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measuring equipment.

Atotally unique tuning system.

Deep inside the SX1980 there's
a quartz crystal generating the perfect
frequencies of every FM station in
the United States and Canada.

As you rotate the tuning dial, a
special Pioneer integrated circuit com-
pares the station you'e trying to tune
to its perfect frequency. When the
station is tuned exactly right (all this
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takes about half a second), a “tine
tuned” light comes on; the receiver
then senses when you've let go of
the tuning dial and automatically
“locks” onto that broadcast.

Luckily, the benetfit of all this is
far easier to explain:than the
technology: FM drift is eliminated. A
fact that's easily appreciated by
anybody who's ever tried to record a
long concert off a less formidable
receiver.

In addition, the SX1980 features
a five gang variable capacitor that
helps pull distant FM stations into
weak areas. And there's also a

multipath button for adjusting your
antenna to eliminate multipath
distortion. So even tall buildings
won't stand between you and better
sound. (FM sensitivity isanincredible
1.5 microvolts; the signal to noise ratio
isanequally superb 83 decibels. Both
better than most separate tuners.)

Still other innovations.

When we designed the SX1980, we

knew itwould representaremarkable
engineering achieve-
ment. But it also
represents thekind
of thinkingandvalue
you get in every
highfidelity com-
ponent we make.

That's why
besides everything
else, the SX1980
features a sug-
gested price of
less than $1250#*

Which only
sounds expensive
until you hear what
our competition
is asking for other
high powered
receivers that lack
this kind of

= sophistication.

The SX1980 is currently inspir-
ing awe at your local Pioneer dealer.

But before you go listen be
forewarned: itll spoil you for any-
thing ordinary.

W PIONEER’
We bring it back alive.

€ 1978 U.S. Pioneer Electronics Corp., 85 Oxford Drive, Moonachie, N.1. 07074.
=*Suggested retail price. The actual price will be ser by the dealer.
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Most

companies
would consider
3 receiver with

any one of
these Tnnovations

remarkable.

Enter No. 31 on Reader Service Card



But Pioneer isnt just any

company And our 270'watt SX 1980
is somewhat better than remarkable.

Every month, somebody
introduces something called “the

world’s most incredible hi fi receiver”
Yet when you compare their fea-

tures and technology to
Pioneer’s SX1980, :
these "miracles of

Where some high powered
receivers try to get by with ordinary
transformers, Pioneer has developed
a 22 pound toroidal core transformer
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modern science”
begin to look, and
sound rather
pedestrian.

The greatest DC

power story ever
told.
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[t's a simple

fact of life that the

more pure power
o

areceiverpossesses, the easier it
can reproduce music without
straining.

And at 270 watts per channel,
even the most demanding piece of
music will hardly cause the SX1980
to flex its considerable muscle.

Butwhenwebuilt the SX1980,
we did more than just create an
incredibly powerful receiver. We
created a whole new high powered
technology.

EaéDh channel, forexample, has
a separate DC power configuration
that helps to provide richer and more
accurate bass.

that's far less susceptible to minor
voltage variations. So you get cleaner,
clearer sound.

And instead of pushing conven-
tional power transistors to their limits
(the way some manufacturers do),
we've actually invented new
transistors that last longer and
eliminate the need for fans that can
cause electrical interference.

All told, these innovations give
ihe SX1980 a total harmonic distor-
tion level of less than ©.03% from 20
to 20,000 hertz. A figure that not
only taxes the imagination, but also
the abilities of most scientific

AmericanRadioHistorv-Com
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A power section that puts out a continuous p(JWPI' ouzput of 270 watts per channel
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Cut speaker wire =
distortion —use
Discwasher’s
SMOG-LIFTERS—
“perfectionist
speaker cable”

e Listening tests with
audiophile panels of
listeners show
greater clarity than
“‘speaker wire’'.

e Smog-Lifters have
the very lowest
resistance, with ca-
pacitance tolerated
by most amplifiers.

¢ Passes square
waves at 20KHz. (30
ft. of speaker or lamp
cord will not.)

THE DG TIP—unique
to Smog-Lifters.

e Flexible finished
dividers have wire
protectors that allow
pure *‘shiny copper”
connections.

SMOG-LIFTERS —in
finished lengths of
3m($10), 6m($17)
and 10m($30).

c

discwasher®inc.

1407 N. Providence Rd
Columbia, MO 65201
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The XSV'3000 is the source of
perfection in stereo sound!

Three big features...all Pickering innovations =&
over the past 10 years... have made it happen. § N = .
C TERme [ TR
1976 Stereohedron® This patented Stylus tip assures \ ‘ Y a
super traceAbility™, and its larger bearing radius offers the \ \ // oALE 10001
least record wear and longest stylus life so far achievable. AREACF o>
SAPTITINNL N\
/ CONTACT OR
1975: High Energy Rare Earth Magnet ’ RADIUS poze

Another Pleermg innovation, er‘.ab“.”g Qomplete 1. Technical drawing of the Stereohedron shape
miniaturization ofthe

T T T 1® stylusassembly andtip

—— .. mass through utilization

| ofthistype of magnet.

—-8

1

P fm L o= ey, VU, _
1 1 1 2
100 1000 1000¢ 20000
FREQUENCY IN CYCLES PER SECOND

l} © PICKERING 1978

2. Frequency response curve
ofthe XSV /3000

#* W/BRUSH
'I
1968: Dustamatic® Brush
i This Pickering patented e %
= nvention dynamlcally stabilizes 3. Damping effect ontonearm resonance

the cartridge-arm system by damp-
ing low frequency resonance. Itimproves low frequency tracking
while playing irregular or warped records. Best of all, it provides
record protection by cleaning in front of the stylus.

For further information write to Pickering & Co., Inc., ' . o ]
Dept. A, 101 Sunnyside Bivd., Plainview, N.Y. 11803 @?ICKERlNG

. “for thosa who can |hear, the diff -
Enter No. 30 on Reader Service Card or those whio can |hesr| the difference
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Why now,
more thanever,

We can ask,
. sitliveor _
isit Memorex:
MEMOREX 90

ic bias. 120 pSec. Equalzation-

Fi
err e for use ©

n at o
Memorex's finest cassett

Quite simaly, new
MRX.is tre best
cassette Memorex
has 2ver made.
Better, even, than our own
MR> . Oxide cassette. Here's
exactly why: MRX,is made with
a new, hign-erergy ferric oxide
partizle to give you the following
improvemants in sound reproduciicn.
1) Brighter highs, richer lows.
Higher output at saturation, specifically
a 3.0 4B improvement over MRX, Oxid=2
&t hig frequency maximum output level
znd a 3 0 B boost at low frequencies.
2) Less distortion.
4.0 dB less distortion than MRX, Oxide.
3) Wide dynamic range for broad
recording flexibility, the most
impo:tant indication of tape quality.
Boosted MOL and low noise level give
you ar excellent signal-to-noise ratio
and 2.5 dE imprcvement in dynamic
rangéver MRX,Oxide.

bR In short, new MRX,
© « 5. " Oxide offers sound

I reproduction so true
{ Lithat now, more than

-ever, we can ask,
T ist live, oris it
.. Memorex?"

i

"~ MEMOREX

Recording Tape.
Is it live, or is it Memorex?

©1978. Memorex Corporation, Santa Clara, California 95052, J.S.A
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The super fidelity receiver

-~

that someone paid a million for.

A lot of money = Ycu bet it is. But that's what it
cost Sansui to develop the world’s most advanced
recevar. The Sansui &9000 super fidelity DC re-
ceiver Never before Fas music reproduction ceen so
clzan brilliant and tree When you listen to a G-900C
you'll actually hear a Jdiffzrence. When you icok at
the spacifications, you will urderstand why. .

The amplifier sect:on is DC and direct
cougkd to achieve a frequency response of zero Hz
t> 200 kHz (frem mair-in, — 3dB). A slew rate o
8JV/sec., achievedthrough the unique Sansui
ampl fier circuitry (pctert pending), ensures Lﬂrp-fOS?
transi=nt response. Anc we've virtually elim nated
cistorion. THD is all the way down to 0.02% ot full
iatect power, 160 wats 2er channel min. RNIS, both
channels driven into 3 ohms from 20-20,00CHz,

The FM section af'ers selectable tF band- 2
widit, for greatest se eciivity in crowded signal areas
and Iowest distorticn (C.08% stereo) under ncrmal lis-
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Woodside. New York 11377 « Gardena, Calitormia 9247 « SANSUI ELECTRIC CO.,
SANSUI AUTIO EUROPE S.A.. Antwarp. Belgium .+ In Canada: Electronic Distributers

The Sansui G-9000 pure power DC receiver.
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g tening:condiﬁor,é. Sensitivity is1.5uV (8.7dBf}, eric

capture ratio is a very low 0.9aE.
More advanced than nearly every secarcte
anplifiar and tuner available today. the Sanzui

- G-900C, with simulated woodgrain cabinet, scer~

tainly more corwenient, especially when youlodk ot
cand hendle its full complemen- of "*human en-

- gneered” contiols. They are beautifully posi- onec,

superdly smooth and outstandigly accurate. Wa've
even glaced a'l the input, outcut and speak 2r termi-
nals at the sides with rails for hiding the cables. .
~ntereste=? Then visit your nearest Sarsui decl-
er today. You'll be surprised to I2arn that our 2L gges*-
ed retail price B only $1,050. And that we alsz offer
the G-3000 pur= power DC receiver, withrneariva |
the acvantages of the G-2000. but with slighty I=<s
powet at a suggested retail price of only $Q0.-
Whichisn't a lat when you consider that these sLp=r
fidelity compoents are easily worth a millior.

-
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SANSUI ELECTRONICS COR®.

1D.. Tokyo, Japcae

Sansus



We build
a speaker
that sounds

like music 5. b

It can accurately repro-
duce the 120+ dB peaks
that are found in some
live music. That's more
than just being able to
play music loud. It can
accurately reproduce the
music bandwidth — from
below 25Hz to 20kHz
And the Interface:D’s
vented midrange
speaker reproduces
midrange sounds with
the clarity and purity
that allows precise
localization of sound
sources— both lateral
and front-to-back.

The Interface:D is the
only commercially avail-
able speaker we know
of that can meet these
criteria. Audition them
at your Interface dealer.

Ey
EleclroVoice®

a QUID.H company

600 Cecil Street
Buchanan, Michigan 49107
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Joseph Giovanelli

Tracking Force Measurements

Q. When setting up a turntable, does
one measure the tracking force with or
without the anti-skating force system
connected? —D. Henderson, Palmetto,
Fla.

A. In some instances, it makes no
difference at all whether the anti-skat-
ing force is activated or not. There are
some approaches to anti-skating com-
pensation which involve a weight at-
tached by a thread to a portion of the
tonearm, and these will have some af-
fect upon the tracking force. So, to be
on the safe side, attach the anti-skating
system —or activate it if it is perma-
nently attached.

Maximum vs. Rated Power

Q. The instruction manual for my
receiver states “Maximum consump-
tion, 650 watts, rated consumption, 435
watts.” What is the meaning of these
two ratings?—Sam Notaro, Verona,
N.J.

A. The power consumed by your
receiver will vary because of the
nature of the output stages. When no
signal is applied, these stages draw less
current than when they are driven,
therefore the amount of power con-
sumed varies depending upon whether
the equipment is idling or being driven.
Also, the amount of power drawn
varies with the instantaneous power re-
quired.

Car Radio Noises

Q. | have a problem with my car FM
radio. | get static through my speakers,
and no matter how | try to eliminate it, |
have no success. | just bought a noise
suppressor kit but have not installed it
since | still hear the noise when the
engine is turned off. | would like to
know what you think the problem may
be, and how can | correct it?—Dennis
Hennessy, Bradley Beach, N_J.

A. There can be a number of causes
for noises in your automobile radio. It
may be simply a matter that you are
located quite far from most FM sta-
tions. This would mean that they are
received at too low a signal strength,
and this would prevent the limiters in
your radio from working to suppress
the noise. This is most likely if your
receiver is stereophonic. Assuming
that your equipment is functioning
normally, there is nothing you can do
about this kind of noise.

AmericanRadioHistorv Com

Another cause may be that your car
antenna is shorted so that some of the
signal is grounding out on the car
frame. Perhaps the front end of your
radio is misaligned or otherwise defec-
tive, leading to reduced signal
strength.

It is possible that the noise is actu-
ally the result of some defect in the
audio portion of your receiver and has
nothing to do with the signals being re-
ceived. A constant background noise,
especially when receiving a strong
local signal, means that something is
definitely wrong with some portion of
the equipment, and it should be servic-
ed.

Album/Cartridge Replacement

Q. | would like to know if it is
necessary to buy new albums when
purchasing a new phonograph car-
tridge. Does the needle cut its own
groove in the album? I['ve heard so
many opinions on the subject that I'm
really confused. — Anthony Lingelbach,
Fresno, Cal.

A. There is no need to buy new
albums just because you've changed
cartridges. A playback stylus in good
condition doesn’t cut any added
grooves or change the existing ones in
any way that would cause the old
album to play better with a new car-
tridge than the existing one.

However, there are some extreme
cases where a given disc has been
played so many times that it will now
sound either “broken up” or noisy, and
here using a stylus of a different shape
will sometimes improve the playback
of such discs dramatically.

Slew Rate

Q. What is meant by “slew rate” in a
power amplifier?—Gil Hampton,
Dallas, Tex.

A. After a signal has been applied to
the input of a transistor, some time
must pass before the output voltage
rises to its proper value. The time re-
quired for a transistor to arrive at some
arbitrary output is generally measured
in microseconds and the quicker the
response at the output of the amplifier
as compared to its input voltage, the
more faithful the reproduction will be,
or so the argument goes. A

If you have a problem or question on audio, write to Mr.
joseph Giovanelll, at AUDIO, 401 North Broad Street,
Philadelphia, Pa. 19108. All letters are answered. Please
enclose a stamped, self-addressed enveiope.
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To get a superb performance,
vou need a precision machine.

To command a great performance, a cassette shell and
cassette tape must be engineered to the most rigorous standards.
Which explains why we get so finicky about details. Consider:

Five-Screw Assembly—

Precision Molded Cas- -
% g_ for practically guaranteed

sette Shells—are made by

continuously monitored
injection molding that
virtually assures a
mirror-image parallel
match. That’s insurance
against signal overlap or
channel loss in record or
plavback from A to B
sides. Further insur-
ance: high impact styrene
that resists temperature
extremes and sucdden
stress.

An Ingenious Bubble
Surface Liner Sheet—
commands the tape to
follow a consistent running
angle with gentle,
fingertip-embossed
cushions. Costly lubricants
forestall drag, shedding,
friction, edgewear, and
annoying squeal. Checks
channel loss and dropouts.

Tapered, Flanged
Rollers—direct the tape
from the hubs and program
it against any up and down
movement on its path to-
wards the heads. Stainless
steel pins minimize friction
and avert wow and flutter,
channel loss.

Resilient Pressure Pad
and Holding System—
spring-mounted felt helps
maintain tape contact at
dead center on the head
gap. Elegant interlocking
pins moor the spring to the
shell, and resist lateral
slipping.

TDK Cassettes—despite all we put into them, we
don’t ask you to put out a lot for them. Visit your TDK
dealer and discover how inexpensive it is to fight
dropouts, level variation, channel

warp-free mating of the
cassette halves. Then
nothing—no dust or tape
snags—can conle between
the tape and a perfect
performance.

Perfectly Circular Hubs
and Double Clamp
System—insures there is
no eviation from cireular-
ity that could result in tape
tension variation produc-
ing wow and flutter and
dropouts. The clamp weds
the tape to the hub with a
curvature impeccably

" matched to the hub’s

perimeter.

Head Cleaning Leader
Tape—knocks off foreign
matter that might inter-
fere with superior tape
performance, and prepares
the heads for...

Our famous SA and AD
Tape Performance—two

-of the finest tapes money

can procure are securely
housed inside our cassette
shells. SA (Super Avilyn)
is the tape most deck
manufacturers use as their
reference for the High
(CrO2) bias position. And
the new Normal bias AD,
the tape with a hot high end,
is perfect for any type of
musie, in any deck. And
that extra lift is perfect for
noise reduction tracking.

machine for your machine. TDK Electronies Corp.,
Garden City, N.Y. 11530. Canada: Superior
Electronics Ind., Ltd.

loss, jamming, and other problems
that interfere with musical enjoyment. §
Our full lifetime warranty* is your
assurance that our machine is the

®

The machine for your machine.

*In the unlikely event that any TDK cassetie ever fails to perform due to a defect in materials or workmanship, simply return it to your local dealer or to TDK for a free replacement.

Enter No. 44 on Reader Service Card
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. THE
AMERICAN

CARTRIDGE
THAT'S
A STAR

ABROAD

When we infroduced rhe Sonus Blue car-
ridge, we were amazed ar the speed
with which discriminating audiophiles re-
sponded fo irs astounding ability to im-
prove the quality of record reproduction.
And we must admir thar we've gotten
some prefty good reviews in America.

Bur whar really surprised us were the
enfhusiastic reviews of European au-
diophile publications.

Hi-Fi Choice (England): "A best
buy... must be the Sonus Blue. .. overall
balance of sound quality and laborarory
performance is first rare... On listening
rests, the Blue ranked number one.

Banc D'Essais—Nouveautes (France):
“listen to the Sonus cartridge. . . ir repro-
duces even the most complex musical
passages with superlarive clariry.

Stereolab—Test (Germany): " . .The
Sonus showed up as very balanced and
clean.. compared 1o other outstanding
carrridges, it stands up efforrlessly!

- Quality level: Wirhour question top
class.

We feel more strongly than ever before
that rhe addition of a Sonus cartridge to
any fine quality stereo system will resulr in
noticeable sonic improvements. Write for
copies of these reviews, further informa-
rion, plus the name of your local Sonus
dealer

Manufactured in the U.S.A. by:
SONIC RESEARCH, INC.,

27 Sugar Hollow Rd., Danbury,Conn.06810

High Definition Phono Cartridges

Enter No. 40 on Reader Service Card

Herman Burstein

Line Length

Q. | would be interested in informa-
tion concerning the maximum length of
microphone cable | can safely use with
my tape deck. —Herman DeVries, Un-
ion, lowa.

A. if you are using high impedance
microphones —over 10 kilohms output
impedance—don’t use more than
about 15 ft. or 20 ft. at the very most.
However, a low impedance mike of
about 1 kilohm or less allows you to
use upwards of 100 ft. of cable.

Deck Decision

Q. I've been having a problem trying
to choose between two tape decks.
One is rated at a £3 dB frequency
response, while the other is at + 2 dB.
Is there a substantial difference be-
tween them? —Allan Mandeville, APO
NY.

A. A tape deck with a flat frequency
response within 2 dB will give slightly
better audible performance than one
flat within 3 dB, assuming both cover
the same range, say 30 Hz to 15 kHz
and both conform to specifications.
Keep in mind that the deck rated flat
within 2 dB has a total swing of 4 dB,
while the other has a swing of 6 dB.

Mono Mishap

Q. | have a Sony tape deck with
which I'm not too familiar. | recently
received some four-track mono tapes
and | find that when | play these, two
tracks play through two speakers at the
same time, therefore, | must turn off
one of the speakers in order to hear the
other clearly. Is it at all possible to have
one track playing through both speak-
ers?—George Marashian, Milford,
Mass.

A. Whether or not you can play four
mono tracks one at a time depends
upon the switching facilities of your
particular tape deck or audio ampli-
fier. Some decks allow you to play one
track at a time, while others force you
to play two at a time (stereo mode).
However, many audio amplifiers allow
you to feed one incoming signal (left or

AmericanRadioHistorv. Com

right) into both channels. Therefore, |
suggest that you consult the tape deck
and audio amplifier instruction manu
als to see if one or the other permits
you to switch one signal into both
channels. If the manuals aren’t clear
on this point, consult your audio deal-
er or equipment manufacturer.

Dolby Economics

Q. | am confused over the various
Dolby noise reduction units on the
market, with prices varying over a wide
range. Are the cheaper units only for
playback of Dolby recordings?—D.D.
Woodruff, San Rafael, Cal.

The less expensive Dolby units em-
ploy the same electronics for recording
and playback; this means that you can-
not simultaneously record and monitor
a tape with the Dolby frequency
characteristics. Instead, you must first
record the tape with the Dolby unit,
then play it back with the Dolby unit at
a later time. The more expensive units
enable you to simultaneously record
and play a tape with the Dolby
characteristics. Also, the more expen-
sive units may incorporate additional
features such as microphone mixing,
VU metering, etc.

Quality Quandry

Q. Does erasing and recording over
previously recorded material affect the
quality of the recording? —David Hunt,
Rockland, Mass.

A. Tape that is completely erased is
suitable for repeated use in recording.
If the tape machine’s erase head can-
not achieve complete erasure, use a
bulk eraser. Otherwise, though this
takes much longer, put the tape
through the recording process with no
signal input to "pre-erase” the tape.
Then the tape is erased a second time
when you use it for recording.

If you have a problem or question on tape recording,
write to Mr. Herman Burstein at AUDIO, 401 North Broad
Street, Philadelphia, Pa. 19108. All letters are answered.
Please enclose a stamped, self-addressed envelope.
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T-ere are probebly beautiful
musical passazes on may of your
recorcs Ziat vauvz nevet keard.
And vou never will, unless your
carttidze is sensitive enougt to
cleatly reveal all the subele har-

mor ics withi the audio saectrum.

Today's sopasticated direct to
disc"rechnokegy has 1aisec the
qualizy of disz recerding 2 a new
state of the at.You need a cartridge
that does justize - these fine 1c-
cordings: an AT ca:uicg>. With
an ADC ca wicge ycu wil find
the szare of the art has bet 1 brought
almast 2o the statc of perfestion.

L ong laiown by aadiophiles
for incr:ctfib.y pure scund sepro-
duction, ADC carticges ave also
praven their amazingly low record
wear. This year. they havz even
sirpassed dremselves.

Fast, d e the remakable
new ZLM with the unic ue
ALIPTIC S vius. Tt consbnes the
betwr steree reproducticn of the

ell.ptica’ stylus shape wit- the
longer, lower wearing, verrical
bea-ing radius of the Saibarashape.
As a result, sound reprodustidn s
ccmplezely vansparent anad clean.
Ind vidual instamen: placemen:

is more zasily identifzble. And
frecuency response i ~uler flac£.dB
t 20kHzand +1'A4dB 10 26 <H:x.

It macks at Y2t 194 g ams.

Then there's the mew XEM
M < L with the same reauced
mzss, Epered cantilever Farwitha
e elliptical shaped audz
diemond tip. |- has 20% lovwver
Mass £-an our previosly lewest
rass XEM MK L 1 oads at
&y — 1'% grams.

The QLM 36 maKE L with the
inyovasive Diaca cliptical nud: tip
also has excel'ent fresjueriev e
sponse, wide separztgon. ard an
nredioly clear sound. 1-a so
Juks a3 -1 grams,

e QLM 34 MK HEotfas
<L iptical shape and tads s law as
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knew was

1 gram with: £at response
out ta 2GkHz=2dB.

there.

The2lM 32
MK llfisa2—4
grametl oticd
with 3-eat sound.
Its orie ef te best
budget e liptizals around.

Andidea. for automatic
changers, the QLM 30
MKl s5a3-5 gram
conical ®y us that's com-
patitde with a wide range
of ster=s equipment.

" 1= AEC cartricges.
Thirk aso.tit. You
protad v do1: even
know whatyoure
maissin.

40
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Edward Tatnall Canby

We do a lot of talking these days
about bringing the concert hall into
the living room —how about bringing it
into the concert hall? If that sounds
redundant, | mean of course via
recordings. They do it all the time in
Great Britain.

Recently a well-known pair of Brit-
ish record/hi-fi people decided to try
the idea over here, in the name of their
two organizations. They were Joan
Coulson of EMI, the
huge British record
company, and Ray-
mond Cooke, once
of Wharfedale, now
heading his own
British company,
KEF. It happened
right in New York
and | was there, the
whole time. | can
report to you first-
hand, then, that the
operation was suc-
cessful but the pa-
tients nearly died.
You never saw such
a bewildered batch
of press and dealer
people in your life.
This was not like any
hi-fi demo—it was a
concert. And | mean
a concert.

Joan Coulson,
who has been EMI
chief all-around pub-
lic relations manager for years and
who herself has presented recordings
in public for much of her career, was a
most winning hostess and commen-
tator on the music—that wasn’t the
problem. Graceful, enthusiastic as well
as knowledgeable, she made a pretty
picture up on the small stage of Cami
Hall, in the crook of a flower-laden
(and silent) grand piano. But this time
she was up against more than even she
could manage. | had to admire the pro-
fessional ease with which for almost
two hours she tried to reassure her
New York audience that all this
classical music really was very good
listening, even at this considerable
length —phew! They were trapped. The
leaden weight of the Unaccustomed
was just too much, at least for this au-
dience.

Jéw

To be sure, some of those present
were charmed, knowing perhaps both
the music and the English tradition
that it represented. There’s usually a
happy soul in the gloomiest audience,
a silver lining to every cloud, and this
was in fact a beautifully organized
presentation of its kind. But un-
familiar—so unfamiliar! It wasn’t
Coulson’s fault, nor that of Ramond
Cooke, at the controls—he also had

J. s "o/" / "i

been in the same thing before he
teamed up with Coulson. It was simply
the nature of the presentation itself. A
gramophone concert.

Musical Samples

Now in America we have a very keen
sense for new media of every sort, and
we quickly develop ways of usage for
each, depending. When the press
andfor public here is invited to a play-
ing of recordings in public we know
what to expect. It happens often, and
there’s nothing very new about it—the
technique is by now sure and effective,
if hard on the music. Whether the
sponsor is a hi-fi firm or a record outfit,
whether the intent is to show speakers,
pickups, artists, or new systems via
numerous channels or even something
positively digital, the format is gener-

AmericanRadioHistorv-Com

ally predictable. Superb audio equip-
ment, of course. With plenty of power.

Not only loud music but short. Our
musical excerpts by custom virtually
never run their proper musical course,
i.e. until the music itself allows for a
natural break. Instead, time being of
considerable essence, we use the mer-
ciful fade-out. Or the merciless grab-
off, complete with stylus squawk. One
minute? Maybe two? That's about it,
either way. Neces-
sary because busy
press people, the
general public, avid
for other surround-
ing sensations, as at
a hi-fi show, expect
the proceedings to
be concise and to
the point, with music
in its proper place,
strictly on a sam-
pling basis.

To put it another
way, our public hi-fi
is very seldom a con-
cert, nor is it so in-
tended. We play our
music at leisure
when we are at
home, or we listen to

it on the air.
The only semi-
public occasion

when a whole mus-
ical work, or at least
a whole segment,
gets played straight through is as
background while conversation rises
up. This we enjoy (and | often do
myself) because we feel it is a natural
thing for recorded music. But even so,
most straight-through playings are by
accident; nobody got up to turn the
machine off, or suddenly substitute a
different recording. A very few are
deliberate, and as a musician | must
quietly bless the perpetrators thereof.
But | have long since recognized that,
with us, that sort of musical sensitivity
just isn’t in the nature of public re-
corded-music  presentations, which
have their own virtues in their own
way. | am merely describing, then,
rather than criticizing; this is the way
we work, over here, and any excep-
tions to the above procedures merely
prove the rule by being exceptions. |
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THE JVC SEPARATES.

Sensitive tuners, plus DC amplifiers that help eliminate sonic backlash.

If you've ever listeried to a (VC m_sic system
with a separate iurer and amgplifie~, and
thought, “One of these days.. * ;

Well that dzy i5 here. T1e new JA-344 DC
integrated stereo amplifier, withi its exclusive
buiit-in SEA graphic equalizer ane duel power |
meters, provices clean, unzannily-
accurate music reproduction, wit~ all
the power you're ever likely to
need.* And it has dual power
supplies—nof one for each
channel, as incorventionel
designs—but ane for its
Class A-operated preamp’
tone control section, and &
se“ondCyvhuch performs exen
heavier duty for its Class B-op=rated DC powe- amplifier
section. This unicue design practicaly eliminates baothinter-
and intra-charinel crosstalk ane diszortion, cr wat we call
“sonic backlash.” The results: inzreased tonal d=fin tion and
brilliance, especially with nigh-level transient sigrials

Our “Tri-DZ" design in the
JVC JA-S55 and JA-S77 further
el'minates distortion-causing
capacitors witqin the DC phono
equalizer, DC tone contrd and 3C
power amplitier sections, provid ng
frequency resdonse from 5Hz te
100kHz (+0, —1, 0dB).

The new JVLC JT-V22 AM/F4
stereo tuner is a standou- in its
class. With er FM front end that

“TV22, JA-S44

Top JA-§22 Sot om: JA-555 Top JT-V77 Bottomr. M-577

uses an FET 3F amplifier, combined with a 3-gang
turing capacitcr, the JT-V22 brings in the most timid.FM
stators anc makes them sound as though they're just

he earner. Or, if you're in an area where FM
staticns are & hairline away
from =ach other on the dial, it
delvers clea-, interference-
free necepton. Then, to help.
you make sure you're on
target, it has both signal
strencth and center-channel tun-
ing met=rs.

Prcbably the most significant
advancs in recent FM tuner
technobbgy is JVC's Phase Track-
ing Logp circuilry in our new top
model—JT-V7 7. Ttis advanced circuit pravides high
signal-to-moise ratic as well as excellent interference rejec-
tion and freedom frlom multipath effects and adjacent chan-
nel interference. It's still anotherexamole of JVC's innovative
enginezring. Bz sounds speak louder than words. See and
hear these magnificently-designed
separates at your JVC dealer soon.

JVC High Fidelity Division, US
JVC Conp., 58-7% Queens Midtown
Expressway, Maspeth, N.Y. 11378.
Canada JVC Elzctronics of
Canada, Ltd., Ont.

JVEG

We build ir what the others
leave out.

o

*45 watts/chanref, min RMS. 8 ohms, rom 20Hz S0kHz, with no more than 0 C23: THE Rak-mount handies and wood-grain catirets gptior al.

Eter No.20 on Reader Serv ce Card
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enjoy hifi demos of any kind when
they are well done, even though now
and then | wince at the awful musical
mayhem. By common consent, musical
meaning is just not a part of this pic-
ture. And though | do think minor im-
provement is easy with half an ear, | go
along with the general idea. It's us.

Gramophone Concerts

In England, things are more conser-
vative. They have their hifi demos,
too, but on the whole they take their
recorded music—much more literally

than we do—as music. To them,
curiously, it does not too much matter
whether music is recorded or live—
they feel the same about it. So why not
listen in the old reliable ways? Like a
concert. Coulson and Cooke were
brave souls to come over here with a
show that is, you might say, the
ultimate product of that British way of
thinking. If recorded music is music,
then why not a concert of that music?
“A musical experience,” they called it,
and it is indeed out of an old and
established tradition in their country.

“The most musical
loudspeaker i in
my experience”

“Exciting to hear...
outperformed its
specifications...not a hint
of shudder or overload
..the most musical
loudspeaker in my
experience. I have no
higher praise for
any speaker than that.
It out-performs anything
of its size at any
price in my experience.”

PULSE &g

“Preccise”

“Martin engineers have
made a success of

an attractive, brilliant and
precise loudspeaker,
without any fatiguing,

colorations or distortions.”

H iFi France

Superb speakers
from $80 to $600

Gamma 310

The sound of perfection

Martin Speaker Div., Eastman Sound Mfg. Co.,

Inc., Mickleton, NJ 08056 - 609/423-0100

Enter No. 13 on Reader Service Card

AmericanRadioHistorv Com

True, the hi-fi itself was not unlike that
which we also use, though all of it was
British made. But it was not the fi that
mattered. Not even Joan Coulson’s
first-hand EMI commentary, drawn di-
rect from her long experience inside
that big company—she knows all the
artists and engineers and seems to
have been at every recording session —
not even all that could disguise the
solid fact that what we heard in New
York was a true concert, just like a con-
cert of live music. We were there to
listen, like any other concert audience,
and at length. Can you imagine it?

In the UK., you must understand,
there are some 300 “gramophone soci-
eties” which meet regularly to discuss
and ““to learn about musical matters
related to the gramophone.” And, of
course, to play recorded music to the
membership. On an American scale
this would involve thousands of such
groups, if we had them. We have a
handful, | have heard. On the other
hand, we do have in the hundreds, at
least, our hifi and audio clubs, which
in the American manner also meet to
discuss and to play a vast range of
musical recordings. In these the music
can be extremely well served and sure-
ly often is. But, as | have reason to
know, it also.can be subjected to all
the mayhem and indignity customary
in professional demos and with a lot
less justification. How often, for in-
stance, are musical works played
straight through and in respectful near-
silence? If 1 am right, very seldom are
these American meetings actual
musical concerts. And yet—our in-
formal approach is perhaps better for
us if the music is given half a chance to
say what it has to say. | only wish it
were more often.

Moreover, in England there is a
larger scene, a positively awesome
tradition, in fact, of actual gramo-
phone lecture-concerts on a scale
hardly believable to Americans. Which
is where the New York “musical ex-
perience’’ comes in. There have been
monster affairs such as the concerts
put on by Cilbert A. Briggs, long-time
genius of Wharfedale, in, of all places,
the Royal Festival Hall. (Imagine a
sold-out phonograph concert in Carne-
gie Hall} Others, an astonishing
number, run as regular concert series,
very much like the “live” sort and
often in similar halls. Still more go out
“on tour,” recordings, equipment and
all, throughout the UK. and Eire. The
whole movement is a most unusual
aspect of what we used to call “live vs.
recorded” —played out on a grand
scale before large numbers of people.
So, as you can understand, the idea of
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When we created our new
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3-way LS-408B, we discovered
that /ess is better.

By carefully designing the
weight of the voice coil with the
cone assembly in the woofzar, we
discovered that we could
eliminate the crossover coil. And
eliminate one of the major
causes of speaker distortion.

The result is better sound
throughout the entire frequency
range. A solid, tight bass.
Accurate midrange. And crystal
clear highs.

But, what we put into a
speaker is as important as
what we leave out. So for the
tweeter and midrange, we used
a computer to design light-
weight, extra rigid cones for
superb transient response.

Then we mounted the
speakers on a lumber-core
baffle board that reduces
internal resonances. And
designed the enclosure to
assure an acoustic match
between speaker and cabinet.

At Kenwood, we make every
part of every speaker for one
: reason:To deliver a crisg, clean
= 4% souna that accurately repro-
e L | duces the original mus:c.
% N | If you're serious about your
system, you shouldn't settle for
anything less.

Your speakers’ reputation
should be as goocd
as your receiver’s.

3
3

1371

KENWOOD

For the dealer nearest you, se2 your Yellow Pages,
or write Kenwood, PO. Box 6213, Carson, CA 90748.

In Canada: Magnasonic Canada, Ltdd. Wainut veneer cabinet,



an actual concert of recorded music is
a thing the British take for granted.

Two Masters

joan Coulson has long been a leader
in these. In fact, she came to EMI’s
notice through the public gramophone
recitals she was giving as a sales promo
for records. (How often do we try that?)
She was primarily music-minded, a
pianist, but at EMI| she founded not
only a lecture service, about record-
ings, but even an EMI Advisory Service

with useful info on how to present
gramophone music in public situa-
tions. On that basis she still travels
widely with her own presentations of
this popular sort—popular, that is, in
England. She has earned all sorts of
public honors for it, and she is even an
active member of the AES often seen
around the conventions.

As for Raymond Cooke, he was a
child violinist, then an industrial chem-
ist, into radar and, finally, an audio
man working for Gilbert Briggs himself

i WHAT ALL
men

N

We at Innotech.have learned that your
first pair of low, of mid-fi loudspeakers *
won't 1ast too long. There's probably

nothing wrong with them — we're sure they sound the
same Now as when you picked them up.

The problem s with you! You've developed.a more
sophisticated ear. Don't expect your loudspeakers
to grow up with you. Your perception of what live
MUSIC Ssounds ke is better, and now you need honest
music reproduction to fill that void-so-obvious in your oid

speakers.

The Innotech D24 has been designed specifically
for soniC reproduction beyond reproach: Qur unusual
asymmetric formatis adirect result of applied acoustical law strictly adhered
to. Since acoustical law does not change, but your growing perception of
quahty sound does, you'll have to hear the D24's

SO put your old speakers aside and write for our Dealer List. He has
the facts, figures, and The Quality Disc List. Visit:him.to hear how much

iNNOLRCH

FOR ACHIEVEMENT IN SOUND REPRODUCTION

you've grown.

42 Tiffany Place, Brooklyn, New York/11231.(212) 522-0862

Enter No. 17 on Reader Service Card
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at Wharfedale where he assisted Briggs
at the giant Festival Hall affairs and
others as well. Eventually he founded
his own KEF Electronics, specializing
in speaker manufacture, but he has not
lost his keenness for the musical con-
cert via recordings, and it was in this
fashion that he joined up with EMI and
joan Coulson for the New York ven
ture.

So there’s the background. What
was the New York “musical ex-
perience” like? In a purely technical
way, it was a masterful solution to the
problems of playing recordings in-
tended for the home into a concert-
hall space. | have never heard a more
professional job, and | was astonished
at how easily every sort of music came
across in the Cami Hall set-up, from
solo harpsichord to full orchestra and
chorus. | bow to two masters of the
art! As for the fi, it was plenty good in
the British manner, four Quad 405
amplifiers in pairs feeding a total of
800 watts into the two KEF Model 105
speaker systems on the stage in stereo
Up in the back balcony were two Fer-
rograph Series 7 tape machines.

What bothered the New York au-
dience was basically the music. These
were people for the most part not par-
ticularly musical but very familiar with
the normal American approach to hi-fi
demonstrations. What got them was
first of all, the sheer quantity of ma-
terial. Hours of it! A whole evening, no
less. (Well, what else do you expect in
a concert?) More specifically, the 16
musical numbers on the program, plus
one dividend, were each played
straight through to the music’s normal
end, except in a few very long
movements —Bruckner—where there
was a discreet fade-out at a good spot.
During these very long (relatively) se-
quences we all sat rigidly in total
silence in our concert hall seats
precisely as at a live concert.

Now this was very unsettling, as it is
usually for all who go to live concerts
for the first time. For recorded music, it
is just not a thing we Americans are
prepared to do in public. At home is
another story. There we listen in peace
and relaxation. Imagine, then, a very
faint slow movement from a Scarlatti
harpsichord sonata, a baryton Trio (a
sort of cello with extra plucked strings)
by Haydn, and so on, complete move-
ments —played from start to finish.

Quiet Quads

| think that perhaps the most unner-
ving aspect—for this audience —was
the volume levels. Again, a matter of

AUDIO e August 1978



INTRODUCING THE TEAC C-l.

We took a data recorder made for computers
and built a cassette deck made for connoisseurs.

If you're critical about what you
listen to, you should see the new

TEAC C-1.

The C-1 has a transport directly
derived from recorders built by
our Instrumentation Division
for the world's major computer
manufacturers.

Its motors are rated for thou-
sands of hours of continuous
use. Servo controls have a relia-
bility factor of 108 and function
switches are built to withstand
repeated use in excess of
100,000 times.

WHY THE TRANSPORT
IS SO IMPORTANT

For the C-1 to deliver the kind
of virtuoso performance we
promise, it has to meter—not
pull —tape with the utmost
reliability. And that's a matter
of mechanics, not electronics.

The sad fact is, many tape
recorders are built by elec-
tronics companies with a short
history of transport design. And
transport mechanics is where
most tape recorders break down.

Transport design — using mate-
rials that move and interact—
is no simple science. It's an art
that takes a long time to learn.

The art of mechanical design is
one we've been practicing for

more than 25 years. And it

reaches a high point with the C-L.

THE TRANSPORT

The C-1 transport is a
3-motor/3-head dual capstan
system. The closed loop dual
capstans are linked with twin
belts to produce a wow and
flutter spec of just 0.04%. The
capstan motor is phase-locked
loop, so it's free from voltage
and frequency fluctuations.

C-1 pinch rollers are self-
adjusting to get optimum tape
pressure onto the capstans.
Transport controls are L3I logic-
operated and positive. Separate
right and left input controls are
cross-geared with friction
cougling for one-hand control

of channels.

A pitch control lets you vary tape
speed up to*+4% (because tapes
you get from others may not be
as accurately recorded as those
you give).

THE ELECTRONICS

There isn't a cassette deck made
that can beat this combination
of specs: overall frequency
response with Cr02— 20-20kHz,
other— 20-18kHz; Wow and
Flutter—0.04% NAB, weighted;
and Signal-to-Noise ratio—
—70dB with Dolby at 5kHz and
up to —90dB with optional dbx
interface module (Rx-8).

Another unique feature to the
C-1, are plug-in bias EQ/cards
that let you optimize the elec-
tronics to a specific brand of
tape. Additional cards are avail-
able for various brands of tape.
For distortion-free recording,
peak program meters respond
to signals with an attack time
of 10 milliseconds in all audio
frequencies and give you an
accurate display of peak level
up to +5dB.

Other C-1 features include an
input selector switch for Mic/Mic-
with-attenuation (20dB pad)/Line;
a timer control for cutomatic
record/playback start; a memory
function for Auto-Stop/Repeat;
and a folding stand for vertical cr
angled use. Naturally, the C-1
can also be rack mounted.

HOW MUCH

The TEAC C-1* has a suggested
list price of $1300, « lot of money
by some standards. But when
you consider its computer/
instrumentation heritage —and
what that means in terms of how
long and how well it will run—it
could be the most inexpensive
tape recorder you can buy.

TEAC.

First. Because they last.

©TEAC 1978

“Also available in brushed aluminum.

TEAC Corporation of America » 7733 Telegraph: Road » Montebsllo, CA. 90640 + In Canada TEAC is distrituted by White Electronic Development Corporation (196) Ltd
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Theres only one way

to decide which of these
fine speaker systems

you'd prefer. Compare them
with the Ditton 44.

This array of speaker systems should give you an interesting experience in
evaluation and selection. Except for their price range (about $300), they have
little in common. That is, with respect to size, shape, speaker complement
and—to some extent—engineering approach.

Of course, all speakers should pursue the same goal: to be accurate,
precise and faithful to the program material. And for a goodly number of music
lovers, each of these speakers has come acceptably close to that goal. Which
makes each of them a worthy challenger to the Ditton 44.

One fact about the Ditton 44 we can give you right now. It combines both
high efficiency and unusually high power-handling capacity. As little as five
watts brings it to realistic listening levels. As much as fifty watts are easily
handled. And you'll find the listening level uncomfortably high long before the
Ditton 44 is in danger of being overdriven.

The specialists we've selected to be
Celestion dealers have critically-
designed listening rooms that
allow all components to be
evaluated accurately and fairly.
This, of course, is especially
important when it comes
to speakers.

These conditions make it very
likely that you will be highly
satisfied when you listen to the
speaker of your choice in your
own listening environment. Even
more so, we believe, if it should
be the Ditton 44.

The Ditton 44 by Celestion

An hermetically sealed three-way system
employing a 1” dome super tweeter functioning
from the 5 kHz crossover point to well beyond
audibility, a 6” cone midrange that functions
down to 500 Hz and a 12” bass transducer that
is operational down to 30 Hz. Overall frequency
response is 30 Hz to 40 kHz. Available in walnut
or teak finish. 30” h x 14%2" w x 10" d.

Celestion

Loudspeakers for the perfectionist

e

Celestion Industries, Inc.
Kuniholm Drive, Holliston, MA 01746
In Canada: ROCELCO Inc., Downsview M3J2J7

Enter No. 9 on Reader Service Card
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literalness. We like our recorded music
loud, especially in public. Our highly
developed sense for the medium tells
us, | think rightly, that this is a dif-
ferent form of musical propagation
and it needs solid volume, perhaps to
make up for the missing live per-
formers. But the English levels, even
with 800 Quad horses, were never real-
ly loud and often quite low. These, in-
deed, were literal concert levels—as
an audience hears them in the flesh—
and far from the 110 dB at the mikes
up on stage. As | say, it was a concert,
even in this special sense, meticulously
and admirably so. | think that its very
power to make our audience acutely
uneasy proved how consistent it was
with the British viewpoint. | might add
that Coulson and Cooke got warm ap-
plause when the end finally came. |
think we all understood that this was a
noble venture, impeccably carried
through.

Now | am no believer in non-edu-
cation, and | deplore our general lack
of listening courage in respect to
classical music of many kinds. We
should be less fearful. It doesn’t bite. It
can be pleasing even at length. We
should listen longer. But a gramophone
concert in a concert hall?

In the end, I think that a less literal
format, under some new name, might
provide an easier musical experience
for the American listener and with
more attention to the demands of this
different medium. Surely, there are
ways to graft the British idea onto
American practice with benefit both to
music and fi. I've always thought so. It
should be tried, and often. But I would
want Joan Coulson and Raymond
Cooke on hand to do the producing.

P.S. One technical aspect you may
have guessed—no discs. Instead, we
heard something of a rarity, at least
among large recording companies,
two-track Dolby A copies in stereo
made direct from the EMI masters of
each recording, de-Dolby A in the
playback. Hence the Ferrographs—
two, to avoid waits for rewind. Not too
many members of our audience real-
ized how beautifully this eliminated
the amplified rumble, hiss, and gunfire
popping of a disc record, even the
best, as blown up in a large space. We
heard only velvet silence as a back-
ground —except for one item. That was
Scheherezade with Sir Thomas
Beecham, EMl’s very first stereo
release. In those days there was neither
Dolby nor dbx. On this one we heard a
faint hi-fi hiss. Now if we just had
master tape copies for ALL our hi-fi
demos. . . A
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The new Phas= 3000 Series Two
~as des grec far that discerning
music-lcvar whe 1as a passion fo-
accurate sound an eye for elecant,
yet funct o0& design, a feel for crafts-
manship. axdanunfailing determina-
tion to maximize return on investment.

The Phas= 3000 incorporates the
latest tech 1o ocicaladvancemen:s in
preampd=sign. Transient overloading
that plazues preamps has been

* virtually elirinatzd. whether ampli-
tude. fraquancy, or slew inducec.
Now ycu can e oy the flexibility,
perform2nce and features that a-e
priced s_bstantiallv higher in
other ezu.pmen:.

CMOS LOTAC MEMORY SYSTEM

Most zneamps use dated mechani-
cal swit=hing cevicas that force
signals :ot-avel lcng. noisy, circuitous
routes from
the inputs
to the T-ort
panel, then

PHONO ZARTRIDGE FLEXIBILITY

The two independent RIAA PhoneSteges e imri-
nate all low-evel switching. As £ -esult npise
is reduced to th=oreticzl limits

Phonc 1 is designed for moving-majnes
certridges and has tw=e s2kctibe

capec tance va ues

Phano 2 is used with moving-coil carrisiges
and has three selectable -esistarce véluss The
expensive ottboard head amp usumlly required
for a moving-coil cartriige s alr2ady

THZ POW

back to the outputs. Zurs aoesn't
The Phase 3000 ¢ses CVICS-digizal
fogic to energize switching relays
located whzre they belong. at the
input jacks Th s shortens Zrifical
signal saaths. Noige, 1um, end the
“crosstaik” that's cl-aracieristic
of mezhan calsw tching is vi-tu-
ally éliminatec.
WANT MOERE2

A listening session with 3 pair of
headphones will ccnvince you just
how much of ed ffererce etrue h=2aa-
phons amp makss. Tu-n the 300
arounc, anc seetow~easy kistopatch
n your noise “eductio urit. ‘

Twa comnzlete tapinz Sitcuits ellow
you ta cepy batwesr dedks whil2
listening to ano-her sourc=.

But we've con2 =rcugl talking. IF
you're serious ebauit state-of-the-

A NEW PREAMP FOR THAT DISCERNING
PERFECTIONIST WHO CAN APPRECIATE
THE DIFFERENCE.

art perfarmance i:'s time fo- you to
do some listeninc. See youwr
Phase deaer.

SPECIFICATIONS:

Distortior: less ttan 0.04%
(20Hz-20kHz).
Typically 0.005% @ 1kH:z.

Signal/Ncise (IHF “A”):
Phon= T—Mowving Magnet: greater
than 9048 re: 10mV input
Phono z—Moving Coil: g-eete-than
78dE r=: 1mV nput

Frequency Response: Phcno-1,
Phoro-2 deviation: =0.3dB

Tone Czontrols: High & Low Frequency
conteo s with switchable tu-nover
poinis.

Volume Control: 22-position
prec sion attenuator with glus or
mints 0.5dB tracking.

Low Filter: 18d5/octave below 15Hz.

Phase Linear Carporation
20121 4£th Avanue West
Lynnwood, Washington
98036

bui:t into the SOCCT.

ERFUL DI-FERENCE

B FEWIE » 1
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Bert Whyte

As | have said many times before (}
hope not ad nauseum), the audio in-
dustry is one of the most dynamic,
fastest-growing segments of our scien-
tific community. The fact that the
Audio Engineering Society sponsors
three conventions every year is a con-
vincing indication of its vitality. Every
year, each succeeding American con-
vention becomes ever bigger and more
comprehensive. So it was with the 60th
AES convention, held in Los Angeles
May 2-5th of this year. It has become
almost a clich€ to state that “atten-
dance was up, more papers were pre-
sented, there were more exhibitors
than at any previous convention.”
Needless to say, this “high-water
mark’ is sure to be topped by the New
York convention in the fall . . . and so it
goes.

If the entrants in the “digital derby”
got out of the starting gate at the 58th
AES convention at the Waldorf, at this
convention it was obvious they had
reached the first turn and were jostling
for position, but with the homestretch
not yet in sight. There were nine papers
presented on various aspects of digital
recording, as well as demonstrations of
digital recorders from Soundstream,
JVC, 3M, Technics, Mitsubishi, and a
non-official demonstration of the Sony
PCM unit by that bearded savant of
Cerwin-Vega, Gene Czerwinski.

Painfully aware of the debacle
caused by non-compatibility and non-
standardization of quadraphonic
sound, the AES has wisely set up a
“Digital Audio Standards Committee.”
There have now been five meetings of
this group, and while there seems to be
general agreement that a 16-bit system
is desirable for digital recorders, the
matter of sampling rates seems to have
created a stumbling block. On the one
hand is a group who advocate a single-
standard sampling rate for digital re-
cording whether the units employ fixed
heads or rotary-scanning heads. On the
other hand, there are proposals for a
certain sampling rate to be used with
consumer-type PCM units for rotary
heads and another sampling rate for
fixed head units. As you might expect,
since the Japanese are the principal
manufacturers of the rotary-head,
video-cassette recorders, which they
want to mate with PCM recording
adaptors, they want to adopt a sam-

I

pling rate which would not make these
adaptors prohibitively expensive. The
Japanese consider a 20-kHz bandwidth
adequate to prevent deterioration of
sound quality, including the effects of
the anti-aliasing filter. It is this filter
that costs so much, for the wider the
bandwidth and the higher the sampling
rate, the more complex and costly is
the filter. There are other considera-
tions involved in their early potential
choice of the comparatively low sam-
pling rate of 44.05594 kHz, such as
length of recording time and easy con-
version of the digitized audio signals
into NTSC video signals. In fixed-head
digital recorders, the Soundstream unit
uses a sampling rate of 48 kHz, while
the 3M/BBC recorder has a sampling
rate of 50 kHz. Some who advocate an
audio bandwidth beyond 20 kHz, are
suggesting sampling rates as high as
100 kHz. The idea here is that the ef-
fects of the anti-aliasing filters at this
rate would be above the audible range.
However, it is doubtful that either the
Ampex or 3M digital mastering tape
would be able to cope with the high
sampling rate. Thus for a variety of
reasons, the fixed head “professional”
digital recorders seem to be leaning

AmericanRadioHistory Com

towards a sampling rate around 50 to
54 kHz. Well, enough said on this
apoint. Here is a round-up of digital
@ recorder activity at the 60th AES con-
vention.

Digital Developments

The 3M people held a press con-
ference just prior to the opening of the
convention, and Dr. Marshall Hatfield,
general manager of their Mincom Divi-
sion stated that the 3M/BBC digital
audio mastering system was ‘‘on
schedule” and three systems would be
in selected studios before the end of
1978. He also stated that continuous
production of the digital recorders
would begin early in 1979, at their
Camarillo, California plant. The rather
surprising news from 3M was that the
32-channel pre-mix digital recorder
and its companion 2/4 track mastering
recorder, which were to be sold at a
projected price of “under $150,000,”
would initially be available only
through a lease-rental arrangement.
This is because 3M feels that the re-
corders represent a new technology,
that further refinements are sure to
evolve, and 3M must be responsible
for their incorporation into the
recorders. The financial arrangements
are said to be $10,000.00 reserva-
tion/installation fee, monthly rental of
$4,000.00, and a usage fee of $4.00 per
hour. One assumes that on a three-year
basis, this is equivalent to the original
$150,000.00 purchase price. Dr. Hat-
field is very bullish about digital audio
in general, and reiterated that 3M is
doing developmental work which it is
hoped will lead eventually to con-
sumer-type digital playback equip-
ment.

The Soundstream digital recorder is
currently not available on an outright
sales basis. Instead, the recorder is part
of a complete recording service where-
in the unit and Soundstream personnel
are in on the recording sessions, then
offer editing services at their Salt Lake
City headquarters, then ultimately
take the recorder and the edited tape
to the JVC Cutting Center in Los
Angeles, where Stan Ricker can pro-
duce half-speed master lacquers. The
digital recording service of Sound-
stream works on a royalty basis per
record sold, with an advance against
this royalty covering initial set-up,
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recording, and editing costs. Thus far,
the Soundstream digital/half-speed
disc master process has been used by
Orinda Records for a recording of
Diahann Carroll and the Duke Elling-
ton Orchestra, and by Telarc Records
for a recording of the Cleveland Wind
Ensemble. The Telarc recording was
being demonstrated on the Sound-
stream digital recorder at the AES and
made a generally favorable impres-
sion. Incidentally, Dr. Tom Stockham,
the head of Soundstream, was elected
a Fellow of the AES at this 60th con-

vention for his work in digital record-
ing.

At the Mitsubishi exhibit room, they
were showing their neatly packaged
quarter-inch, fixed-head PCM recorder,
which now is said to be priced at
around $16,000.00, with availability by
the fall of this year. Rumors continue
to persist that they will have a
PCM/Video-Cassette recorder com-
bined unit for about $1800.00, which if
true, would certainly be an incentive
for the production of prerecorded
PCM cassettes. Their unique laser/PCM

Michael Murray playing
The Great Organ in

the Methuen Memorial
Music Hall.

Recorded Direct-To-Disc
by Telarc Records.

This could well be the definitive

the finest in the world. With 84 stops,
115 ranks, and 6,065 individual pipes
beginning with the 32’ Principal. All
controlled from four manuals and the
pedal. The organ was originally con-
structed as the first concert organ in

several times, the last revision was in
1971. It is housed in the Methuen
Memorial Music Hall, the only build-

design ever constructed solely to house
a concert organ.

Michael Murray’s credentials are
also truly impressive. He studied with

throughout the U.S., Europe, and the
Middle East, has appeared on radio
and TV and has performed with lead-
ing symphony orchestras.

Capturing this talent, and the
sound of this team of musician and
instrument, was the result of painstak-
ing work by the Telarc team of engi-
neers. Using direct-to-disc recording

to beyond 20kHz on the final masters.
No audio processing or tricks were
used...just precise microphone place-
ment and lavish attention to detail
from original recording session, through
plating, to the final pressings in Europe.

More Organ Than You've
Ever Heard On Disc Before.

organ record. The instrument is one of

the United States in 1857. Since rebuilt

ing of such proportions and impressive

the late Marcel Dupré, has concertized

preserved a measured range from 16Hz

Distributed In the United States by

audio-technica®

« INNOVATION o PRECISION o INTEGRITY
AUDIO-TECHNICA U.S,, INC., Dept. 88A, 33 Shiawassee Avenue, Falrlawn, Ohlo 44313

;

i

If your stereo system is capable of
outstanding performance, this record-
ing should find a treasured spot in your
library. It’s currently available at all
Audio-Technica dealers featuring
StandarDisc International Reference
Series™ recordings. Because (like all
direct-to-disc issues) quantities are limit-
ed, we suggest you act quickly.

Telarc 5036 Direct-To-Disc $14.95

Michael Murray playing The Great Organ in the
Methuen Memorial Music Hall

SIDE |

Charles-Marie Widor: Toccata in F Major
(from the 5th Organ Symphony)

Louis Vierne: Méditation, from 24 Pieces in Free
Style, Final from the Ist Organ Symphony

SIDE 2

Benedetto Marcello: Psalm XIX

Sigfrid Karg-Elert: Clair de Lune

Marcel Dupré: Final, Op. 27, No. 7

Louis Vierne: Prélude, from 24 Pieces in Free Style

%'Standarblsc

INTERNATIONAL REFERENCE SERIES
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disc system was again being demon-
strated, but unfortunately at the time
of my visit, a few gremlins in the
system prevented another audition.
The pop-type music they were
demonstrating was nice and clean, but
did little to show the dynamic
range/signal-to-noise capabilities of
their PCM system.

Digital Miking

Genial }Jim Kawada was presiding
over the }VC demonstration suite, and
was showing their ever-fascinating Q-
biphonic sound system, and their
spanking-new PCM adapter for their
Vidstar video cassette recorder. The
PCM wunit is very attractively pack-
aged, easy to operate with a minimum
of controls. }Jim was demonstrating a
PCM recording of a solo piano, and
while the piano was very clean with
superb transient response, it was
recorded far too closely with the mikes
too far apart. The result was a
clangorous sound with phase-shift
causing some image jumping between
speakers. Moral = . balances are just
as important in digital recording as
they are in analog! Also demonstrated
was a big band recording, and while
this too was a very clean sound, it just
isn’t the right material for showing off
the important PCM attributes of dy-
namic range and signal-to-noise ratio.

The Technics room was loaded with
digital surprises. Here too was a PCM
adapter for their VHS rotary-head,
video cassette recorder, and again we
found a very compact, easy to operate
unit, with the usual snappy Technics
styling. But the real stunner was a PCM
fixed-head, open-reel recorder based
on their RS1500 isolated loop recorder,
using quarter-inch tape at a speed of
15 ips. However, the recorder has very
special heads indeed. The record head
is a common bias, thin-film magnetic
head, made using photo-exposure tech-
niques. There are a total of 60
tracks —30 for the left and 30 for the
right channel—on the head, and the
special fabrication permits a common
bias to be used, with less than a fifth of
the recording current necessary for
conventional thin-film heads, making
it possible to drive all tracks sim-
ultaneously.

The playback heads are magneto-
resistive effect heads. According to
Technics, “the electric resistance of
the nickel-iron ferromagnetic thin film
components changes according to the
strength of the magnetic field so that'a
high playback output voltage can be
obtained even without a coil struc-
ture.” Of course, with 60 tracks
available, dropout countermeasures
are emphasized with complete parallel
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HMeet the

As a performer, recording engi-
neer, or club owner, you know
that quality equipment is vital to
producing consistently
professional resuilts.

The “Standard Bearers”
have earned that reputation for su-
perior performance, appearance and durability.
These rugged stands are collapsible, compact and
each is precisely engineered to meet every demand
of its specific application.

The full line includes extra heavy-duty speaker
stands; anti-shock, height-adjustable, lightweight

“Standard
Bearers”

and heavyweight floor stands;
telescoping booms; two-way,
reading/ music stands. Plus a
complete assortment of stand
accessories. Every “Standard
Bearer” is rugged enough for
“on-the-road” abuse...as attractive

as it is depenaable. A stand is a piece of equipment
you should only have to buy once. So, buy the best!

Distributed by:

The Mark of
Professional Quality. ..

PHILIPS AUDIO VIDEO SYSTEMS CORP
A NORTH AMERICAN PHILIPS COMPANY
91 McKee Drive. Manwah, N.J. 07430 . (201) 529-3800
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. in microphones, headphones‘
acous C [(CS ) phonocartridges, reverb units.
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processing. As stated by Technics,
“based on recording the same signal
on two different tracks (double writing)
and other methods, even if a section of
the signal is missing, it will auto-
matically be checked, corrected or
compensated for, so that the repro-
duced sound will still be a precise
replica of the original ” Editing on this
PCM unit will be possible, which is to
be expected, but more importantly,
record/playback monitoring is said to
be possible. John Woram recorded
some big band music at the old RCA
studios in Hollywood using this new

fixed-head PCM unit, and as played
back in the Technics room under
somewhat less than ideal listening con-
ditions, the sound was strikingly “live”
sounding, exceptionally clean, and
singularly free of modulation noise.
Technics expects to announce price
and availability of this PCM open-reel
recorder at the Chicago CES.

Automatic Adjustment

While we are at the Technics room,
there were several other interesting
developments in their isolated-loop
analog tape recorders. There is now a

KW%M%

equalizers

SOUNDCRAFTSMEN FIRSTS:

$7T 1o invent low-noise home equalizers
to invent the 10-octave pre-amp/equalizer
toinvent the CLASS H amplifier
to invent the high performance 114 dB S/N,
44 dB range, home equalizer

EQUALIZERS are used everywhere in the music-
making chain: by live performers, recording studios,
mixing consoles, AM and FM stations, ond so on.

In every step, each of the engineers use EQUALIZERS
to make the muslc sound the woy they think It should
sound. So after everyone else mokes the music
sound the way they like it, it's up to you to use that
same Instrument — THE EQUALIZER —to make the final
adjustment, and make the music sound the way you
like It to sound in your own home.

THE EQUALIZER YOU BUY
SHOULD HAVE THESE FEATURES:

We Include oil the accessories and teatures that are

amust ta moke EQUALIZING easy, os well 0s an

omazingly rewarding new experience . .. An
ENVIRONMENTAL DO-{T-YOURSELF TEST RECORD

edited ond announced by Soundcraftsmen espe-

cially for use with the Saundcraftsmen equalizer . . .
COMPUTONE CHARTS for making o recard of. and

resetting in secands, ony desired EQ curve .. . a gj
Fuhi-Channel FREQUENCY SPECTRUM LEVEL CONTROL I
on each channel far instant "no distortlan” in/out *[

S

balancing . . . LIGHT-EMITTING-DIODES tar precise
visvol signal level balancing .. A GRAPHIC DISPLAY %
of each EQ curve . .
includes TEST REPORTS, complete (4
FRE specricanons, Class "H ompiier |+
HURE ENGINEERING REPORT, EOCOM- | |
BRoc PARISON CHART. and ne * WHY'S
& HOW S~ of equalizotion —an
eosy-fo-understand expionotion of
F uc“zers the relationship of acoustics 10
eQl your anvironment Also contains
re-ai p\mel's many unique IDEAS an How the
P Jifi 9(5 Soundcraftsmen Equalizer con
amplift megsurably BANONCA yout listentng

pleasures. “"How KpICO! toom
problems con be elminoted by
Equolizhon. and o 10-POINT
DO-T-YOURSELF” £Q evaluation
chackiis! sa you can FIND OUT FOR
YOURSELF WHAT EQ CAN DO

& HOWs
g‘gggolizoﬂon

The new high-performance “State-of-the-Art”

Equalizers that set un-equalled Industry Standards!

GUARANTEED TO IMPROVE YOUR SYSTEM
MORE THAN ANY OTHER ADD-ON COMPONENT

RP2215-R SPECIFICATIONS
IN-OUT MONITORING: Continuous Visual L.E.D. input-to-output level.
HARMONIC DISTORTION: Less than .01%at 2 V.

IM DISTORTION: Less than .01% at 2 V.

SIGNAL-TO-NOISE: 0. 114 dB a1 10 V output.

INDIVIDUAL OCTAVE CONTROLS: (44 dB total adjustment range)

Q. + 22 dB—each octave (all other octaves set at max.)

b. +15 dB—each octave (all other octaves set at zero) i
EQUALIZER GAIN/CUT CAPABILITY: +32dB- 38 dB (ali controis max.) =
“FREQUENCY SPECTRUM LEVEL" zero-gain controls for each channel.
FILTER TYPE: Preciston-tuned passlve wire-wound inductors

PRICE: $370.00 (including cabinet)

RP2201-R SPECIFICATIONS

SIGNAL-TO-NOISE: 105 dB below tull output

INDIVIDUAL OCTAVE CONTROLS: (32 dB total adjustment range)
u 116 dB—each octave (all other octaves sef at max.)

b.100 dB at 2 ¥ output.

dB—each octave (ail other octaves set al zefo

)
EGUALIZER GAIN/CUT CAPABILITY: + 22 dB- 28 dB (all cantrols max.)
FILTER TYPE: Op-Amp-Synthesized inductors
FOR YOUL PRICE: $299.00 (inciuding cabinet).

OTHER SOUNDCRAFTSMEN HIGH-PERFORMANCE PRODUCTS

|RP2204-$349.00 RP2212-$369.50 PE2217-$549.00 PE2217-R-$549.00 MA5002-5799.00

Manufactured in California, U.S.A. by Soundcraftsmen, 1721 Newport Circle, Santa Ana, CA 92705
Enter No. 42 on Reader Service Card
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model R$1520, which is essentially the
same as the RS1500 introduced last
year, but completely fitted with Can-
non XLR connectors for input and out-
put, plus front panel accessible bias
and equalization adjustments. Then
there is the RS1800, using the same
isolated-loop transport, but with a
larger record/playback amplifier sec-
tion, which has a feature which is
somewhat mind-boggling. How about
a tape recorder on which you thread a
reel of tape and then press the Record
button? There is a red indicator light,
and if you watch the VU meters, you'll
see the needles hunt back and forth a
bit, before settling on the highest
reading, at which point, a green light
comes on. What you have just seen is a
recorder which has automatically ad-
justed for optimum bias for that par-
ticular tape!

Finally, from the digital tape
recorder front, was the aforemention-
ed demonstration of the Sony PCM
unit by Gene Czerwinski. Gene ac-
quired a Sony PCM privately and a
new Model 8300 Betamax and pro-
ceeded to make some jazz/rock type
recordings in L.A. and Toronto. In all
honesty they were of really excellent
quality . . . asolid bass end, very clean,
and very quiet with a lot of presence.
As played back by Gene at his usual
robust levels, it was an impressive
sound.

As usual these days, in reporting on
AES conventions, it is undeniable that
digital doings take the lion’s share of
space, but as the fine cutting edge of
the art, | feel this is justified. As has
been evident during the last few con-
ventions, automated mixing continues
to advance in console construction,
and at the 60th, the trend continued.
As for digital delay units, more and
more companies are getting into the
act. One of the pioneers in this field,
Lexicon had one of the more interest-
ing units in their Model 224 Reverbera-
tion Synthesizer. In its “Concert Hall
Mode,” two independent inputs are
used to create the depth and space of
three different sizes and shapes of
halls. The user can control the reflec-
tivity of the “walls” of the halls in
three frequency bands with a digital
parametric equalizer. With the “Depth
Control,” up to 200 milliseconds of ap-
parent delay before the onset of
reverberation can be programmed into
the unit. Sonically, this was one of the
best simulations of concert hall space |
have heard thus far.

Recording Lathes

With all the talk of direct-to-disc
recording these days, new disc record-
ing lathes are welcome indeed. A new
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Every Crown audio component
now comes with a card-sized
warranty certificate that you can
carry in your wallet.

You can take it out once in a
while and look at it, just to make
yourself feel good.

You may never need it for any-
thing else.

Crown components don't often
need warranty service. They are
renowned for sonic excellence,
power and long-term reliability,
even under the most punishing
conditions.

But if your Crown unit should
need service, you want it without a
hassle.

That's why we created the Crown

D-150A DC-300A SA-2
(10C) (10C) Power
Power Power Amp
Amp Amp

Introducing the
no-argument
wairanty card.

Care Card, the warranty card that
ends the arguments. You'll get
yours soon after you buy a new
Crown component. It's wallet-size,
plastic, and will have your name
and address, the catalog and serial
number of your Crown component,
and the expiration date of the
warranty.

It's your proof of ownership. It's
your admittance card for warranty
service. lt's your certificate for what
we believe is the best warranty in
the audio business. For three years
after purchase, a Crown product
must meet or exceed its original
specifications. If it doesn’t, Crown
will repair or replace it, free of
charge.

01308

-. crown &
E

Crown will also pay all U.S.
shipping charges — round trip —
for warranty service. We'll even
supply a new shipping container if
the original has been lost. That's
Crown care.

It should be obvious that we can
only offer such a warranty because
we know from long experience
how reliable and rugged Crown
units are. You can buy a Crown
component with no reservations.
It’s built to work whenever you
need it. If it doesn't, we'll fix it,
without argument.

Visit a Crown dealer soon for a
complete demonstration. Drop
us a postcard if you need help in
finding the nearest dealer.

==

RTA-2 DL-2 1C-150A 0C-150 EQ-2
Real Time Controller Pre-Amp Output Equalizer
Analyzer Control

Py = w

D-75 —— c ro w n VFX-2A
Power Electronic
Amp Crossover

1718 W. Mishawaka Road, Elkhart, Indiana 46514

American innovation and technology...since 1951.

AmericanRadioHistorv. Com
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e Where should
you start in your
search for better sound?

At the beginning. With
® anew Audio-Technica

Dual Magnet" stereo phono cartridge.

Our ATI2XE, for instance. Tracking smoothly at

1 to 1-3/4 granis, depending on your record player. Delivers
smooth, peak-free response from 15 Hz to 28,000 Hz
(better than most speakers available). With a minimum
24 dB of honest stereo separation at important mid
frequencies, and 18 dB minimum separation even at the
standard high-frequency 10 kHz test point. At just $65
suggested list price, it’s

an outstanding value

in these days of

inflated prices.

Audio-Technica
cartridges have been
widely-acclaimed for
their great sound, and
for good reason. Our unique, patented* Dual Magnet
construction provides a separate magnetic system for each
stereo channel. A concept that insures excellent stereo
separation, while lowering magnet mass. And the ATI2XE
features a tiny 0.3 x 0.7-mil nude-mounted elliptical diamond
stylus on a thin-wall cantilever to further reduce moving
mass where it counts. Each cartridge is individually
: assembled and tested to meet or
FOUR COILS Sl exceed our rigid performance
KoIUSTMNT B : standards. As a result, the
ATI2XE is one of the great
bargains of modern technology
and a significant head start
toward more beautiful sound.
o, Listen carefulily at your
CANTILEVER Audio-Technica

*U.S. Pat. Nos dealer’s today.

3,720,796 and NUDE- MOUNTED

0.3 0.7-MIL =
3,761,647 ELLIPTICAL STYLUS —=7

(/) audio-technica.

AUDIO-TECHNICA U.S., INC., Dept. 884, 33 Shlawassee Avenue, Fairlawn, Qhio 44313
In Canada: Superior Electronics, Inc.

Enter No. 5 on Reader Service Card
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company called Cybersonics was
showing a radical departure from the
usual Scully and Neumann lathes. Very
shallow in depth, utilizing a direct-
drive, servo-control turntable, with a
hollow shaft for vacuum chip removal
and lacquer disc hold-down, the lathe
uses a shaft encoder to provide nec-
essary information to what they call
their Compu-Drive system for auto-
matic-mode functions such as head
drop, lead-in spiral, auto-tape start,
lead-in termination, lock-out concen-
tric groove diameter, head lift, and
auto retract to rest position. Input to
the Compu-Drive is from the preview
head and provides updates of two to
18 times per turntable revolution for
adjustment of pitch and depth. The
whole lathe weighs in at just over 250
pounds, which makes it eminently
transportable, and therefore a natural
for direct-disc location recording. A
micro-processor is said to be in the
works, which will enable multiple units
of the DM 2002 lathe to be elec-
tronically coupled for the generation
of multiple lacquers. The DM 2002 can
mount either a Neumann or Ortofon
cutting head. The unit displayed used
an Ortofon 732, but was not opera-
tional. It would be interesting to see
some test cuts from this lathe, as it
seems an interesting concept. The old
pros at Neumann have come up with a
new model disc cutting lathe, the VMS
80, which incorporates some of the
ultra-refinements that have been de-
rived from Neumann's research on
videodisc cutting. Direct servo-loop
drive for both turntable and lead
screw, presentation of groove geo-
metry by video screen as well as by
microscope, built-in automatic band-
ing unit, safety interlock command
functions, and aircushion shock
mounts are some of the niceties. All
add up to new ease and precision in
disc cutting in general and the cutting
of long sides in particular. Importer of
the new lathe, Gotham Audio, also
showed their latest Magnetophon
analog-tape recorder, the Model 15A,
with up to 32 tracks on 2-inch tape, op-
tionally equipped with their Telcom C4
noise reduction system.

Willi Studer made a big splash with
the introduction of his new A 800
multi-track recorder, with up to 24
channels, built-in autolocator and
varispeed and his TLS2000 tape lock
system. Otari came up with an 8-chan-
nel recorder using half-inch tape, and
this will undoubtedly hold interest for
the semi-pro market. As always, there
were scads of interesting new equip-
ment at the AES convention, but, |
have had to trim much, in order to pre-
sent the items of major import. A

AUDIO e August 1978



Which B&W is exactly right

for you?

Ideas on perfection differ. Critics, professionals — and dis-
criminating listeners generally - tend to agree however that
each B&W Loudspeaker is quite outstanding in its own
class. Even so, only individual taste and practical consid-
erations can determine the final choice of model.

oW

B &W DM7 - First-born of our new, computer-aided development pro-
gram. Beautifully engineered, its revolutionary design and superior per-
formance capability satisfy even the most demanding perfectionist. The
added “front to back dimension” of the unique DM7 sound is a revelation
in itself. Aimost certainly the finest “small” speaker of the seventies.

B &W DM6 - Britain’s first linear phase loudspeaker.
New materials and design techniques further enhance
performance, making the DM6 an immediate world
trendsetter. The choice of the truly critical listener with
more flexible listening conditions.

B&W DM4 — Our most popular model. A winning
compromise between the demand for large, monitor
performance and the need for compact size. Produces
life-like sound levels, even with a 2 x 15-watt amplifier.

B&W DMS5 - The compact two-unit system which
consistently beats bigger, much costlier opposition on
performance. In a thirty-two loudspeaker test for ex-
ample, it was found to out-perform the majority, the least
costly of which was more expensive than DM5.

Every B&W Loudspeaker, even the little
DMSs, is pen-tested and comes with its
own individual B&K plot.

B&W

Loudspeakers

one is exactly right for you

Anglo-American Audio Co., Inc.
P.O. Box 653 « Buffalo, N.Y. 14240 U.S.A.

AmericanRadioHistorv Com
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TEAC Mixer

The Model 2A Mixer is designed for
multi-channel recording and offers tre-
ble and bass controls, color-coded
push/push-type channel-assignment

buttons, a straight-line fader as level
control for the input channel, a master

fader as level control for the output, a
Y -in. phone plug for the microphone
in, and a standard phono plug for the
line in. Any signal from an input chan-
nel can be assigned to all output chan-
nels, and the mixer fits either just
ahead of the tape recorder or at the
output of a multi-channel tape
recorder. Price: $400.00.
Enter No. 100 on Reader Service Card

Burhoe Loudspeaker Book

The 48-page, illustrated Loudspeaker
Handbook and Lexicon by Winslow N.
Burhoe is a vest-pocket-sized loud-
speaker book containing sections on
speaker design; basic concepts such as
frequency response, efficiency and Q;
an alphabetical listing and description
of 50 of the most commonly used
speaker terms; negative feedback; dis-
persion; human hearing, and cabinet
design. The author is a well-known
speaker designer and the inventor of
the inverted dome tweeter. Price: $1.00
from Dept. A, Burhoe Acoustics, 78
Stone Pl., Melrose, MA 02176.

Akai Cassette Deck

The Model GXC-750D cassette deck
has GX glass and crystal ferrite record
and playback heads mounted in a
single head assembly, Dolby noise
reduction, an automatic distortion-

reduction system to adjust recording
equalization at high frequencies and
suppress intermodulation distortion,
and a dual-capstan drive system to
reduce wow and flutter and ensure
stable tape tension and speed. Fre-
quency response is 30 Hz-19,000 Hz
(FeCr tape), with distortion less than
0.01 per cent. Also featured is a
memory rewind, index counter, VU
meters, tape selector control, calibra-
tion tone button, and a headphone and
two microphone jacks on the front
panel. Price: $695.00.

Enter No. 102 on Reader Service Card

Verion Tonearm Cables

Verion Triaxial cables for replace-
ment of original cables on tonearms
are claimed to eliminate both inter-
nally and externally generated r.f.
noise from power-line to radar fre-
quencies. The construction features
silver-plated wire in the shields and the
return side and potted termination
construction for extreme durability.

Type MDA has phono plugs to female
DIN plug for Formula 4, Stax, and
similar arms, while type MDD phono
plugs to male plug are for Grace 707;
etc. Other types and special lengths
are available. Prices: 1 meter, $30.00;
1.5 meter, $35.00; 2 meter, $40.00; 3
meter, $50.00.
Enter No. 103 on Reader Service Card

Robins Microphone

The Model 48-020 dynamic mike is
engineered for uni-directional cardioid
polar response with dual high/low im-
pedance facility. It features a ball-type
head with heavy chrome plate, wire
mesh grill with built-in wind screen,
threaded microphone head and base,
and a 16-ft. cord with a standard % in.
molded phone plug. Frequency range
is 100 Hz to 12 kHz, sensitivity @ 600
ohms is —64 dB; @ 20 kilohms, —50
dB +3 dB. Price: $32.95.

Enter No. 104 on Reader Service Card
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Avel-Lindberg
Toroidal Power Transformers

These toroidal power transformers
have 50 secondary voltages from 6 to
40 V in 11 steps, with series, parallel, or
independent connection options. Five
nominal load ratings from 15 to 130 VA

are available, with dual standard 115
or 230 V primary windings for parallel
or series operation. They have an 8:1
lower radiated interference field than
standard transformers, and can be sup-
plied with PCB mounting or flexible
lead terminations. Price: $12.60 ea.
small or $23.00 ea. large.
Enter No. 105 on Reader Service Card

Osawa/Satin Phono Cartridge

The M-18BX moving-coil phono car-
tridge has a rated output of 2.5 mV,
which is equivalent to that of conven-
tional moving-magnet cartridges, and
therefore can be plugged into regular
phono inputs. Any input impedance
from 30 ohms to infinite, including the
normal 47 kilohms, can be used.
Previous moving-coil phono pick-ups
have all required either a step-up -
transformer or a “pre-preamplifier” to
raise their output level to the point
where they could be connected to
standard phono input jacks. Other
features include: user-replaceable
stylus, fixed-pivot berryllium can-
tilever, and magnetic fluid damping, a
0.1 x 2.5 mil Shibata diamond stylus for
both stereo and 4-channel operation.
The frequency response is from 10Hz
to 40kHz, and recommended tracking
force is from 0.5 to 1.5 gram. Price:
$325.00.

Enter No. 106 on Reader Service Card
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Finally.

Someone
in onthe

People tell us blank tape has their heads reeling.

We know why. Blank tape is a jumble, presenting as
many confusing options as a Chinese menu. Written in
Chinese.

Sony is prepared to make order out of the chaos. And no
one is more equipped. We've been making tape for 30 years.
It's how Sony got started. So we know 1 backwards and
forwards. Forward and rewind.

Right now, Sony makes 4 different blank tapes. Each
has a distinct purpose. We're going to slam thirough the jargon,
telling you clearly and specifically, which tape fills which need.

Others try to make their customers into engineers. We'd
rather make our engineers talk like our customers.

Basic Blank.

The workhorse tape, technically called Low Noise—
don't trouble yourself why. it's for those times when you just
want to get it down.

In school, a boring lecture on “The history of the
thank-you note through the ages.

in the office, yet another budget meeting. In the car,
for your cassette player.

At home, for your Uncle Iggie practicing the oboe.

Better Blank.

While Basic Blank 1s primarily for speech recording,
Better Blank is primarily for music. (Its technical name 1s Hi
Fidelity, one of the few technical names to explain anything.)

Better Blank 1s sensitive to a wide dynamic range—
which means the lows and the highs. It's particularly valid in
the bass register—and it won't hurt too much at the cash
register.

Better Blank is not Utimate Biank, but you can stilluse
itin a living room, concert hall, or off a record.

Beautiful Music Blank.

If you want to sound knowledgeable, call it Chromium
Dioxide. A thin coating of that substance makes this tape
loyal and faithful in the high frequency range.

So piccolos will sound perfect. Lead singers, sublime.

Use this tape when quality—particularly in the high
range—1s the highest priority.

Best Blank.

When the object is the ultimate, and money 1S no
object. Officially called Ferri-Chrome, this tape offers
low distortion and a wide, flat frequency response.

It combines Chromium Dioxide, to pick up the highs,
with Ferric Oxide—so the lows reach new heights. There is
no better tape to reproduce music.

But do you need Ferr-Chrome? Some say that only the
Verri-Crazy can tell the difference. Butit's nice to know that
the difference 1s there—if you have the ears to hear it.

SONY

© 1978 SonK‘Industrles, A Division of Sony Corp. of America
9 West 57 Street, New York, N.Y. 10019. Sony is trademark of Sony Corp

Enter No. 41 on Reader Service Card
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fact: the IV

does more...
much more!

Era IV begins! The new Shure V15
Type IV phonograph cartridge is
an altogether new phono cartridge
system that exceeds previous per-
formance levels by a significant
degree — not merely in one
parameter but in totality. The Type
IV offers:

Demonstrably improved tracka-
bility across the entire audible
spectrum.

Dynamically stabilized tracking
overcomes record-warp caused
problems, such as fluctuating
tracking force, varying tracking
angle, and wow.

Electrostatic neutralization of the
record surface minimizes clicks
and pops due to static dis-
charge, electrostatic attraction of
the cartridge to the record, and
attraction of dust to the record.
An effective dust and lint re-
moval system.

A Hyperelliptical stylus tip con-
figuration dramatically reduces
both harmonic and intermodula-
tion distortion.

Ultra-flat response — individu-
ally tested.

Stereo Dynetic® Phono Cartridge

For complete details on this remarkable
new cartridge write for the V15 Type IV
Product Brochure (ask for AL569) and
read the exciting facts on the V15 IV for
yourself.

lSHuRE |

Shure Brothers Inc.
222 Hartrey Ave., Evanston, IL 60204
In Canada:
A. C. Simmonds & Sons Limited

Manufacturers of high fidelity compo-
nents, microphones, sound systty

and related circuitry.

Enter No. 38 on Reader Service Card

RNS Turntable

The EST6 turntable features a 3V:-
Ib. platter, with the underside ringed
with stroboscope dots to be viewed in
a mirror located on the base of the
turntable; a d.c.-controlled, direct-

drive, two-speed motor; a bubble level
built into the top of the turntable base
to monitor turntable levelling, and feet

fesistant to moisture and temperature
change so as to minimize turntable
level changes due to weather. The
DIN-weighted rumble is —66 dB, wow
and flutter are 0.04 per cent. Two
mounting discs are enclosed, one pre-
cut for Infinity or SME tonearms; the
other for use with any tonearm. Price:
$349.95.
Enter No. 108 on Reader Service Card

Beyer Dynamic
Condensor Microphone

The 48V Phantom powered conden-
sor series consists of one preamp/shaft,
and four interchangeable head cap-
sules, which include two omnidirec-
tional and two cardioid patterns, with
one of each pattern incorporating a
windscreen. External power supplies
for balanced and unbalanced opera-
tion are provided. Price: $99.95 to
$349.00.

Enter No. 109 on Reader Service Card

Philips Connectors,
Modules and Kits

The Neutrik line of XLR-type audio
connectors, modules, and kits, for use
in three-pin configurations, have zinc,
molybdenum, copper, and aluminum
alloy connector housings, and inserts
of fiberglass-reinforced, high-tempera-
ture plastic. Two innovations are a
one-piece, three-pronged collet clamp
of heat-treated polyolefin plastic
which accepts cables from 4.5 mm to
7.0 mm in diameter, and the inter-
changeability of components, so as to
assemble connector combinations for
in-line pads or filters, balanced-low to
unbalanced-high impedance conver-
sion, etc. Price range: $2.90 to $4.65.

Enter No. 110 on Reader Service Card
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ESS Loudspeaker System

The Transar/atd, the first full-range
Heil air-motion loudspeaker system,
has a specified frequency response of
30 Hz-22 kHz, +3 dB. Midrange and
high frequencies are handled by a Heil
air-motion transformer, while the bass
unit consists of a 32-in. vertical stack
of five Lexan (R) diaphragms, intercon-
nected by four vertical carbon-fiber
drive rods, and using a series of
“reflector plates” set at 45-degree
angles to redirect the sound to the
front and rear. A current-source
amplifier with integral cross-over is in-
cluded with each system to drive the
bass unit with constant power
regardless of impedance loading.
Within the amp’s operating range of 20
Hz-1 kHz, it is rated at 200 watts into 8
ohms. Distortion is 0.1 per cent at
rated output. Price: $3250.00.

Enter No. 111 on Reader Service Card

Pearlcorder Microcassette
Recorder

The Pearlcorder S301 microcassette
tape recorder features two hours of
recording or playback time, a dual
speed function, pause control, built-in
electret condenser microphone, and
comes with transcriber, remote speak-
ers, carrying strap, batteries and one
microcassette. Price: $199.95.

Enter No. 112 on Reader Service Card

Tektronix Oscilloscopes

The dual-trace T932A features a 35-
MHz bandwidth at 2 mV/div sensitivi-
ty, and the T935A, identical in all other
respects to the T932A, has delayed
sweep. Each model combines a dif-
ferential display mode; full sensitivity

X-Y (ch 1 vs. ch 2); a.c or d.c. trigger
coupling; variable trigger holdoff; ch 1,
ch 2 or composite triggering, and selec-
table chopjalternate display modes.

All critical active components are
pretested, and modular circuitry
simplifies calibration and repair, cut-
ting costly downtime. A pair of 10X at-
tenuation probes are included with the
instruments. Price: T932A, $1155.00;
T935A, $1435.00.
Enter No. 113 on Reader Service Card
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fact:

you get a free bonus T-Shirt
when you purchase either

a V15 Type 1V or a V15 Type 111
Super Track cartridge!

Join the exclusive Super Track Team
and show your colors.

That's right. If you buy either a Shure V15 Type 1ll
or V15 Type IV cartridge between now and
September 15, you get a Shure designer “T" shirt
FREE. You'll receive Super TRACKABILITY for your
records, and an eye-catching 100% cotton Shure
designer “T” SHIRT for yourself! Our "T" is an
original — with an exclusive, contemporary full-color
Shure collage up front.

Super Track:
The winning team.

Shure phonograph cartridges are known and acclaimed

the world over for superior performance, ultra-flat

response, rigidly uniform quality, and above all, for
unparalleled trackability. The Super Track cartridges are

the best phonograph cartridges Shure makes . . . and the
best-performing cartridges you can buy anywhere, regardless
of how much you spend. The V15 Type IV opens a new epoch
in high fidelity history and sound reproduction excellence. A
premium cartridge in all respects even among premium
cartridges, it knows no equal and has no rival. And, the V15
Type lil is second only to the Type IV!

Fill out this coupon and send it to:

Shure Brothers Inc.
222 Hartrey Ave.
Evanston, IL 60204
Attn- Department 63-T E

Please send me my Shure T-shirt. Enclosed are the two end flaps of the
box my Super Track cartridge came in, and 50¢ for postage and handling.
My T-shirt size is..

D Small D Medium D Large D Extra Large

Name

Address_.____ S — - N

City - State . Zip.

Please allow four to six weeks for delivery. Limited to one Shure Designer
“T” Shirt per customer. Offer expires September 15, 1978.

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204
In Canada: A. C. Simmonds & Sons Limited
Manufacturers of high fidelity components, microphones, sound systems and related circuitry.

Enter No. 39 on Reader Service Card
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Loudspeakers
designed for
your room

ALLISON

Room malehed
loudspoalior svstenrs

ALTsoN Acovsties In

Allison Acoustics has consolidated, in
a new publication, information on all
Allison loudspeaker systems with a
description of the room-matching
principle.

An introductory section explains why
loudspeakers designed for flat
response in anechoic chambers (the
usual procedure) cannot be flat in a lis-
tening room, and how the design of
Allison Room-Matched™ speaker sys-
tems enables them to generate flat
power outputin areal room.

An entirely new class of direct-radia-
tor drivers has been developed for use
as mid-range and tweeter units in Alli-
son systems. They employ convex dia-
phragms driven centrally. In the case of
the tweeter, the diaphragm is forced to
flex in @ manner simulating the motion
of a pulsating hemisphere. This yields
high acoustic output combined with
almost perfectly uniform dispersion up
to 20kHz. The operative principle is
described in the catalog for the first
time.

The rest of the catalog is devoted to
descriptions of the four Allison models,
a statement of Full Warranty for Five
Years, and what we believe to be the
most comprehensive set of mechani-
cal, electrical, and performance speci-
fications ever published on loud-
speaker systems for consumer use.

A free copy of the catalog, review
reprints, and a list of Allison dealers are
available on request.

ALLISON ACOUSTICS
7 Tech Circle, Natick, Massachusetts 01760

Enter No. 2 on Reader Service Card

Wrightwood Engineering
Speakers & Tables

Speakers and tables matched in
Mediterranean, Provincial, Campaign,
Modern styles and finishes are offered
in three sizes for the speakers, which
will handle the output of most re-
ceivers. The tables are available in the
30- and 60-in. sizes. Prices: Speakers
from $180.00 to $360.00, and the
tables, $130.00 and $185.00.

Enter No. 107 on Reader Service Card

Pyramid Amp/Equalizer

The X-700 integrated ampli-
fier/graphic equalizer for automobiles
accepts signals from AM/FM stereo,
cassette, and 8-track players. The
seven-band equalizer controls are
center-detented at 60, 150, 400, 1000,
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2400, 6000, and 15,000 Hz and cover a
24-dB range; a frontto-rear fader
allows balancing of front and rear
speaker outputs, and the On-Off LED
readout indicates selection of the
stereo bypass mode. Price: $124.95.

Enter No. 114 on Reader Service Card

Hitachi Turntable

The PS/58 two-motor, two-speed,
direct-drive system features a new uni-
torque, d.c-servo, direct-drive motor
whose shaft is coupled directly to the
heavy, die-cast aluminum platter. A
fine tuning system allows of speed and
pitch + 2.5 per cent. A second 16-pole
synchronous motor powers the opera-
tions of the S-shaped tonearm, which
features stylus force control through a
counterpoint, anti-skating, viscous-
damped cue control, and standard
head shell allowing for a choice of car-
tridge. Wow and flutter is specified at
0.025 per cent, S/N ratio 74 dB. Price;

$299.95.
Enter No. 115 on Reader Service Card

Beveridge Control Module

The Model CM-1 control center can
be inserted between the preamp and
amplifier or in the tape monitor loop,
and features tonal compensation in
the top and bottom octaves through
use of a ““spectrum slope”” and a multi-
step “lateral control” The frequency
response is specified to be from 10 Hz

AmericanRadioHistorvy Com

to 30 kHz, +0.25 dB; THD and M
distortion are 0.002 per cent; input im-
pedance is 240 k; spectrum slope con-
trol “soft” is +2 dB at 40 Hz and —2
dB at 10 kHz, spectrum slope control
“bright’’ is —2 dB at 40 Hz and +2 dB
at 10 kHz, and the bass environment
control permits the gain at 40 Hz to be
+4dB. Price: $300.00.
Enter No. 116 on Reader Service Card

Phasor Phono Spec Booster

The Phono Spec Booster uses three
integrated circuits, equivalent to 42
transistors and 12 diodes in a separate
high quality phono stage for use with
middle and low level receivers. Depen-
ding upon the receiver, the S/N ratio
can be improved as much as 20 dB.
THD is 0.09 per cent at 1000 Hz
reference, S/N ratio is 86 dB A"
weighted, output clipping voltage is 26
V p-p, RIAA accuracy is *+0.5 dB.
Price: $75.00.

Enter No. 117 on Reader Service Card

Elite Systems Loudspeaker

The Magnum Opus loudspeaker
system features a dual cabinet design
The upper frequency section consists
of a mid-range driver with a 30-in,
cast-aluminum re-entrant exponential
horn, complemented by a 20-watt
sonophase diffraction-horn tweeter.
The bass section is made up of a 15-in.
driver front-loaded into a 48-in. horn
which terminates at a 6 sq.-ft. mouth.
The crossover network is a three-way,
constant-K design, with crossover
points at 450 and 3500 Hz. Power
handling capacity is from 10 to 130
watts. Price: $690.00.

Enter No. 118 on Reader Service Card

IMF Electronics
Monitor TLS-80 MK 11

This transmission line loudspeaker
system incorporates acoustic foam,
such as is used in anechoic chambers,
to produce a “wedge effect” where the
maximum surface area is exposed to
damp the line yet provide a minimum
of restriction. The separate midrange
line is similarly terminated. The four-
way system uses a flat polystyrene
bass unit, 11 % by 8% in., a 6-in. plastic
cone midrange, a 1%in. tweeter, and
% in. super tweeter, with crossovers at
350 Hz, 3kHz, and 13 kHz. Forty watts
of pink noise produce 98 dB SPL at 1
meter. Price: $850.00.

Enter No. 119 on Reader Service Card
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The one alternative to separates:
The Yamaha CA-2010 Integrated Amplifier.

SSFE%'#E),H The Head Amplifier. Discerning music lovers all over the world are discovering the transparent

- highs and extended frec uency response of the moving coil phono cartridge. While other manufac-

r_ P turers require the addition of an expensive preamp or step-up transformer to boost the low output
pC 1. AR signal, Yamaha includec a special head amplifier in the CA-2010. It’s available with the flip of a switch

PHONO -2

e on the front panel. And to help you get the most out of moving magnet cartridges, there’s a 3-position
47xa ™ <

phono impedance selector.

The Preamplifier. To assure exact, repeatable bass and treble settings, the controls are precision
calibrated in %dB steps. Dual turnover frequencies for both ranges double the versatility of these
accurate tone controls. Completely independent Input and Output Selectors let you record one
- source while listening to another. And the power meters are easily switched to REC OUT readings in
. millivolts, sfo you can monitor the actual output level to your tape deck for cleaner,
distortioa-free recordings.
spé%%cc%%g seltr_\gc"ﬁqon The Power Amplifier. 120 watts RMS, with no more than 0.03% THD 20Hz to
' 20,000Hz into eight ohms.
For tighter, cleaner bass response, the amplifier can be switched to DC operation.
Class A operation is switchable on the front panel, delivering 30 watts RMS, with no
more thzn 0.005% THD 20Hz to 20,000Hz into eight ohms.

The twin power meters are fast-rise, peak delay—they can track even the briefest of
transient bursts. Plus they can respond to levels from 1mW to 316W (into eight ohms).

Real Life Rated™ The specifications of the individual components of the CA-2010 are
superior to many separates. Individual specifications alone, however, can’t possibly
reflect actual in-system performance. That's why Yamaha measures overall perform-
ance from phono in to speaker out, rather than at designated points along the signal
path. Furthermore, we measure noise and distortion together over a broad output
range, rather than individually at the optimum output.

Our Feal Life Rated measurement is called Noise-Distortion Clearance Range
(NDCRj. On the CA-2010, NDCR assures no more than 0.1% combined noise and dis-
tortion “rom 20Hz to 20kHz at any power output from 1/10th watt to full-rated power.
Superh tonality from a musical tradition of technical excellence. The tonal
accuracy of our audio components is referenced to the same standards used to evaluate 33
the tonal accuracy of our world-renowned musical instruments. The result is a rich,
clear tonality that is unknown elsewhere. You really must hear it.

You rzally must hear the same resolutely accurate music reproduction available from
all four Yamaha Integrated Amplifiers and four superb
tuners. All are made to a single standard of
excellence—a standard rooted in a 90-year tradition of
musical perfection.

For a personal audition of the new Yamaha CA-2010,
as well as the rest of our complete line of components,
just visit your nearest Yamaha Audio Specialty Dealer.
If he’s not listed in your Yellow Pages, drop us a line.

“96dB S/N i } i ﬁYAMAHA

Audio Division, P.O. Box 6600, Buena Park, CA 90622
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Introducing
the new

AT605
FEEDBACK
FIGHTER!

Now, enjoy freedom from acoustic feed-
back with the new AT605 Audio Insulator
System from Audio-Technica.

Add the AT605 System and stop howling
from feedback at high sound levels, reduce
distortion or cartridge mistracking from sound
energy conducted from speaker to turntable.

Solve problems of outside vibration
like subways, heavy trucks, or jarring foot-
steps. Or reduce transmission of annoying
sound to adjacent apartments with the AT605
System under your loudspeakers. Gain new
freedom of speaker placement, and improve
performance especially of high-energy,
low-frequency transients.

The slightly-curved
bottom surface of each
ATB605 flattens asweight
increases so that only
the right number and
size of resilient rubber
projections support
your equipment. Four
insulators support up to
36 Ibs. (9 Ibs. each).
The felt-covered upper support is easily
adjusted for accurate leveling. A precision
bubble level is included. And each unit is
enclosed in an attractive brushed chrome
housing.

If feedback limits the quality of your
system, or restricts your choice of equipment
location, the AT605 Audio Insulator System
can help. At all Audio-Technica (g
dealers for just $24.95 suggested
retail. Win the fight
against feedback —x ‘
today! T

= =5 2

audio-technica.

]

INNOVATION © PRECISION o INTEGRITY

AUDIO-TECHNICA U.S., INC.
Dept. 88A 33 Shiawassee Avenue
Fairlawn, Chio 44313
In Canada: Superior Electronics, Inc.

OSHA Beware
Dear kindly editor:

| was fortunate enough to have one
of the prototypes of the Lirpa “VDRS”
Vehicular Disc Reproduction System
for a short trial period earlier this year.
Itis a very impressive system. The only
real problem was with the rather high
level of microwave energy radiated by
the unit. However, if the precautions
outlined in the “Consumer Safety
Notice” section of the review are
taken, then no great health problems
should result.

However, this was not sufficient for
the ““feds.” Both the OSHA and the
EPA offices in our area moved in on
our laboratory shortly after we turned
on the VDRS. OSHA wanted us to put
special guards around the VDRS to

>

Abraham B.
Cohen, recently
made a Fellow of
the Audio Engi-
neering Society
for his contribu-
tions to loud-
speaker technology,
passed away on
March 21, 1978.
Mr. Cohen, born in
Boston, Mass. in
1910, began his involvement with
music as Concert Master of the Boston
Civic Symphony Orchestra. He re-
ceived a BSEE degree cum laude
from Northeastern University, did
graduate work at the University of
Pennsylvania, and became a Pro-
fessional Engineer (Eminence basis)
in New York State.

During his career, Cohen was
Concert Broadcast Engineer for
WCAU and KYW in Philadelphia,
handled construction and operation

AmericanRadioHistorv Com

Abraham B. Cohen

protect the workers in the lab, and also
to require that all personnel wear pro-
tective clothing. Then the EPA folks in-
formed us that, while the emissions
from the VDRS do not, at first glance,
seem to be covered under the federal
vehicle pollution control laws, they
would try to find some way to regulate
the VDRS.

| believe that the actions of both of
these groups are wrong, and encourage
all loyal “Lirpa-philes” to write to their
elected officials in protest. Don't let
the same thing happen to the VDRS
that happened to those fine old 427-,
440-, and 454-cubic-inch engines.

R.M.S Watts, B.S.
Nashville Audible Group
Nashville, Ind.

of New York FM
station W75NY
(now WBAI), and
spent nearly 25
years at University
Loudspeakers as
lab supervisor,
chief engineer, en-
gineering manager,
and vice-president
of engineering. He
was also manager
of the Acoustic Department of Instru-
ment Systems Corp., and served as
European liason, director of engineer-
ing, customer application consultant,
and in new product design for Polydax
Speaker Corp. His interests included
both creative and administrative
work in music and the musical theater
and engineering instruction. He was
AES convention chairman twice,
contributed papers to the AES Journal
and served on |EEE and Electronic
Industries Assoc. standards committees.
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Have you noticed that news has largely been
replaced by the staged Media Event, the Official
Handout and the Public Relations Campaign?
If so, it’s time you discovered the missing link
between what’s going on in the world and what’s
being printed in the press: NEW TIMES,
America’s first feature news magazine.

Every other week, NEW TIMES publishes
insightful and incisive articles on the otherwise
unreported events that are really shaping our
lives. Thanks to the hard-nosed reporting and
finely crafted writing of our contributors, we’ve
dropped more than our share of media bomb-
shells, and caught the other news magazines
with their deadlines down.

NEW TIMES exposed the dubious wit and
wisdomi of Earl Butz, costing the Secretary of
Agriculture his job and possibly Jerry Ford the
76 election.

NEW TIMES alone bothered to interview
SLA leaders William and Emily Harris in their
jail cells during the Patty Hearst trial, coming
up with testimony that blew Patty’s defense to
bits and led to her conviction.

NEW TIMES went to Washington and
discovered a Capitol Hill lifestyle better suited
to the ancient Roman Senate than the U.S.
Congress. From lavishly appointed offices to
dollar haircuts to outrageous freebies, the
Imperial Congress is living it up, courtesy of
your hard-earned tax dollars.

And in two especially shocking NEW TIMES
cover stories, we learned that aerosol cans and
our own drinking water may wipe us out before
the neutron bomb ever gets off the drawing
board.

News of the world, news of the nation, sports,
the arts, politics, lifestyles. From backstage
scoops to front page leaks, NEW TIMES
consistently gets behind major stories ahead of
other major publications.

Send in the attached card to take advantage
of our special introductory offers...both at only
half the regular $1.00 newsstand rate. That’s 19
issues for $9.50 or 26 issues (one full year) for
just $13.00. We guarantee you the right to renew
your subscription at half the prevailing news-
stand price—forever.

NewTimes

For immediate service
call: 800-247-2160
In Iowa call: 1-800-362-2860
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viCilaer MCNeny

he use of crossover networks is based on the idea

that two loudspeaker drivers must be better than

one. Although a great number of listeners achieve

“acceptable” sound using only one loudspeaker
driver, the advantages of sharing the spectrum between two
or more specialized drivers seem obvious. The response
should be flatter, since each loudspeaker is required to per-
form well over a comparatively limited range, and the cross-
modulation distortion should be lower, whether it is caused
by Doppler effect or simple amplitude limitation. Yet, the
more one goes into the problems of multiple speakers and the
networks crossing over the signals between them, the more
remarkable it seems that they so often produce worthwhile
results, using the rough design methods most generally ap-
plied.

We propose below to approach the general problem of
crossover networks from first principles, questioning the com-
fortable assumptions that are usually, and often unjustifiably
made, hoping to reach a better understanding of the prob-
lems and through it, a more reliable method of design.

We will discuss the problem in its simplest form, crossing
over between two loudspeakers, as in Fig. 1 (a). Three-way,
four-, or five-way systems are best handled as trees which
divide into only two limbs at any one time. Thus, the fourway
system of Fig. 1 (b) divides, initially, into two paths for high
frequencies and low frequencies. Then the high region is split
once again into the mid highs and the upper highs, while the
lows divide into the bottom lows and the mid lows. Thus, the
problem is split into designing three separate two-way cross-
over networks.

Although we are discussing crossovers in general, | must
here and now declare my preference in favor of passive
crossover networks. The purpose of crossovers, either active
or passive, is to shape the spectra of the signals to the two
outputs or speaker drivers, and the same shaping responses
will often be used with active and passive crossovers.

The active crossover has the advantage in that it can be
changed with comparative ease. This is most useful when dif-
ferent driver systems must be handled, and particularly in ex-
perimental work. Besides, the same advantages of handling
different parts of the spectrum in different devices apply to
amplifiers, as well as to loudspeaker drivers, though with less
force. Nevertheless, a high-quality amplifier is expensive, and
with the cost nearly doubled for stereo and doubled again for
quadraphonic, this makes one hesitant about doubling it yet
again for bi-amping, even though I know that some will not
agree with this. Perhaps, one day ! will be satisfied that a bi-
amp pair using a common power supply can be made at a
price similar to a single amplifier with equal ease. Then | may
retract, but in the meantime. . . .

ven when a passive crossover uses large capacitors

and inductors with large quantities of copper, it will

always be lighter and less expensive than a second

high-quality amplifier, and unless one is careless

with the inductor core material, its linearity is beyond ques-

tion. Besides, it is easily mounted out of sight in the
loudspeaker cabinet.

With that opinion declared, we will now concentrate on

the Butterworth-type responses invariably used in almost all
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passive crossover networks. Even so, Butterworth responses
are the most widely used in active crossovers also, though by
no means the only ones possible.

The response of a filter or any device in fact whose
response varies with frequency, such as an amplifier, can be
described by the ratio of its output voltage to its input
voltage, in terms of a polynominal in w, the angular fre-
quency, i.e. 2« f,

bo )

Cour

€; 2
" b0+b|<i)+b2 <_)2++bn<_s‘)n
@o Wo Wo

Any reader who feels threatened at this stage by such a
long algebraic expression is begged for a little patience. If
such algebra seems quite impenetrable, remember that there
are many to whom Indian music, Haydn, Britten, or Prokofiev
are equally unapproachable, and many more to whom they
are a joy.

he above equation is at its most formidable because

we have made it as general as possible. In fact, the b

coefficients are simply numbers and they determine

the shape of the frequency response. We vary the
shape of the frequency response by varying the b coeffi-
cients.

Again, b, is often unity; if it is not we can divide through
numerator and denominator to make it so. We then have a
new set of b coefficients (b,/b,), (by/b,), etc. The parameter w,
is the angular form of the characteristic frequency f, such
that

w, = 27ty (2)

and it sets the position of the response in the frequency spec-
trum. For many purposes we would prefer the last term of the
denominator in the form (s/w,, )", particularly when b, is unity,
so we could rewrite the expression again in terms of a new
characteristic frequency with

( 1 )n b, b, /1,

— = or (—) 3)
“oi (wo)" by \wg

and readjust the other terms accordingly. This apparently
trivial arithmetic manipulation can be a great help in getting
the polynomial into a recognizeable shape, and recognition
of response shapes from the pattern of coefficients comes
fairly readily once one is familiar with some of the basic
polynomials.

Such manipulation is quite straightforward. Not long ago it
was also very tedious, time consuming, and subject to human
error, but nowadays it has become magically simple with the
advent of electronic calculators, particularly the program-
mable ones. With s in the denominator, the expression is in
the operational form that can be manipulated using the
Laplace transform to give the transient response, the shape of
the output waveform to any given input waveform. This is
especially useful to engineers working in television or radar.
But in audio, where we are mainly interested in amplitude

AmericanRadioHistornv.Com
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Fig. 1Ta— Dividing networks for a two-way system.
and phase response, we write jw for each s and equation 1
takes the form:
bo
Cin - LW jw jw @
by + b, (J—>+b2 (——)2 +...+ b, (—)"
Wo Wo Wo

First because the expression (wf/w,) appears so often and is a
ratio, a pure number that is called normalized frequency, we
allot it a symbol of its own

o
=]
<
-

(wiwe) = a (5)

This makes things easier for the reader once he is used to it.
It is also a boon for long suffering typists and typesetters!
[Editor’s Note: And editiors and proofreaders!]

Now, j is the mathematical abstraction V—1. It was used by
Steinmetz in a.c. theory to define quadrature or “imaginary”
components, though thejr contribution is just as palpable as
the in-phase, so-called ““real” components. Then substituting
in equation 5 and using the properties of j that j2is —1, j®is
—j, j*is +1, and j* is +j, and so on, and finally grouping
“real”” and “unreal” components, we can easily derive an ex-
pression for the phase angle 8 between input and output:

b;a — b;a® + ba’ — ...
bo—bzaz+b4a4—...

tan§ =

©®

and also the amplitude response in terms of the modulus
squared:

Cout | 2 — Co (7)
€in Co + cia? + cat + ...¢,a™

where ¢, is obviously b%; ¢, is seen to be bz1 — 2byb,, c,is b,?
—2b,b; + 2byb, and so on, withc, equal to bzn.

Fig. 2— The Butterworth
responses for the first,
second, and third order.

Fig. 1b—Dividing networks for a four-way system.

Taking stock, we now have an expression for the amplitude
vs. frequency response. This contains only even powers of a
which we nominated in equation 5 as the frequency f
“normalized” to a characteristic frequency f, i.e. a pure
number. The expression also contains the coefficients ¢, ¢,
... ¢, which again are pure numbers.

The highest power of s, and thus of a?, is n which is the
“order” of the filter and also is the minimum number of
reactances needed to make a filter in practice. Thus, one
cannot build a third-order filter with fewer than three
reactors, either two inductors and one capacitor or two
capacitors and one inductor, or in the case of an active filter,
three capacitors, along with suitable resistors.

The reader may have noticed that the response in equation
1 is unity at a low frequency when a is very small. It could
denote either a passive or an active filter. Again, the response
becomes smaller and smaller as a increases, obviously a low-
pass filter.

For a high-pass filter, (s/wy) in equation 1 is replaced by
(wefs). Then in equation 2, (jw/w,) would become (w/jw), and
when equations 4 and 5 are applied to a high-pass filter, a
becomes (1/a) in every term.

We have by now established the form of the amplitude
response consisting of a single number numerator with a
denominator that is an algebraic expression, a polynomial in
powers of a? A response can, of course, have polynomials in
both the numerator and the denominator, and these are
sometimes used in active crossovers, but we again limit our
field of inquiry by ignoring such responses, for the moment at
least.

In 1930, Butterworth (1) realized that if all coefficients in
equation 7 are properly chosen, then the resulting amplitude
response, now associated with his name,

2 1
= ®

1+ a®

I Cout
I €in

has some rather special properties. First and most important,

Fig. 3—Chebychev
responses of
the third order.
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itis “maximally flat.” In other words, the response in the pass
band stays flatter longer than any other smooth, monotonic
response of order n before it finally starts to attenuate. The
squared modulus of the response passes through %, i.e. is
3dB down, at f, and falls after that at a rate which tends more
rapidly than any other to the utlimate, asymptotic, slope of
6n dB per octave, or if you prefer, 20n dB per decade.

While the Butterworth (maximally flat amplitude) response
is the sharpest monotonic response of order n, it does not
afford the fastest cut off around the transition frequency or
the steepest slope in the region just beyond. Filters based on
polynomials first described by Chebychev, or Tschebyscheff,
or other spellings depending on how you prefer to trans-
literate Russian cyrillic script, produce a response which
ripples at first, extends further out, and then attenuates more
rapidly before finally taking up the same ultimate slope. The
denominators include expressions which go to zero at some
frequencies making the response ripple back to its d.c. value.

The manner in which the use of a Chebychev filter
produces ripple, plus a widening of bandwidth plus a more
rapid initial slope, is shown schematically in Fig. 2. But again
Cheybchev filters are not used in crossover networks and we
leave them too by the wayside. Interested readers are
referred to ref. 2. The important point is that Butterworth-
shaped filters do not cut off as sharply as some other filter
shapes of the same order, Chebychev filters, or even better
Cauer filters, using elliptical functions. But they have the
fastest cut-off of any monotonic, i.e. smooth, curve of that
order.

However, the Butterworth filter has another advantage.
Suppose we divide the spectrum into two parts using a pair of
Butterworth filters, one high pass and one low pass, but both
with the same cut-off frequency, f,. Then we can write the
two responses, again using a as the normalized frequency, the
ratio between f and f,, as

|eou!/ein|2]°wpass =1/[1 + a*] ©)
€out/€in [ highpass = 171+ (1722)] (10)

=a® /[l =a?]
Then summing the output powers from the two filters

2 =
/ein | highpass 1

11

{eoul

2
|eout/ein | low pass

Fig. 4a— Responses of a Butterworth
pair of filters with conventional
scales — logarithmic in amplitude
and frequency.

Fig. 4b —Responses of a Butterworth
pair of filters with a linear scale

(i.e. amplitude squared) and
logarithmic for frequency.

Thus, a properly designed pair of Butterworth filters can
divide the power from the amplifier into two bands without
loss and also present to the amplifier a constant load im-
pedance across the whole band. This can be seen graphically
in Fig. 4. The familiar view (a) has both scales, for amplitude
and frequency, plotted logarithmically. This shows well how
each filter goes rapidly from the pass-band with flat response,
to the stop band where the attenuation soon reaches a cons-
tantrate of increase of 6n dB per octave.

But with the same curves plotted in (b) on linear scales of
power (i.e. of amplitude squared into a constant resistance), it
is easier to see how the two power spectra are complemen-
tary and add to a constant sum at all frequencies.

This use of the whole power from the amplifier and the
constancy of load impedance presented to the amplifier out-
put makes the Butterworth filter ideal for crossover networks
in general, especially passive ones. Again, the Butterworth
shape is not the only one possible for a crossover network ab-
sorbing constant power. The Cauer or elliptical function filter
allows a much more rapid transition from the pass band to
the stop band, with a null response (given ideal components)
not far into the stop band. However, it needs more reactive
components. Thus, realistically, one must compare a Cauer
filter with a Butterworth filter containing an equal number of
reactances, capacitors and inductors.

Then, in general terms, with filters of the orders likely to be
used, or afforded in loudspeaker systems, both Cauer and
Butterworth filters give similar attenuations in the region of
the following maximum, e g. f, for the low-pass filter in Fig. 1
(c) and f, for the high-pass filter. The attenuations of the
Cauer filters are greater nearer the crossover, hence they are
more tolerant of drivers with dubious response a little out of
band. But, beyond f, (or f,) their attenuation is not so great,
hence they are less effective, for example, in keeping down
the excursions of the tweeter with lower frequency signals.
Besides their phase disturbance is greater. Thus, while one
hesitates to rule out Cauer networks altogether, they seem to
confer little advantage and have not been used, to my
knowledge, in the past.

Butterworth-type crossover networks are shown in Fig. 5 in
a form suitable for design. Cauer-type networks are shown in
Fig. 6 for a comparison. Networks of orders up to three, as in
Fig. 5, are likely to be most useful. However, fifth-order net-
works have been described (3) and are used by at least one
manufacturer.

Fig. 4c—Responses of a pair of
Cauer filters for comparison
with linear scales for power and
logarithmic for frequency.
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Amplitude Response of Summed Signal

We have seen that the sum of the powers out of a pair of
Butterworth filters with the same cut-off frequency is cons-
tant. But it does not follow from this that the sum of their
amplitudes, which depends on phase relationships as well, is
constant also. When two signals of equal amplitude are add-
ed together, the amplitude of their sum will be twice, e.g. 6
dB higher, if they are in phase, only 3 dB higher if they are 90°
apart, and will be zero, a null, if they are 180° apart.

So let us see what happens when we add the outputs of two
Butterworth filters, high pass plus low pass. Consider first the
very simplest filter order pair in which

(€out/€in)1ow pass — 1/(1 + sT) (12)

(eoul/ein)high pass — ST/(I + ST) (13)

Fig. 5— Butterworth-type dividing networks. First
order (a) parallel, (b) series; second order (c) parallel,
(d) series, and third order (e) parallel, and (f) series.
Component values are normalized for R, = | ohm
andw, = 1 radian/second. For actual component
values, multiply inductances by R, jw, for Henries
and capacitances by 1/w R, for Farads. Thus, when f,
is 1 kHz (hence 1/w, is 160 micro-seconds) and R, is 8
ohms, multiply inductances by 1280 yH and
capacitances by 20 uF.

then the sumis

[eom ] 1 sT 1 +sT
= + =
e 1™ 1+sT  1+sT 1 +sT

=1 (14)

In other words, the response of the summed signal is com-
pletely flat across the whole band. Unfortunately, this is the
only case in which the response is completely flat. Now con-
sider what happens when we subtract two first order
responses, i.e. we add them out of phase by reversing the con-
nections to one driver. Then

[eou,] B 1 sT 1T s
€pn Jsum 1 +SsT  1+sT 1 +5sT 13
Thisis an all-pass response, i.e. its amplitude response

e 1+ %

Zout — LT)Z =1 (16)

e lum 1+ (@T)

is still quite flat, but now the phase angle between its output
and its input

B =2arctanw T (17)

swings from zero at low frequencies to 180° at high frequen-
cies. This can be considered alternatively as a time delay

T group =dB/dw=2T/(1 +w?T?) (18)

which varies from 2T (T being equal to 1/(2f,), e.g. 160 uS
when f, is 1 kHz) at low frequencies to zero at high frequen-
cies. This involves us of course in the whole vexed question of
time delay. Is it important? It has been pointed out before
that a delay differential obviously does matter if it is large
enough, if the highs arrive today and the lows arrive tomor-
row. What then is the smallest delay difference than can be
perceived? Is 320 uS, the time sound takes to travel 10 cm in
air, important? Or half that? Or twice that? Again, if the delay
is constant across the whole audio band and only reduces
outside it, e.g. above 20 kHz, it obviously will not be heard.
But what when the center of the phase change moves down
towards 10 kHz, or 5 kHz, or 2 kHz?

Tests undertaken by authorities as diverse as the Bell
Telephone Laboratories many years ago, and more recently
the German Post Office and Prof. Ashley seem to indicate
that a delay variation of several milliseconds across the band
cannot be heard in a monophonic signal. In stereo, on the
other hand, delay differences of less than a millisecond be-
tween the two channels are quite significant because they
move the position of the sound image.

But while delay differences of several milliseconds are
most likely unimportant in an audio signal fed to a speaker
system, they are important if they occur between two drivers
in a two-way system over the frequency range of the
crossover.

In this region, the two sound sources act together as a col-
umn which is comparatively directional, and any delay dif-
ference between them can easily swing the axis of the column
response away from the listener. So, referring back to equa-
tions 14 and 15, we can say that while a pair of first-order
crossover networks will produce a flat response across the
band, it is only when the two drivers are connected in-phase
that their combined response will be truly flat. When the
drivers are connected out of phase, the amplitude response
will be flat, but the overall signal will suffer more delay at the
low frequency end of the band, 320 uS for a 1-kHz crossover
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Fig. 6 —
A Cauer-type
dividing network.

and in inverse proportion for other crossover frequences. The
delay drops to half at the crossover frequency itself and zero
at very high frequencies. Such a difference between the two
connections is almost certainly inaudible. But one must
remember that this is true only on the assumption that the
two transducers are ideal. This is particularly hard to achieve
with a first-order crossover because:

a) The amplitude and phase response of both drivers must
be flat over a wide frequency range either side of the
crossover frequency or the overall response will be affected.
Thus, if the responses of the two drivers had a 90° phase dif-
ference at the crossover frequency before the crossover net-
work was connected, the overall result using the crossover
network would be a 6 dB peak or a very deep notch depen-
ding on whether the phase shift was +90°. Even four octaves,
i.e. 16 times, away from the crossover frequency, e.g. with a 1-
kHz crossover frequency, at 62.5 Hz or 16 kHz a phase dif-
ference of 90° between the two driver responses would pro-
duce an amplitude disturbance of £0.5dB in the sum signal.

b) The woofer and tweeter should be physically close
together, and the line joining their voice coils should be at
right angles to the line between them and the listener, other-
wise the column that they form at frequencies around the
crossover may not “illuminate” the listener.

Of course, a steeper crossover slope reduces the out-of-
band performance of the drivers. If we apply the summed
signal test to a second-order filter (or any other even-order
filter), we will find that there is no way to connect the drivers
for flat response. However, third-order filters can provide flat
response with some delay error, but in this case we find
(again, assuming ideal drivers) that we should reverse the
polarity of one of the drivers. (3)

Thus, we see that loudspeaker crossover networks should
usually consist of complementary pairs of high-pass and low-
pass Butterworth filters of the odd-order. The first-order
response is the only one in which an ideal total response is
achieveable. The third-order response seems necessary when
excursion of the upper driver limits power handling because
of distortion or damage.
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“In our simulated live-vs-recorded listening test, the D-6 (with
controls in the up position) was 100 per cent perfect at any
point In our listening rooml The D-6 Is the only speaker In our
experience to achleve this''. . “After listening to the D-6 for a

i

while, the colorations heard from many other speakers stand
out like the proverbial sore thumb?’

— Hirsch-Houck Laboratorles in Stereo Review —

A tough act to follow, but we did it.

If you think It's difficult to improve upon the D-6.
you're right. So, we simply made It bigger.

The Design Acoustics D-8 loudspeaker, with its
additional driver compiement produces greater sound
pressure levels with less amptifier power. while main-
taining the same high degree of accuracy that won the
D-6 a rave review from Stereo Review’s Jullan Hirsch,
it also happens to look elegant while doing all this.

Whichever one sults your needs, you'll own one of
the finest loudspeakers available. And that Is the tall
and the short of It.

For additional Information, send this coupon
to the address below.

- Name s

Address : :

oy
/7~ \

_)

Zip

design
acoustics

Design Acoustics, Inc., Dept. A-8-8, 2426 Amsler St., Torrance, CA 90505.
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“at their price, they are simply a steal!”

T4e AUDIO ADVISOR

AUDIOGR AM

VOLUME 1,

NUMBER 7

This is the full text of the review of the Polk 10's
which appeared in the AUDIOGRAM, a discern-
ing and independent audiophile journal which is |
entirely supported by its readers and accepts
no manufacturers’ advertisements. Subscrip-
tions are available for $15.00 per year.

POLK MODEL 10 LOUDSPEAKER

POLK AUDIO
1208 South Carey Street
Baltimore, MD 21230

When we heard the Polk gpeakers at Summer CES we
knew we had to test them. We were so impressed that we
could not believe the prices. But first let us say that there are
a few factors that might make us prejudiced in their favor.
The Polk people use the Spendor as a reference. They like the
sound of ARC tubes. They are the East coast distributors of
the Formula 4 tone arm. We, at AUDIOGRKAM, share so many
likes with the folks at Polk that it is hard for us not to like
their speakers. And the company is a local one that has
made good — the pride of Baltimore and Washington.

Nonetheless, the sound coming forth from the Model 10
“monitors” is something really special. It i8 a sound that is
open, well defined and very low in coloration. One does not
generally expect such low coloration in a modestly priced
box speaker, and certainly not anything like the definition
exhibited by these speakers. How does Polk do it? We think it
is mostly execution. They hear very well and they care.

The Model 10 uses a l-inch soft dome tweseter, two 6 1/2-
inch plasticized midrange drivers and one 10-inch sub-bass
radiator (which is really a passive radiator). Polk calls the
crossover between the bass and midrange drivers “fluid-
coupling”. It occurs at 60 Hz and provides fourth order But-
terworth loading for the energizing cones.

We auditioned the speaker on the optional stand which
Polk sells. The stand, or one like it, is highly recommended. It
tilts the front of the speaker slightly back from the listener,
providing better phasing between drivers and reducing unde-
sirable floor-coupled resonant effects. We would say that the
sound of most bookshelf speakers currently placed on the
floor would certainly be improved by such a stand.

Inasmuch as Polk had indicated that they use the Spen-
dor as a reference and inasmuch as we had one on hand, we

compared the Model 10 to this speaker. In fact, we have com-
pared many speakers to the Spendor and most of them have
gounded extremely colored by comparison. (The only speaker
systems that have been able to make the Spendor sound col-
ored have been a well-tuned Fulton J and the Rogers LS3/
B5A’s.) Although the Spendor did manage to make the Model
10 sound a trifle nasal, we were amazed at the similarity of
sound — and that’s good.!

But the Spendors cost upwards from $700 a pair (if one
can find them), will not handle much power and cannot re-
produce the bass of the Polks. It really isn't fair to compare
the Model 10 to a reference monitor. It should be compared
with other modestly priced speakers. However such a com-
parison is no fairer than the Spendor comparison. Other
$200 speakers simply do not come close to the standards set
by the Model 10. In fact the Polks compare very favorably
with the Magnepan and Dahlquist D@ 10’s. Bass response of
the Model 10 surpasses that of the D@ 10. Definition is al-
most on the par with the Magnepan (stereo imaging is bet-
ter). Driver blending is excellent, the midrange is open and
exceptionally clear, and there is much less hint of boxiness
than that which is found in most box speakers.

If we had to fault the Model 10’s, we would say that they
are slightly bright and just a little fat in the low end. How-
ever, they are extremsely neutral throughout most of their
range. Only in comparison with some of the world's best
speaker gystems do they sound the least bit colored. They are
a high definition speaker system deserving the very best as-
soclated electronics. And at their price, they are simply a
steal.

AUDIOGRAM is published by The Audio Advisor
Box 27406 St. Louis, Missouri 83141

THE POLK AUDIO MONITOR SERIES

Polk Audio Monitor Series loudspeakers, priced
from less than $100 each, are available at the finest
audio salons. Write us to find out your nearest dealer.

12305 South Carey Street
Baltimore, MD 21230
Dept. A7

NEW STATE OF THE ART COMPONENTS FROM POLK AUDIO SPECIAL PRODUCTS
SOUND CABLE, THE FIRST TRUE HIGH DEFINITION SPEAKER WIRE
THE MAYWARE FORMULA FOUR MK Ill, THE BEST SOUNDING UNIVERSAL TONEARM
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Den Schofield

LN S/ ET

*W.).). Hoge

Two years ago the kindly editor talked me into writing a
construction article about a subwoofer (1). Because a system
with 1-per cent efficiency and a low-frequency cutoff of 20
Hz must be rather large (600 liters or about 21 ft.?), | didn’t
expect too much reaction from the gentle readers. Boy, was |
wrong! To date, I've gotten hundreds of letters and hundreds
of phone calls about how to subwoof. So, at the end of this ar-
ticle I’ll present a list of corrections and updated information
to the original article. Also, an improved electronic crossover
(with foil patterns for a set of PC boards) will be given. Mean-
while, I’ll try to answer some of the most common questions
provoked by the original article.

*Kustom Electronics, Inc.
Chanute, Kans. 66720

AUDIO e August 1978

Several folks have written to ask if there isn’t some way to
miniaturize the subwoofer. (ne letter from Gernrany put it
this way: “‘After | explained to my wife what 21 cubic feet
meant, she explained to me what divorce meant.” The answer
to this question is “No, not if we wish to have koth a low
cutoff frequency and low distortion.” Remember, cabinet
volume, Vy;, is probably the cingle most important specifica-
tion of a loudspeaker system. To put this in mazhematical
terms

o = k,f3Vy a
where 7, is the system reference efficiency, f, is the system
low frequency cutoff (—3 dB), and k,is the fudge factor

based on the type of system. In the real world, efficiency and
distortion are inversely related in well-designed systems.
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a living, you can call up one of the companies that builds
loudspeaker drivers for original equipment manufacturers,
give them a set of specifications, and have a driver developed
for your particular application. Any of these companies will
be happy to give you samples—if they think they have a
chance to sell you several thousand more. If you are a hob-
byist, you are stuck with using a readily available driver.
Given a few bits of information about a driver, you can tell if
it’s useful for your proposed application. Since quite a few
gentle readers have written in to ask me if | could design
them a box to use a Brand X Model Y driver (yes, | can; | do it
for a living and expect to get PAID for it), | will describe one
method | use for vented-box woofer design. It was originally
developed by Keele (2) and represents an approximation of
the charts given by Small (3, 4) for systems with an enclosure
loss factor of Q =7 In order to use this method, we must
have the following information about the driver: f;, the driver
resonance frequency; Qrs, the total Q of the driver, and Vs,
the compliance equivalent volume of the driver. | won't at-
tempt to define these terms in this article, but references 1,3,
and 4 can provide background information. Armed with these
data and the design flow chart in Fig. 2, we can check to see if
adriverisuseful. Let’s try a couple of worked examples . . ..

Suppose we want a system which is useful down to around
40 Hz and reasonably small, say, around 100-liters net vol-
ume. The two drivers available to us are a 38-cm unit de-
signed for use in horns and a 25-cm (10-in.) high-compliance
unit designed for closed-box systems. The parameters of the
larger unit are f;=18 Hz, Q;s=0.17, and V,s=1300 liters.
Plugging this data into the flow chart, we find that

Vg = (15) X (1300) x (0.17) 2% (4
= 120 liters (5

which is reasonably close to our goal. This is the enclosure
volume which will come close to giving maximally-flat
response. Continuing along, we find that

Mfgr. Model Adv. Dia (in)
KEF B110 5

CTS 6W10C 6

KEF B200 8
Magnavox

(Australia) 8-30 8

CTS 10W18C 10
Eminence EMA40 10

CTS 12W32C 12

JBL 2125 12

CTS 15W54C 15
Eminence EM-15-RR 15

JBL LE-15A 15
Hartley CN2262-D 18
Altec 604-E 15 coax
RCA LC1A 15 coax

tolerances.

TABLE | Typical Driver Parameters.

f,(Hz) Qs Vas (liter) 7, (%)
3 0.39 27 0.18
54 0.32 25 0.97
24 0.62 110 0.1
54 0.41 3N 0.86
22 0.30 230 0.75
30 0.64 110 0.33
21 0.25 470 1.2
63 0.53 110 30
18 0.7 1300 29
20 0.60 750 0.68
17 0.24 1200 1.9
37 1.2 320 0.77
29 0.27 500 32
34 0.40 300 20

Note: The two coaxial loudspeakers have leaks around the treble drivers. This
increases the effective enclosure losses and lowers the Q, to about 3. The method
outlined in this article will not yield good results with these drivers. Try using the
Qi =3 design chart given by Small {(4). The Qq5 of the 18-in. driver is too high for
use in most vented-box alignments. Try a very large closed-box design.

These parameters are typical values as measured by Prof. ]. Robert Ashley of
the University of Colorado. Individual drivers vary according to manufacturing

AmericanRadioHistorv Com
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Fig. 9 — Foil patterns for the low- and high-pass filters.
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+15
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_(0.26)(18)

fy S
(0.17) %4 (®

=56Hz (7
which is too high. To lower the f,, we would have to increase
Vg. Thus, we must discard this driver.

Now let’s try the 25-cm driver. Its parameters are f, =

22Hz, Qs = 0.30, and Vs = 230 liters. Running this through
our Texas-Packard calculator gives us

Vg = (15) x (230) X (0.30)*¥ (8

= 110 liters (9
(0.26)(22)

= 030 (10

=31Hz (1

Thus f, is lower than we desire. Let’s try a smaller box. For a
60-liter enclosure

f, = (22) x (230/60)'" (12

=43Hz, (13

AUDIO » August 1978

which is close to what we were looking for.
To find the frequency to which we tune the enclosure’s
Helmholtz resonance, we continue with

fs = (22)(230/60)°% 3 (14

=34Hz (15

Since we are not using the 110-liter box, which approx-
imates maximally-flat response, we will have either a peak or
sag in the frequency response. To determine the amount, we
use

R = 20 log,, [(2.6) (0.30) (230/60)°3] (16
= +1.9dB 17
If this amount of peaking is tolerable, then we can use this

driver. We can reduce the peaking and lower the f, by using a
larger enclosure.

Our next step is to calculate the dimensions of the vent re-
quired to resonate the enclosure at 34 Hz. Figure 3 shows two
forms which a vent may take. The first is a simple hole in the
front panel of the enclosure; the second is a pipe or tube. To
calculate the required area of the first type of vent we use the
formula:

AmericanRadioHiston-Com
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Fig. 10— Component locations on the filters. Note that parts are inserted on the side OPPOSITE from the foil pattern.

d, =1.80X1073fiVg +(3.25X 10 "°f4 V3 a8
+4.23x 107 3f3 Vg )"

Where dy, is the diameter of the vent in cm, |, is the thickness
of the front panel in ¢m, and Vj is the enclosure volume in
liters. For our 60-liter enclosure with a 1.9-cm (0.75 in.) thick
front panel, we would have a 3.9-cm (1.5-in.) hole for an
enclosure resonance of 34 Hz. High power output at low fre-
quencies might cause a vent of such small diameter to whis-
tle. This happens when the particle velocity in the vent
becomes so great that the air flow is turbulent. We can solve
this problem by making the vent larger in diameter, but sim-
ply increasing the vent diameter will mistune the enclosure. If
we increase the diameter of the vent, we must also increase
its length. Thus, we have the second type of vent. We may

find the required length with
2.36 X1074d?
vE— Y _0.740d, (19

A vent 7.6 cm (3.0 in)) in diameter is probably adequately
large for a 60-liter enclosure tuned to 34 Hz. In this case the
required tube is 19.7 ¢cm (7.75 in)) long. A vent of larger
diameter would require a longer tube.

To use the driver in the proposed 60-liter system, all we
now need to do is select a set of dimensions which will give us
the appropriate net volume and allow the driver and vent to
mechanically fit into the system.

Of course, in order to use this method, the designer must
know the required driver parameters. Any manufacturer
should be able to provide you with this data. If you can’t get
it that way, you will have to measure it yourself. Ashley and
Swan (5) and Hoge (6) describe methods for making these
measurements. (Author’s Note: My AES pre-print is available
from the Audio Engineering Society, 60 East 42nd Street, New
York, N.Y.10017. It costs $2.00.)

Another question asked by many of the gentle readers con-
cerned the design of a passive crossover for the subwoofer.
Neville Thiele has eloquently covered crossover design in
another article in this issue, so there is little need for me to
comment on this subject, except to say that | feel 18- dBjoc-
tave crossovers should be used with subwoofers and that |
agree with Ashley (7) that in high-power systems such
crossovers are better realized with active crossovers.

The original crossover schematic published with the article
contained two errors. First, the 0.01-uF capacitors should be
0.1 uF. Second, the 0.33 uF capacitors should be 0.033 uF. |
built my original crossover on perforated board using push-in

AUDIO e August 1978
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"As beautiful
to behold

as to hear.”

High Fidelity, April 1978

Like other manufacturers, we
feel we know our products
better than anyone. Yet given the
opportunity, we prefer to let inde-
pendent test labs and technical
editors describe our products
to the consumer. The following
excerpts from reports on the
Luxman R-1120 tuner/amplifier
will tell you why.

First from High Fidelity:

“There is an effortless quality
to the sound that just radiates
class...the appearance of the
product and its thoughtful constel-
lation of features reinforce this im-

pression. Here is a receiver—sorry,

atuner-amplifier—that the dis-
cerning listener will surely enjoy.
‘...the FM tuner is impressive,

to say the least. Stereo quieting
is pushed to 60 dB by only 4572
dBfof input, which promises
enjoyable listening in all but the
deepest fringe areas.”

And here's what Consumer
Guide says about the R-1120's
power amplifier: *. .. very conser-
vatively rated. At mid frequencies
...produced 137 watts. Even at
20 Hz and 20 kHz (it) pumped out
130 watts before reaching its
rated harmonic distortion figure.”

(Please note that the R-1120 is
rated at "only” 120 watts per
channel, 20-20,000 Hz, 8 ohms,
with no more than 0.03 percent
total harmonic distortion.)

Now for some words of our
own. Glance at the photo and

|

i

| |
Luxman R-1120 tuner/amplifier

you'll see a feature unique to LUX
tuner/amplifiers: an array of LED
peak-power indicators—six per
channel. They'll make sure you
don't drive the amplifier into
clipping and overload.

Also: negative feedback tone
controls, switchable turnover
frequencies, electrostatic speak-
er connections, tape-to-tape
dubbing and optional Dolby.®

Although LUX is known primar-
ily for separate amplifiers and
tuners, you can now appreciate
why our new tuner/amplifiers
have led many music lovers to
simply upgrade their receivers.

A visit to one of the very select
LUX dealers will help you decide
what your next step up should be.

LUX Audio of America, [.td.

160 Dupont Street, Plainview, New York 11803 » In Canada: White Electronics Development Corp., Ontario
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Table Il — Filter Values

Low-Pass Filter
f(Hz) CAnF)  CynF)  CcnF)  Ry= Rg=R,
(kilohm)
100 390 150 22 14.3
250 390 150 22 5.76
300 390 150 22 4.87
400 390 150 22 3.65
500 390 150 22 2.87
2500 39 15 2.2 5.76
3000 39 15 2.2 487
3500 39 15 2.2 412
4000 39 15 2.2 3.65
5000 39 15 22 2.87

High-Pass Filter

f(Hz) R, Rg R¢ C\=Cg
(kilohm) (kilohm) (kilohm) = C¢(nF)
100 221 294 115 390
250 23.2 3.01 1.21 150
300 243 316 1.24 120
400 221 294 115 100
500 23.2 3.01 1.21 75
2500 23.2 3.01 1.21 15
3000 243 316 1.24 12
3500 243 316 1.24 10
4000 221 294 1.15 10
5000 23.2 3.01 1.21 7.5

terminals and had no problem with it. However, some folks
did. They got oscillators instead of filters. Oscillations in the
filter can usually be solved by installing a 1000-ohm resistor
in series with the base of the first transistor in each of the
Darlington pairs. If the power supply oscillates, try installing
a 47-ohm resistor in series with the base of the regulator tran-
sistor. In the past two years | have worked up a better set of
crossover filters. Each filter section is on a separate card. This
allows some versatility in their use. For example, | own a
preamp with a center-channel (mono) output. By connecting
the filters as shown in Fig. 4, | save having to use a second
low-pass filter as in Fig. 5. These newer circuits are really the
same filter type as the older one but with improvements.
Complementary devices are used in the emitter-follower
amplifiers. This tends to reduce distortion. Also, the tran-
sistors used are quieter and allow for higher output voltage
and current swings. The new filters have input impedances of

over 200 kilohms and will drive a 10-kilohm load. To answer
another specific question: Both the old and new crossovers
will work very well with the amplifier circuit published in
Audio by Leach (8,9). Both the old and new crossovers are low
distortion devices. On the new unit the distortion is typically
below the residual reading on most distortion analyzers. Us-
ing the DIM 30 (10) test for transient intermodulation distor-
tion, no distortion products were visible on the analyzer
above the 0.01 per cent level.

When building the new crossover, use 1-per cent metal-film
resistors in the tuning network and in the bias networks of the
amplifier stages. This will improve the stability of the unit.
Otherwise, 10-per cent composition resistors may be used.
The capacitors in the tuning network should be 5-per cent (or
better) polycarbonate or polystyrene. Parts values for thé tun-
ing network for several different frequencies are given in
Table Il. Because the physical dimensions of the capacitors

Like.

Mo Like. ost Like.

The Model 301. A true bookshelf
speaker that fills an entire library with
music. lts size is small, its sound is big.
Like all Bose speakers, the Model 301
directs sound off your walls for an open,
spacious sound. The Direct Energy Con-
trol shapes the sound to suit your music,
and your room. You get large, life-like
sound you don't expect from a speaker of
its size and price.

For sound that's even more like live, try
the Model 501. A floor-standing speaker
that delivers wail-shaking bass through a
10-inch, high-performance woofer. Each
speaker is “asymmetrical”” The left
speaker works with the right to create full,
rich, balanced stereo. Throughout your
entire room. And you can use the Direct
Energy Control to shape the sound to fit
your room.

AmericanRadioHistorv. Com

Still closer to the sound of live is the
high-performance Model 601. Six drivers
in each enclosure are precisely positioned
to fill the room with clean, accurate music.
This configuration produces the excep-
tional spatial realism of the Model 601.
A Symmetry Control lets you adjust the
spatial characteristics to fit your living
room. The Model 601 delivers life-like
sound better than any other speaker.
Except one.




required vary, some of the installation points for tuning
capacitors on the circuit boards have two sets of solder holes.
For best results use the transistors specified; however, if the
MPSA18 is not available, the 2N5210 can be used to replace it
with some degradation in performance.

The filters require a = 15 V power supply. Each board
draws slightly less than 25 mA. No power supply details are
given here —1'm not sure how many circuit boards any given
home project might use. The National Semiconductor Audio
Handbook (11) contains a good section on power supplies. |
recommend that it be consulted. Also, read the comments on
ground loops and how to avoid them.

Finally, some comments on drivers for the subwoofer. The
correct driver for the 20-Hz version is the CTS 15W38C. For a
while this driver was out of production, but it is now being
produced again by CTS of Brownsville, Inc., in Brownsville,
Texas. The driver for the 12-Hz version is no longer in produc-
tion. This is no great loss. There is no musical reason to build
such a subwoofer anyway as 20 Hz is low enough

(Editor’'s Note: Mr. Hoge is ordinarily quite free with
helpful advice, but understandably tends to be annoyed by
having to pay postage when gentle readers forget to send him
self-addressed, stamped envelopes with their questions.
Specific information on complete kits or the PC boards for
the crossover filters is available from W.J.]. Hoge, P.O. Box
127, Chanute, Kansas 66720.) A
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Parts List — Author’s Crossover

Resistors

R1, 6 499 kilohms, 1%, RN60D

R2, 7 562kilohms, 1%, RN60D

R3, 8 1kilohm, AW, 10%, composition

R4, 9 10kilohms, AW, 10%, composition

R5,10 1.5kilohms, AW, 10%, composition

Capacitors

1 330 nF, 100V, polyester (Cornell-Dubilier
DMT1P33)

C2 10 uF, 15 V,nonpolar electrolytic (Sprague
TAVN-1155)

C3,4 150 puF, 25V, electrolytic (Sprague
503D157G025DG)

(6 100 nF, 50V, ceramic

Transistors
Q1,3 MPSA18, Motorola
Q2,4 PNA4249, Fairchild

ie.

The ultimate. The Bose 901 Series lIl.
Designed to re-create every p——

dimension of live-
performance sound
for the greatest listen-
ing pleasure imagin-
able. Nine matched,
full-range drivers in each
enclosure deliver the purest
highs, and the most powerful
lows. Sound reflected in pre-
cisely determined patterns
creates a feeling of spa-
ciousness unsurpassed by

a bass unduplicated in a conventional
enclosure. Exclusive, high-efficiency
drivers put out tremendous
sound without a lot of
expensive power. Lis-
ten to the Bose 901.
There are no speakers.
Just music. As if you
were hearing it for the
first time. Live. For a com-
prehensive literature package
on the advanced technology be-
hind Bose Direct/Reflecting®
speakers, send $1.00 to
Bose, Dept. L, the Mountain,

any other speaker. The Acoustic Matrix
enclosure allows the Bose 901 to deliver

BOSE -

The closest you can get to live music without being there.

Framingham, MA 01701.
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Tony Weitz

arvard University found in 1895 that its newly completed
HFogg Art Museum had severe acoustical difficulties.

President Eliot, head of the university, turned to a young
physics professor named Wallace Clement Sabine with the re-
quest to “do something” about the problem.

Sabine didn‘t follow the practices of past generations and
hang draperies, place carpets, etc,, to “deaden” such a “live”
room. Instead he turned from qualitative approaches in find-
ing the solution to a study of the problem on a quantitative
basis.

Sabine had at his disposal a number of useful tools to aid
in the investigation of the problem. First, there was the
troubled lecture room in the Fogg museum. Second, there
was nearby Saunders Theater which was considered to have
excellent acoustics. Third, the constant-temperature room in
the sub-basement of the Jefferson Physical Laboratory turned
out to be a reverberation chamber. Finally, he had a middle-
of-the-road room considered acoustically tolerable, but not
much more, in the large lecture room, also in the Jefferson
Physical Laboratory building.

With these environments as
laboratories, Sabine used the
seat cushions from Saunders
Theater as his portable ab-
sorption, organ pipes and a
portable windchest as his
sound source, and a stop-
watch and his own remark-
able hearing as his acoustic
test instruments.

After more than two years
of intensive research (he often
taught classes during the day
and did research all night, ex-
isting on just a few hours of
sleep), Sabine not only had
corrected the troubled room
by adding the correct amount
of acoustical absorption, but
as it turned out, he had gath-
ered the raw data for the first
important breakthrough in
the science of architectural
acoustics.

One Saturday evening on
the 29th of October, 1898,
staring at some of his curves,
Sabine called out to his
mother (who was living with him at the time),”Mother, it’s a
hyperbola!” This simple, but inspired observation, took archi-
tectural acoustics out of the dark ages of cut-and-try into the
sunlight of calculation and measurement.

The insight that came to Sabine, revealing the fundamental
relationship between the size of a room and the absorption
needed, resulted from his unbelievably precise measurements
coupled with his intuitive genius. Thereafter, the reverbera-
tion time of a room was calculable prior to construction.

In September, 1975, some 77 years later, W. B. Joyce, in an
article entitled, Sabine’s Reverberation Time and Ergodic
Auditoriums in the Journal of the Acoustical Society of
America, showed the relationship between the second law of
thermodynamics and Sabine’s equation. This talented Bell
Laboratories scientist derived Sabine’s equation from a
literature search that could have been done at Sabine’s time
since the necessary thermodynamic concepts were extant by
1895. (For those with a desire to experience the original
material on this subject, there is no substitute for obtaining
and reading the first two references in the bibliography.)

AUDIO * August 1978

In 1929, M.J.O. Strutt considered reverberation by regard-
ing itas a case of free damped vibration of the volume of the
air enclosed in a room (this was before computers, mind you).
The analysis involves the general wave equations, with
suitable boundary conditions imposed. Strutt regarded as un-
satisfactory the theories which dealt with the paths of
separate sound rays (geometric acoustics). The various eigen-
tones or modes of the resonant vibration of the air columns in
the room appear in the analysis. This analysis revealed
Sabine’s law as an asymptotic property toward which the
reverberation tends, as the frequency of the (forcing) sound
becomes infinitely great compared with the lowest free fre-
quency of the air itself —in other words, when the dimensions
of the room become infinitely great compared with the
wavelength of the sounds.

Later work at MIT by Philip Morse and Richard Bolt led to
the honest but humorous conclusion that “The practical role
of wave acoustics is that it can indicate how to design an
enclosure for which geometrical acoustics and statistical
acoustics are valid, and in
which there is no need of
wave acoustics.”

n any enclosed space,

either rooms that people

can live in or boxes that
house loudspeakers, there is a
finite length of time required
for any steady state sound-
field, developed by a sound
source, to die once the sound
source is turned off. All of us
have experienced the dura-
tion of sound after a hand-
clap in a concrete structure,
such as an underground park-
ing garage, compared to the
same handclap in an open
field.

The sound heard during the
length of time it takes the in-
itial sound (e.g. handclap) to
die out is called reverbera-
tion. The reverberation time
is the length of time, in
seconds, that reverberation
can be heard. In precise
measurements, the reverbera-
tion time is measured for at
least 20 dB of decay and then extrapolated to give the time it
would have taken to decay 60 dB. This time in seconds is
called the RT,,.

Figure 1 illustrates the typical measurement setup. A band
of pink noise (typically either octave or s octave) is emitted
by the loudspeaker until a steady state level is produced in
the enclosure (i.e. the rate of acoustic power being emitted is
all being absorbed at the same rate). Then the amplifier out-
put switch is opened and the microphone signal is fed to
another band-pass filter identical to the send filter, and the
decay rate is observed on the display unit (which may be a
digital meter, a graphic level recorder, or an oscilloscope
screen). When a graphic level recorder is used, Fig. 2 shows
how the trace produced is analyzed.

The Law of Conservation of Energy

The basic law of the conservation of energy states that
“energy can be transformed but it is never created or
destroyed.” Thus, the rate of increase of reverberant energy
(W, !) in a room must equal the rate of emission of energy
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Fig. 1— Measuring the RT,, of an enclosure.

from the source into the reverberant sound field (W, ) minus
the rate of absorption of the reverberant energy, Sal.
W, t-Sal =W, !

This means that all of the energy a sound source puts into
an enclosure must be accounted for by either absorption
(turning into heat), by transmission (passing through the
enclosure to another space), or by reflection (adding to the
sound level).

Sound Levels Emitted By Sound Sources

Looking at how the sound power is calculated, we find that
if we were to place at the center of an imaginary sphere with
a radius of 0.282 M an omnidirectional sound source of
negligible size which emitted one acoustic watt, we could by
internationally agreed upon definition write:

dBWa=1010g< >=120dB

1012w

Where: dBy, is the acoustic power expressed in dB ref-
erenced to one pico-watt.

[f we were to examine the situation carefully, we find that
for a sphere with a radius of 0.282 M, the surface area would
be 1 M?. (4xr2 =A). Therefore, our acoustic intensity is 1
WIMZ,

The intensity may also be expressed as a level in dB. We
canwrite:

1wW/M?

4B, =10108 ({57

>=120dB

Fig. 2— The chart recorder method of measuring RT,,.

f N ~———DIRECTION OF PAPER

' R )
| DIRECTION
/ SOUND SOURCE | . O LEN
SHUT OFF' | 20dB '
AT THIS POINT | |

TIME INCREASING — &= |

! 012345617
SECS.

20dB _ 60dB
0.7 SEC.” X SEC.
20X = 60(07)
X = 2.10 SEC.

Since dB, also has an internationally agreed upon
reference value (0.00002 Pascals or 20uPA), the sound
pressure is

)

10 ™7 x0.00002 =20 PA

Another way of approaching the sound pressure value is to
observe that the average pressure is

W.p.
47 r?

which is a form of acoustic Ohm’s law,

Where W, is the acoustic power in watts;

P, is the acoustic impedance in Rayls. (N-Sec/M3) and is
406 MKS Rayls—when T =22°C(71.6°F), atmos. press. = 29.6
inches Hg or 0.75/M Hg;

p is the density of air in Kg/M® and ¢ is the velocity of
sound in M/Sec, and

4nr? = area of a spherical surface and acts as a form of
acoustic power factor.

Thus

P

aver. —

1W X 1.17886 Kg/M? x 344.4 M/Sec
47(0.282)?
To summarize these calculations, we can construct the

following relationships for our 1 acoustic watt radiating
omnidirectionally and measured at 0.282 M:

Power = =20.1PA

LevelindB Acoustic Power W,
—_— — isthe same as =
120 1w

Acoustic Intensity _ Acoustic Pressure
1W/M? 20 PA

The inner sphere of Fig. 3 represents these values.

Now let’s change only a single parameter and double the
radius of our sphere. First of all, we can, by inspection, detect
that our spherical surface area quadruples when the radius is
doubled because the radius in the area formula is squared.
We then have four square meters of surface area. This means
that we have only % of a watt per square meter, even though
adding the 4 areas together still leaves us with 1 acoustic watt
of total power.

1
10 log 2 = —6.02dB

Therefore, our acoustic intensity level and our sound pressure
level have lowered from 120 dB to

120 + (—6.02) = 113.98 dB

Our sound power level, however, remains 120 dB, while the
acoustic power = 1TW = 120 dB, the acoustic intensity =
aW/M? = 11398 dB, and the acoustic sound pressure =
10:08 PA = 113.98 dB. This effect is called the inverse square
law rate of level change.

From this example, it can be seen that, neglecting true
attentuation factors (such as absorption), sound level de-
creases as the square of the distance from the sound source
and would in a free field finally spread out sufficiently to
become inaudible. Figure 4A illustrates the area change per
doubling of distance. This effect is dependent upon two
angles both diverging (see Fig. 4B). When only one of the two
angles diverges, then the area changes are directly related to
the radius change and only —3dB/doubling occurs (see Fig.
4Q).

The Effect of Directivity on the Data
If we were to go back to our original sphere with a radius of

0.282 M, and this time change another single parameter such

AUDIO e August 1978

AmericanRadioHistory Com




R
THE ALTEC TANGERINE. IT GIVES YOU A NATURAL HIGH.

———

It may not look like much, but this simple, innocent-
looking disk brings you closer
to the fullest possible sound in
the high frequencies. Called
the “Tangerine™;’ it’s a brand
new patented radial phase
plug. And we're the only one who has it.

We build it into our high-frequency compres-
sion drivers on our Model 15 and 19 speakers. That’s why
they sound more natural and as close to live sound as
you can get.

Circumferential Phase Plug

Tangerine Radial Phase Plug

Until now, the old circumferential phase plugs put
up obstacles to high frequencies. By forcing sound
through evenly spaced slots, the plug developed its own
undesirable acoustic characteristics. Because the dis-
tances between slots were even, certain high frequencies
never made it through.

That’s why we came up with a better idea. Instead
of circumferential slots, we have radials. The prime num-
ber of the slots and the tapered distances between them
provide a clear path to high frequencies. As a result, you

get super-high efficiency and greatly extended high-
frequency response. A much wider band of clear and nat-
ural highs, unbroken by any artificial barrier.

After filling in the highs, we created a unijue divid-
ing network for our Models 15 and 19. It has a built-in
dual-range equalizer so you can achieve variable equal-
ization of mid and high frequencies. The comtination of
a dual-box design and tuned vent offers precise internal
volume and enclosure tuning. The outcome is an unheard-of
low frequency response: the best ratio of lower limit vs.
sensitivity yet.

It’s not surprising that all these improvements in
sound technology were made by Altec Larsing. The
name that’s been the number one choice of professionat
recording studios and artists for over forty years.

For a full-line catalog and the name of your local
Altec Lansing dealer, just write us. Altec Lansing

International, 1515 S. Manchester Avenue, [aLTec
Anaheim, California 92803. LANSING

ALTEC LANSING.THE NUMBER ONE NAME
IN PROFESSIONAL SPEAKERS 1S COMING HOME.
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B s T Llictary Com



CREATING THEWORLD'S

eT STEREO SEPARATION

m x,I'ZI
If you were asked to describe the 5 ther by making the cantilever itself mag-
performance of your stereo system, you'd [ netic (Z). Thus we had three moving mag-
rattle off the typical statistics. ~ nets at 90-degree angles to each other; each
Watts per channel. Woofer size. And o in a separate plane in relation to the coils.
of course, frequency response. So when a record played, (Z) can-

But chances are, you'd be hard celed out any spurious signals created in

pressed to say how much your Response: 20.45.000 the left channel by the right.
x cartridge separates the left chan- Q,;,E);)“{m y And vice versa.
nel fromtheright. Yet, of all stereo KSR OTINNS FARpAYI LRI 4263 Finally, because we placed one
/ specifications, none is a better Suggested List Price: $175.00 powerful magnet inside the cartridge —
. v judge of how well your system re- ' indiucing the magnetism into our three
produces music than stereo sep- : lightweight armatures —the weight was

sharply reduced.

A The result was stereo separation so
great that our $35 model rivals many of

our competitors’ $135 models.

Andthetwobest ACUTEX cartridges

z aration. Because the greater its

[ separation, the more three dimen-
sional your music sounds.
Unfortunately, while other compo-

L nents have improved dramatically every SNGIEEE&IE

year, cartridges have remained basically [§:NSSSPIEIKTI3:7 | surpass the separation specs all record

the same for twenty. Until now. Compliance: 36 x 1078 cnv/dyne companies use when cutting an album!

AN ACUTEX CARTRIDGE DOESN'T it d e DIAMONDS, GOLD, AND PRECIOUS
GET ITS SIGNALS CROSSED.  [Rtuaiekiibishiai 'RECORDS

To understand how unique an
ACUTEX cartridge is, you have to know
something about the common cartridge.

There are two major principles used
to convert a record’s grooves into elec-

- 153 ot
_[ ~ 7; 3

Not only will ACUTEX deliver out-

© standing separation of your music, you'll

~ hear more music to begin with.

Because ACUTEX’s three armatures
decrease record surface noise at the same

tricity. Moving Iron and Moving Magnet. BYGUyo¥ moment they increase record signals.
With the first, the stylus arm, or Response: 20-29,000 Hz Soft notes especially sound clearer, with
“cantilever” is made of iron and wiggles R AR A minimal snap, crackle, and po ’
I e St R Yl c:ation: 30 db (1 kH2), 27 db (10 kHz) 2 » and pop.
gn Suggested List Price: $85.00 Each ACUTEX cartridge was de-

tridge. In the second, a tiny magnet
attached to the cantilever wiggles near
those coils.

Both have drawbacks. A moving
iron is a much weaker generator of elec-
tricity than a moving magnet. But a mov- And the 320 provides a ruler-flat
ing magnet is much heavier. Its increased = response up to 45,000 Hertz, using a
weight can wear out your records faster, FYGUNINEI recently developed STR (Symmetrical
and might destroy certain high frequency [N ataR WAL Tri-Radial ) diamond.

§ signed with a diamond stylus best suited
| for its purpose.

| Our 315 model has a solid (nude)

§ elliptical diamond with a frequency re-

| sponse through 31,000 Hertz.

e X Compliance: 16 x 1076 cm/dyne .
passages at first playing. _ Separation: 28 db (1 kHz). 25 db (10 kHz) On all ACUTEX models, the termi-
ven worse, stereo separation 1s Suggested List Price: $65.00 nal pins are gold-plated. This allows for
only fair in either case. Because one R maximum electrical contact to your other

iron or one magnet is the source for two )
channels. But five years ago, some in- g
ventor had a brainstorm.

Instead of a single magnet attached

stereo components.
b Since we applied the principle of

® induced magnetism, ACUTEX hasa very
low Effective Tip Mass. Which means

to the cantilever, he used two. One for - . our cartridges are extremely gentle on
the left (X} and one for the I'lght (Y). ACUTEX 307 groove walls, so you can p]ay your oldest
Instantly, the cartridge’s output rose [ s and most precious albums without per-
and stereo separation improved. Compliance: 14 x 10-Gi7dyTie t dp .
It 1 but not zood enough Separation: 25 db (1 kHz), 23 db (10 kHz) manent damage. .
Si;vcaesi%%)asy hgayi% rglgg q %v }?élr% . Suggested List Price: $45.00 / ,But frankly,all our words and pictures
_ - n't convin
(X) wiggled it also caused (Y) to wig- & o m)lf ;SC ?mrclh(;i };(())Llllr
gle slightly; causing some left channel “n% S oars. Onelisten, and
signals in the right channel. e ) 8 you'll be convinced
There was no barrier to stop that . b { that until now, stereo
cross talk, and stereo separation suffered. \, ) sound this goéd was
ACUTEX created the barrier. With - truly unheard of.
basic geometry. ACUTEX 306 ACUTEX will
OUR BOTTOM-OF THELINE _  Foatabavitr hiedymm be coming soon to
BEATS THEIR e lel D [ INL | Georation: 25 db (1 kHz), 201db (10 kHz) selected hi-fi stores
First, we increased output even el Sugsested List Price: $35.00 1IN your area.

Enter No. 1 on Reader Service Card
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Fig.3—

The relationship of
the spherical surface
area to radius.

as the surface area of the sphere from a sphere to a
hemisphere, we could then reinspect our data as follows:

Acoustic power = TW = 120 dB, the Acoustic intensity =
2W/M? = 12301 dB, and the Acoustic sound pressure =
40PA = 123.01 dB. All of this because our 1 acoustic watt
now passes through 0.5 M? of surface at the distance of 0.282
M.

The parameter name for this effect is Q or directivity
factor

iBnon axis — dB, )

Q=10 """

Where dB,, is found by

(123,01 * 0\ ww

10 " 0 /— 10 1’

10 Log 3

= 120dB

* relative power for hemisphere surface,
** relative power for rear of hemisphere.
Therefore

(123.01 120

Q=10 =2

Confining the Acoustic Energy

Next let’s confine this source emitting 1 acoustic watt in an
enclosed space having and internal volume of V = 500,000
ft’ (14,160 M?), a boundary surface area of S = 42,500 ft2
(3948.25 M?), and with each surface reflecting 85 per cent of
the energy and absorbing 15 per cent. Therefore, our ab-
sorption coefficient is 15/100 = 0.15.

We now have direct sound —that sound energy which has
been emitted but has not yet encountered a boundary, and

Fig. 4A —The area increases
as the square of the radius.

Fig. 4B — The area increases
as the square of the radius
— when both angles diverge.

reverberant sound —that sound which has encountered a
boundary and reflected and is now mixed with all other
sounds that have reflected one or more times.

The Hopkins-Stryker Equation
The level present as direct sound at any given distance can
be found by

- Q .
dBpD = dBWa+ 10log (m) + 10.5

*if risin ft.
And the level present as reverberant sound becomes
dB,, = dBy, + 10log (%) + 10.5*
*if Saisin ft2.
Combined, these two equations become the equation that
allows the total dB,, tobe calculated

- Q 4
dB, = dBy, + 10 Log (47”2 + g)

when ris in meters, and

Q 4
dBpT = dBWa + 10Log (m + g) + 10.5

whenris in ft.

Now, let’s again gather our data; the Acoustic power = 1W
= 120 dB, the acoustic intensity has become complex as a
result of many reflections combining, and the reverberant
sound field acoustic pressure = 1.68 PA = 98.5 dB.

One acoustic watt is a powerful level, as can be seen in Fig.
5. We now have a reverberant sound field at a level of 985
dB. If we were to turn the sound source off at this point and
time the decay to 98.5 — 60 = 38.5 dB, we would be able to
measure the RT,. Let’s instead calculate it from a com-
pletely theoretical basis.

Derivation of the Sabine Equation

It is easily understood that the larger the internal volume
possessed by an enclosure, the more energy it can hold
without the walls bulging (much as a larger bucket can hold
more water than a small bucket). Therefore, RT is propor-
tional to V. Looked at from another viewpoint, if we cut an
“open window” in our large enclosure, energy can flow out.
The rate at which it flows out (the RT) is proportional to 1/a
where a is the average absorption of the opening.

As the sound waves are emitted and encounter boundary
surfaces, there will, after sufficient encounters, develop a
mean distance between encounters. This distance, called the
mean free path, M.F P is found by

M.F.P. = 2y
S

Fig. 4C —The area increases
as the radius increases
when only one angle diverges.
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“The Dual 939 cassette deck at 550
is best described as beautiful.
It performs well,is notably easy to use
...and it has features most of us thought
were impossible to get.”

This qucte, from atest repart in HiFi/ never have to flip-the cassette at the end doesr't compress dynamic fange.
Stereo Buyers’ Guide, is hardly alone in its of the tape. Unique drive system and tapeheads.
appreciation of the 939. For example, Instead of slow-moving meter ne=dles, The 939's drive system contains Dual's
Radio-E'ectronics reportec: there are instantan2ous-reacting LED powe-ful Continuous-Pole/ synchronous
“Superlatively low distortion, high signai- record-level indicators—twelve of them motor. two capstans, and special gear
to-noise ratios, smooth tap2 transport per channel. They'~e switchablz from VU drives for fast wind in both cirections. (C-90
action ...fit in nicely with the very best to peak reading and are visible frorr across cassettes fast-wind in just oser a minutz
high-fidelity component systems.” the room. the time other decks need for C-60's.) 1
High Fidelity's measurements for flutter Fade/edit contro- is another Dual exciu- Hard permalloy tapeheacs provide ex-
“suggest that the performance leval sive. Unwanted sounds on a tape can be tended life and superior magnetic linearity.
may be beyond not only your ability to faded out gradually and smoothly, end the The four-track record/playback head
perceive any fiutter, but the lab’s ability to musiz faded back in. While you're switches electronicaily whe the tape
measure it." listering, becauseit’s all done during changes direction; it never shifts position.
And this from Stereo: “Cbviously loaded playback. Resu t: perfect ta;;e alignment in both
for bear the 939 is one O'f the most featur(?‘- Still more opefating features. directions at all times.
Iade;\vzass:ar:te decks Iwe(\j/ede;\cogntered. The list of featur=s goes on and on. Six ways to install.
en they say “loaded for bear” i i ixing: .
here')s/s wr)nlat they mean: tgﬁ,’fﬂ;{cezjogg?ﬁfﬂxﬁ’o gf:g?’g:‘mp;‘:; You can install the 939 for front load or
: ) ’ top load, plus three other angles. And you
The €39 reverses automatically in play- stop ‘separate outout and headphcne can also hang it on a wall
back. (C-90 cassettes wilkplay 90 uninter- tevel controls; and an overioad limi-er that 4
rupted minutes.) There's continuous play DSt e

Now you can appreciate ~#hy High
Fidelty ended its report with: “We can
think of no cassette deck that even
approaches the 939’s unique personality
and range of features.” '

United Audio '

120 So. Columbus Ave., Mt. Yernon, NY 10553
Enter No. 12 on Feader Service Card

too. And recording is bi-directional.
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Fig. 5— The near field, free field, far field, and
reverberant field represented graphically.

The M.F.P. concept has been rigorously demonstrated both
mathematically and empirically. If we assume the speed of
sound to be 1130 Ft/Sec., then it is possible to say that the
number of reflections per second, R.P.S., is

_ Velocity of sound _ 1130
- M.E.P. ~ M.F.P.

Further, if we are concerned with 60 dB of decay, where
e 110 = 1,000,000 (as —60 dB is 1/1,000,000), then 6 1n 10

(1/a) has to be the total number of reflections, N, du ring 60 dB
of decay (See Fig. 6).

R.P.S.

It can be intuitively seen that
N
R.P.S.
Writing the components in the form given just above

1
61n10 —
a

60 =

1130
4V/S

canbe collected into

4(6 1n 10)

Where 0.049 i
ere 9is 1130

4(6 1n 10)

343.24*
*speed of sound in Meters/Sec,

+ 0.161**

**metric constant.
- O\
A / d - L \ A\
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Fig. 6 —

The absorption
of a steady-state [/
sound field.
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WHERE: N IS THE NUMBER OF
REFLECTIONS THAT OCCUR
DURING 60dB OF DECAY

@ IS THE AVERAGE
ABSORPTION COEFFICENT

How fascinating it is to find out that the constant Sabine
worked out from his plotted data was 0.049.

Around 1930 efforts were expended to “'improve” the
Sabine equation for the limiting case of very high absorption,
and it was rewritten as the Norris-Eyring equation

_0.049V
T —Sin(1-2)

—1n (1 —a) converts any a found by measuring the RTy, of a
real room and obtaining a by

RT,,

_ (0,049V
a=1-e SXRT,

back into a
That s,

sab

- ln(l _an.e.) = g
Joyce’s paper is so thorough on the invalidity of the Norris-
Eyring equation (where it is shown that the high Absorptitivity
case is such a grossly underspecified problem that none of
the geometric equations can be solved correctly) that we
suggest that those readers with questions in this direction
start with Joyce’s paper.

The Fitzroy Equation

Dariel Fitzroy, a quiet, competent thinker, recognized
during the late 1950s that in enclosures where the absorption
was not uniform, the RT,, measured was greater than the
RT, calculated. He reasoned that there could be three
typical axes for reverberation —floor-ceiling reflections, end-
wall-to-end-wall reflections, and side-wall-to-side-wall
reflections, and he wrote his equation to account for such a
case:

RTg, =

0.049v (2(xy) " 2 (x2) 5 2(yz))
s? a, a,, a,,

The Fitzroy equation has proven to have remarkable ap-
plicability in the real case of, say, a carpeted floor, acoustic
tile ceiling, and with all other surfaces highly reflective.

Having used this equation to predict an RT,,, then the a for
treatment purposes can be looked at by

0.049V

a0 = SR,

Limitations To All Acoustic Equations
Based On Geometry and Statistics

It should always be considered that, insofar as the
reverberation formulas depend upon statistical averages,
they presuppose a complete mixing of sound in the room. In
very absorptive rooms, the sound dies away in a few
reflections, and the statistical basis of the formulae is
weakened. In recent studies done by me with time delay
spectrometry, typical meeting rooms in hotels have been
found in some cases (RT,, <0.5 Sec) to develop no rever-
berant sound field, whereas in others RT.,>0.7 Sec a field
appears.

My experience with time delay spectrometry causes me to
state unequivocally that recording studio control rooms are
not proper subjects for use of classic statistical equations.

In very large rooms, such as the Astrodome and the
Superdome, because the sound cannot cross the room many
times during a measured reverberation period of a few
seconds, the validity of the formula is affected. | hope to
have much fundamental work to report in the not too distant
future on the guidelines TDS has illuminated with regard to
reverberation in such spaces.

Absorption Units
All materials, whether intended for acoustical use or not,
have absorption coefficients that have to be accounted for in
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FISHER INTRODUCES THE WORLD’S
FIRST CASSETTE DECK WITH
WIRELESS REMOTE EDITING.

Tape recording will never be
the same.

In Fisher’s 41 years of audio
leadership, we’ve introduced
many important high fidelity
“firsts.”” But we honestly think
the new CR4025 tape deck is one
of our most exciting and practi-
cal innovations.

Remote electronic editing is
as important an advance in tape
recording as the cassette.

Now for the first time, you
can really enjoy creating your
own personal music library
from FM broadcasts or record al-
bums. The editing is done elec-
tronically while recording. A
great leap forward from the old
way of recording. .. without jump-
ing up and down every 3 min-
utes to edit.

Fisher’s wireless remote elec-
tronic editor makes tape record-
ing a pleasure. The CR4025 tape
deck has a built-in wireless re-
ceiver that operates the deck’s
solenoid-actuated Pause
mechanism. The remote control
transmitter operates the Pause
control instantly from up to 20
feet away. Relax, listen, and cap-
ture the selections you want to
keep at the push of a button.

New guide to buying high fidelity
equipment. Send $2 for Fisher Handbook
with your name, address to Fisher Corp.,
21314 Lassen St., Chatsworth, CA. 91311.

—

&) 1978 Fisher Corp., Chatsworth, Calif. 91311

Zap! You eliminate any com-
mercial ar announcer’s voize
from your off-the-air FM broad-
cast reco-ding . . . or skip any
unwanted track on an album
you're tading from.

Of course, this fantastic cen-
venience wouldn’t be worth
much if you had to sacrifice per-
formance. Fortunately. you
don’t — the CR4025 has tn3 ex-
cellent frequency response amd
extremely low wow & flutter
that you expect from Fisher,
plus Doloy noise reduction fer
clean, ncise-free recordings.

The Fisher CR4025 is priced
at $250* ard is available at se-
lected audio stores or the aucio
departmen- of your favorite de-
partment store. For the name of
the nearest Fisher dealer, please
call toll-fre= 1-800-528-6050 ext
871 from anywhere in the U.S.
(in Arizona, 1-955-9710, ext.677].
‘Manufacturer's suggestad retail value. Aciua

seiling price is et the sole discetion of the ind.-
vidual Fisher deales.

# FISHER

The first name in high fidelity.

CR4025

AmericanRadioHistornv..Com

Dobby is registered trademark of Dolby Laboratories.
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Materials
125Hz
Brick, unglazed 0.03
Brick, unglazed, painted 0.01
Carpet, heavy, on concrete 0.02
Same, on 40-0z hairfelt or foam rubber 0.08
Same, with impermeable latex backing on
40-0z hairfelt or foam rubber 0.08
Concrete block, coarse 0.36
Concrete block, painted 0.10
Fabrics
Light velour, 10 oz per sq yd, hung straight,
in contact with wall 0.03
Medium velour, 10 oz per sq yd,
draped to half area 0.07
Heavy velour, 18 oz per sq yd,
draped to half area 0.14
Floors
Concrete or terrazzo 0.01
Linoleum, asphalt, rubber, or cork tile
on concrete 0.02
Wood 0.15
Wood parquet in asphalt on concrete 0.04
Glass
Large panes of heavy plate glass 0.18
Ordinary window glass 0.35
Gypsum board, ¥ in nailedto2x 4’s16inoc  0.29
Marble or glazed tile 0.01
Openings
Stage, depending on furnishings
Deep balcony, upholstered seats
Grills, ventilating
Plaster, gypsum or lime, smooth finish
on tile or brick 0.013
Plaster, gypsum or lime, rough finish on lath 0.02
Same, with smooth finish 0.02
Plywood paneling, 3/8 in thick 0.28
Water surface, as in a swimming pool 0.008
Air, sabins per 1000 cubic feet

Table | —Sound-Absorption Coefficients of General Building Materials and Furnishings

Coefficients

250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz
0.03 0.03 0.04 0.05 0.07
0.01 0.02 0.02 0.02 0.03
0.06 0.14 0.37 0.60 0.65
0.24 0.57 0.69 0.71 0.73
i

0.27 0.39 0.34 0.48 0.63 {
0.44 0.31 0.29 0.39 0.25
0.05 0.06 0.07 0.09 0.08
0.04 0.11 0.17 0.24 0.35
0.31 0.49 0.75 0.70 0.60
0.35 0.55 0.72 0.70 0.65
0.01 0.015 0.02 0.02 0.02
0.03 0.03 0.03 0.03 0.02
0.11 0.10 0.07 0.06 0.07
0.04 0.07 0.06 0.06 0.07
0.06 0.04 0.03 0.02 0.02
0.25 0.18 0.12 0.07 0.04
0.10 0.05 0.04 0.07 0.09
0.01 0.01 0.01 0.02 0.02

0.25—0.75

0.50—1.00

0.15—0.50
0.015 0.02 0.03 0.04 0.05
0.03 0.04 0.05 0.04 0.03
0.02 0.03 0.04 0.04 0.03
0.22 0.17 0.09 0.10 0.11
0.008 0.013 0.015 0.020 0.025

2.3 7.2

RT,, calculations. just a few of these are shown in Table 1.
The unit of absorption in the United States is the sabin
(named in honor of W. C. Sabine). One sabin is 1 ft2 of open
window. In Europe the absorption unit is also called a sabin,
butitis1 M? of open window. To find the number of sabins of
absorption in an enclosure, each area of boundary surface is
subdivided into as many parts as there are differing ab-
sorptive materials. The average absorption coefficient, a, is

found by
S$nd, + Sagy,

a_sla, + 88, + ...
S

Sa,p, is the number of objects in the space times the Sa
rating. See Table |l for examples.

Reams of paper have been expended in advocating various
methods of measurement. Broadly classified, the major
techniques are;

Where sources are 1) interrupted warble tone, 2) in-
terrupted random noise, 3) the Schroeder-Kuttruff method
(the ringing of a pulsed filter is employed as a signal source),
and 4) gunshots, bursting balloons, and other impulse
sources.

Readout devices are 1) high speed graphic level records, 2)
digital direct-reading meters, 3) oscilloscopes with loga-
rithmic vertical scales and either long persistence screens or
memory, and 4) well-trained ears and a stopwatch.

Today, with the advent of digital real-time analyzers and
readily available, powerful, table-top computer-calculators,
it is possible to fully automate these measurements. Again,
thanks to the increasing power of computers, the wave
acoustics solutions may become realistic in small, readily
available devices within the coming decade. The important
point is that the correct philosophy be attached to the
automation, as the rule GIGO (garbage in—garbage out) still
applies.

No effort has been made in this article to discuss the ac-
ceptable criteria for reverberation developed during the past
70 years nor of the basic approaches to using the equations in
the planning for the application of acoustic absorption to
spaces as correctional measures.

Conclusion

The work of W.C. Sabine founded the entire field of ar-
chitectural acoustics and is fundamental to the successful
interface of any electro-acoustic system to the acoustic
environment. A partial list of present day equations directly
based on Sabine’s work are 1) critical distance, 2) rever-
beration, 3) reverberant sound field, 4) transmission loss, 5)
Hopkins-Stryker and its many variations, 6) articulation loss
of consonants, and 7) Q relative to the adjustment of direct-
to-reverberant ratios.
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n inside look at

Jensen's Total Energy Response.

You're looking at the heart of
one of the most uniformly accurate
sound reproducers made today. A
Jensen Lifestyle Speaker.

Unlike many speakers that re-
quire special on-axis listening posi-
tions —or others that bounce the
sound all over your room — Lifestyle
isengineered to deliver a wide spec-
trum of musical information through-
out the listening area. In proper
perspective. With all the depth and
1maging your source material is

capable of. And at real-life volume
levels. That’s what Total Energy
Response is all about.

In fact, for perfectly integrated
speaker systems and total quality
control, we make every element that

JENSE

e T GPERNER SYSTEMS
T AR SIS

Division of Pemcor, Inc.
Schiller Park, Illinois 60176

AmericanRadioHistornv-Com:

goes into the manufacture of our
Lifestyle speakers. From the heavy
duty magnets to our handwound,
high power voice coils. Even the
computer-designed crossover net-
work. And of course, all of our pre-
cision woofers, midrange drivers
and 170° dispersion dome tweeters.
But please, give a cr:tical listen
to these speakers in person. We
think you'll agree, a notably superior
design concept has resulted in audi-
bly superior sound reproduction.
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; 125 Hz

Audience, seated, depending on spacing

and upholstery of seats 2.5-4.0
Seats, heavily upholstered with fabric 1.5-35
Seats, heavily upholstered with leather,

plastic, etc. 25-35
Seats, lightly upholstered with leather,

plastic, etc.
Seats, wood veneer, no upholstery 0.15

Wood pews, no cushions, per 18-in length
Wood pews, cushioned, per 18-in length

Table 11 — Absorption of Seats and Audience

250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz
3.5-5.0 4.0-5.5 4.5-6.5 5.0-7.0 4.5-7.0
3.5-45 4.0-50 4055 3.5-55 3545
3.0-4.5 3.0-40 2040 1.5-3.5 1.0-3.0
1.5-2.0
0.20 0.25 0.30 0.50 0.50
0.40
1.8-2.3
Values given are in sabins per person or unit of seating.

The genius of the man is apparent, important, and yet
relatively unheralded. Encyclopedias rarely mention him.
Outside of the field of architectural acoustics, students fail
to recognize his name. Wallace Clement Sabine deserves our
honored respect and acknowledgement.

Note on Symbols Used

The author is familiar with the symbols proposed for in-
ternational use in the S.I. (called Systems International
d’Unites by some and Systeme Idiotic by others) but prefers
not to use them where their use is not mandatory.

W, _ _
dB, = L, = dB-SPL
Q = RG’ )\y Df

(S.1. has no definitive symbol for Q as yet)
PA = Pa = N/M?

Definition of Terms

V is the total internal volume of an enclosed space in ft3 or
M3

S is the total boundary surface area of an enclosed space in
ft? or M2

a is the average absorption coefficient of an enclosed space
(dimensionless),

a $;3, + S,a, + .. .Spa, + Saobj_
s v

120 is the individual surface areas in the ft? or M? of the dif-
fering absorptive materials.

saqp is the total absorption figure for objects in the space
that are not part of the boundary surface area.

RTe is the time in seconds that it takes the steady state
sound level in an enclosed space to drop 60 dB in level
after the sound source is turned off.

D is the decay rate in dB/Sec of the steady state sound level
after the sound source is shut off,

60

RTg

MFP is the mean free path in feet or M (i.e., the average
distance the sound wave travels between encounters with
boundaries, .

MFP—4V
F.By = =

D:

N is the total number of reflections during a given decay. For
60 dB of decay,

N =61n10(1/3a).
R.P.S.is the number of reflections per second,
Velocity of sound

R.PS. =
S M.F.P.

W, is the acoustic power in watts emitted by the sound
source.
dB-PWL is the acoustic power in dB referred to 10~ '?W.
Q is the directivity factor of the sound source.
PA is the sound pressure in Pascals,
PA = 10 dyne/cm? =0.9806650 N/M?.

aq,, is the absorption coefficient associated with each S, , .
dB-SPL is the sound pressure level in dB referred to 20 uPA,

4
dB-SPL = dB-PWL + 10 Log <i +— ) + 10.5dB (rin f).
4rr?  Sa

D, is the critical distance in ft. or M at which the direct sound
field level is equal to the reverberant sound field level,

D. = 0.141VQ8a =0.03121 |2~
RTe

dBp, is the reverberant sound field level in dB,
b4 in fi2
dBy, = 10Log (. ) + 136 (Sain )

dBPD is the direct sound field level in dB,

Q .
dBpD = 10 Log <41r7) + 130 (rin ft).
dBy_ is the total sound field level in dB,
~ Q 4 .
dBp, = dBy, + 10Log (477 * g) +10.5 (rin o).
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Everything but the effects of poor room acoustics,
poor speakers or poor program quality with
the MXR Stereo Graphic Equalizer.

You've got a room that’s a lot like a sponge . ..
rugs, drapes, overstuffed chairs. And every time you
turn on your system, most of the aural glory gets
soaked up. Or, you've bought a sound system

that has an impressive price but alas, a depressing
sound. Your records, tapes and radio sources may
sound good to some, but to you, the high fidelity just
isn’t high enough. And you'd lose if you made

a trade.

Get into control with the MXR Stereo Graphic
Equalizer. It lets you tailor frequency responses and
adjust acoustics to your desires. Control 10 fre-
quencies plus level on each of two channels. Play
with the lows, boost the mid-ranges, and soar
with the highs. Bring each speaker closer, or move it

—t2—
3 ®2 120 280 BOO WE B WK BN WK

CH- IR ananssssm—
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'

-

farther away at the touch of a slide control. The
MXR Equalizer’s frequency controls not only adjust
for the interior of your room, but also for the
interior of your system, making a small system
sound big .. .a big system sound mammoth.

Built with the same ingenuity are our Compander
which enhances sound for home recording, ard our
new Dynamic Processor, which brings recorded
dynamics to life and removes impulse noise.

Hear the entire MXR line at fine audio dealers.

Or write MXR Innovations, Inc.,247 N. Goodman St.,
Rochester, N.Y. 14607. Or call 716-442-5320.

Also distributed in Canada by

White Electronic Development Corporation,

6300 Northam Drive, Mississauga, Ontario.

Consumer
(MXFI Products Group

Enter No. 23 on Reader Service Card
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Luxman Model R-1120 Stereo AM/FM Receiver

MANUFACTURER’S SPECIFICATIONS
FM Tuner Section

Usable Sensitivity: Mono, 10.3 dBf (1.8
uV); Stereo, 17.2 dBf (4.0 uV).

50-dB Quieting: Mono, 14.1 dBf (2.8
uV); Stereo, 36.8 dBf (38 uV).

Selectivity: 80 dB.

cent @ 6 kHz.

SIN: Mono, 74 dB; Stereo, 70 dB.

THD: Mono, 0.1 per cent @ 100 Hz & 1
kHz, 0.2 per cent @ 6 kHz; Stereo, 0.2
per cent @ 100 Hz & 1 kHz, 0.4 per

Frequency Response: 20 Hz to 15 kHz,
+0.2dB, —1.5dB.

Capture Ratio: 1.3 dB.

image Rejection: 80 dB.

I.f. Rejection: 85 dB.

AM Suppression: 55 dB.

When Lux Audio of America Ltd. first introduced the pro-
ducts of their parent company, Lux Corporation of Japan
some three years ago they chose to do so with a line of high-
end amplifiers, tuners, and preamplifiers which were de-
signed for what was then deemed the ultimate in per-
formance and quality. Lux Corporation, a 53-year old com-
pany by now, had for some time previously been marketing
integrated receivers in other parts of the world in various
price categories. It was only when they developed their latest
receivers, about a year ago, that the company decided to sell
them in the U.S, to complement the rest of their well-ac-
cepted line of audiophile products. Indeed, in an effort to get
across the idea that these receivers are not just “me too” pro-
ducts, they have elected to call them tuner-amplifiers to con-
vey the idea that their performance is as good as might be ob-
tained from separate components.

All of the Lux receivers bear a family resemblance. Eront
panels are dominated by a large bronze-tinted dial area, the
upper section of which is fitted with less often used controls
and switches (all neatly camouflaged to avoid a cluttered
look), while major controls are positioned on the light-col-

ored lower section of the panel with ample physical separa-
tion between them. Upper, secondary controls include a
Dolby FM switch (active only if one purchases the optional
Dolby decoder board which plugs into an empty multiple-pin
connector inside the chassis), a tape monitor switch (for up to
two tape decks), tape-dubbing switch, mono/stereo mode
switch, loudness switch, subsonic, low- and high-cut filter
switches, power switch, and a sensitivity switch which
governs the firing points of a series of LED power indicators
located in the dial area (6 LEDs per channel, calibrated from
—18 dB to 0 dB and responsive to power output peaks of
from 120 mW to 120 W in two ranges).

Linear FM and conventional AM frequency scales are posi-
tioned below these controls and are softly illuminated when
power is applied. Below the dial scales, at the left, are in-
dicator lights for Dolby and stereo FM plus illuminated
signal-strength and center-of-channel meters. An additional
LED serves as a power-on indicator and, when power is first
applied, flashes intermittently until voltages have been
stabilized, after which speakers are electrically connected to
the output stages. This LED will also become illuminated if

AmericanRadioHistorv Com



Stereo Separation: 45 dB @ 100 Hz, 48
dB @1 kHz, and 42dB @ 6 kHz.
Sub-Carrier and SCA Rejection: 60 dB.

AM Tuner Section

Usable Sensitivity: !nternal antenna,
200 pV/M.

SIN: 52 dB.

Image Rejection: 75 dB.

1.f. Rejection: 80 dB.

Selectivity: 32 dB.

THD: 0.5 per cent.

Amplifier Section

Power Output: 120 W/channel, 8 ohm
loads, 20 Hz to 20 kHz.

Rated THD: 0.03 per cent.

Rated IM: 0.03 per cent.

Frequency Response: High level, 15 Hz
to60 kHz, —1dB.

Input Sensitivity: Phono, 2.6 mV; High
Level, 160 mV.

Phono Overload: 160 mV.

SIN: Phono, 72 dB (94 dB “A” weighted
re: 10 mV input); High Level, 95 dB “A”
weighted.

Treble Control Range: +13 dB or +8
dB @ 10 kHz (depending upon turn-
over setting).

Bass Control Range: +11 dB or +£6 dB
@ 100 Hz (depending upon turnover
setting).

Filter Cut-off and Slope: Subsonic, 15

Hz, 12 dBjoctave; Low, 70 Hz, 12
dBfoctave; High Cut, 7 kHz, 12 dBjoc-
tave.

GCeneral Specifications

Power Consumption: 500 W @ rated
output.

Dimensions: 19%, in. (49 cm) W x 7%,
in. (18 cm)H x 16?Y%, in. (40.8 cm) D.
Weight: 37 4 Ibs. (17 kg).

Price: $995.00.

71

the protection circuits of the amplifier section are activated
for any reason,

Major controls include an input program selector (with two
phono settings, AM, FM and AUX), bass and treble control
knobs, which, when pulled outward provide alternate tone-
control turnover frequencies, dual-concentric volume and
balance controls, a speaker selector switch, headphone jack,
and a centrally located, massive flywheel-coupled tuning
knob.

The rear panel of the R-1120 is equipped with three sets of
spring-loaded speaker terminals, two of which are for the con-
nection of conventional speaker systems, while the third is
specifically intended for use with electrostatic-speaker
systems. Speaker-line fuses are located below the speaker ter-
minals. To the right of the metal grille iwhich protects the
output transistors mounted directly to protecting heat sinks)
are four antenna terminals (for 75-ohm or 300-ohm FM, and
external AM-antenna transmission lines), a chassis ground ter-
minal, two sets of phono input jacks, AUX, tape-in and tape-
out jacks, and a DIN multiple-pin connector which parallels
the Tape-1 in and out jacks. An antenna-attenuator switch is

AUDIO e August 1978

also located in this section of the rear panel (for use when
overly strong FM signals are received), as is a large AM ferrite-
bar antenna which can be rotated away from the chassis for
best reception.

A block diagram of the R-1120 circuit is shown in Fig. 1. The
FM tuner section uses a four-gang tuning capacitor and a
dual-gate MOS-FET r.f. stage in its front end. Linearphase
ceramic and block filters are used in the if. section to
achieve sharp skirt selectivity while maintaining adequate
bandwidth for low-distortion mono and stereo audio
recovery. A quadrature detectorflimiter circuit is in-
corporated in a single IC, and the composite audio signal
recovered from this circuit is fed to an IC PLL decoder,
followed in turn by an 1C low-pass filter which suppresses sub-
carrier output. A modified form of AFC circuitry which Lux
calls its “Closed Lock Leop Tuning System” locks in received
signals but is limited to a locking range of only +100 kHz to
prevent “pulling” of adjacent strong-signal channels.

The AM tuner section of the R-1120 uses a three-gang tun-
ing capacitor and an amplified form of AGC circuitry as well
as a ceramic filter in its i f. section.

AmaricanRadiaHistons.Com
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MICROVOLTS, ACROSS 300-0HM ANTENNA TERMINALS
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Fig. 2— Mono and stereo quieting and distortion
characteristics of the FM section.
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Fig. 3— Distortion vs. frequency in the FM tuner
section.

FM Tuner Section Measurements

Usable sensitivity in mono measured 10.3 dBf, exactly as
claimed. In stereo, usable sensitivity was 22.1 dBf, being
governed by the stereo switching threshold rather than by ac-
tual noise and distortion measurements (THD is down to 1.3
per cent by the time stereo mode is switched in automatic-
ally). The 50-dB quieting point required only 12.5 dBf of signal
strength in mono and 36 dBf in stereo, both figures better
than claimed by Lux. Best S/N in mono measured 77 dB, while
for stereo the S/N for 65-dBf signal inputs was a high 71 dB.
Harmonic distortion of 1 kHz measured 0.09 per cent in mono
and 0.15 per cent in stereo, again exceeding published claims.
All of these results are plotted graphically in Fig. 2, while in
Fig. 3 we have plotted distortion versus frequency for both
the mono and stereo modes.

Capture ratio measured 1.2 dB, while alternate channel
selectivity was 83 dB. Image and i.f. rejection both measured
85 dB, and spurious response rejection was in excess of 90 dB.
Sub-carrier and SCA rejection both measured in excess of 70
dB, exceeding published claims by far. There would be no
need for an MPX filter on a tape deck when recording FM pro-
grams from this receiver. Muting threshold is ideally set at a
level of 13.5 dBf. Frequency response for FM is plotted
(including 75 microsecond de-emphasis) in Fig. 4, along with
crosstalk into the undesired opposite stereo channel.
Response was flat within —1.2 dB out to 15 kHz, and separa-
tion measured a high 51 dB at mid-frequencies, 48 dB at 100
Hz, and 38 dB at 10 kHz.

AM Section Performance
In response to many reader requests, we have begun to
measure a few of the AM performance characteristics of

stereo receivers. In the case of the Lux R-1120 (and nearly
every other receiver we have tested recently), frequency
response was not really something to rave about, as il-
lustrated in the sweep-frequency display of Fig. 5. While
other performance specifications such as S/N, THD, image,
and i.f. rejection all met or exceeded their published ratings,
Lux, like so many other receiver makers, chose to limit the
bandwidth of the AM section with the results shown in Fig. 5.
Perhaps the expected coming of stereo AM will prompt all
manufacturers to take another look at their AM design
philosophy. In the meanwhile, you’ll have to search
elsewhere if you want wide-response AM reception.

Amplifier and Control Section Measurements

The power amplifier section of the R-1120 is conservatively
rated and delivered 150 watts per channel into 8-ohm loads at
1 kHz before the low rated THD of 0.03 per cent was reached.
For a rated IM of 0.03 per cent, power output was even
higher, with readings of 167 watts per channel, as shown in
Fig. 6. Power bandwidth for rated output (120 watts per chan-
nel) extended from 15 Hz to just a bit over 20 kHz (extremes
of frequency at which THD did not exceed 0.03 per cent), as
illustrated in the graph of Fig. 7. Damping factor for the
power amplifier section measured 52 at 50 Hz and referred to
8 ohms.

Phono input sensitivity measured 2.8 mV for rated output,
and overload was a very high 250 mV (at 1 kHz), as against the
160 mV claimed by the manufacturer. Signal-to-noise in
phono measured 78 dB (‘A" weighted) referred to actual in-
put sensitivity, which translates to 86 dB referred to a 10 mV
input. RIAA equalization was accurate to within +0.3 dB,
while frequency response measured through the high level in-
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Fig. 4 — Frequency response

and separation characteristics
(including the 75 uS de-emphasis)
of the tuner section. (Each vertical
division in all 'scope photos

is 10 dB per division.)

AM frequency response.

Fig. 5—
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Fig. 7— Distortion vs. frequency at rated output.

puts was flat from 4 Hz to 170 kHz for the —3 dB roll-off
points (10 Hz to 65 kHz for a —1 dB roll-off). Hum and noise
in high-level mode was 100 dB below rated output (“A”
weighted), while residual noise was a bit lower still, with
readings of 103 dB, “A” weighted.

Tone-control range with the bass and treble control knobs
depressed (2 kHz and 400 Hz turnover) is plotted in the
sweep-frequency ‘scope photo of Fig. 8, while the range of
control available with the alternate turnover settings (200 Hz
and 4 kHz) is plotted in Fig. 9. The subsonic filter response
was exactly —3 dB at 15 Hz as claimed but cannot be seen in
Fig. 10, since the sweep rang in this presentation is from 20 Hz
to 20 kHz. The alternate low-cut filter action as well as the
high-cut filter response are clearly illustrated in Fig. 10,
however, and exhibit their 12-dBjoctave slope rates and
specified cut-off points precisely.

Action of the loudness compensation circuitry is depicted
in the multiple sweep “scope photo of Fig. 11, and Lux chose

to emphasize both bass and treble response in their loudness
circuitry.

Use and Listening Tests

It has been often stated that bench measurements alone do
not tell everything about an audio product. This is particu-
larly true when it comes to products made by a few com-
panies such as Lux. Certainly, this is not the most feature-
laden receiver we have ever put through our lab, nor is it
particularly “bargain priced.” Yet, Lux seems to have the
ability to produce product after product that just sounds bet-
ter. This was particularly true of phono reproduction which
was especially impressive when reproducing program sources
having extreme musical transients. There was no hint of
stridency at the high end and bass reproduction was tight and
true. As for the FM tuner section, again, measured specifica-
tions do not tell the entire story. Certainly, there are tuners
and receivers today which have lower measured distortion

Fig. 8— Bass and treble control
! range at the 400-Hz
1 and 2-kHz turnover settings.

Fig. 9— Bass and treble control
range at the 200-Hz
and 4-kHz turnover settings.

Fig. 10— Low-cut

and high-cut filter response.

Fig. 11— Loudness compensation,
in 10 dB increments,
of the volume control.
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Before this,
all leading record cleaners
carried alittle dirt from
one record to the next.

. EY Rinse . . Buff - M i

Even though you couldn't see it, the build-up of dirt on your clean-
ing pad was inevitable. So you were bound to spread it around.

But now Sound Guard™ record cleaner has the solution. Spray it on
your record. Wipe it off with our non-abrasive sponge, and rinse the dirt down
the drain. And that’s only the half of it.

Once you've buffed your record with our cleaning pad, you can clean
the pad itself with our grooming pad. So you've made doubly sure that
you're not carrving dirt from one record (or side) to the next.

Sound Guard record cleaner is a two-step cleaner; too. It’s good for
light cleaning each time you play your favorites.

It’s ideal for thorough cleaning and before every Sound Guard®record
preservative application.

So stop burying dirt in a buffer. Wash it down the drain.

Like every one of our Sound Guard products, Sound Guard
& record cleaner is sold in audio and

Sound record outlets.
i sound . o
g Guard

Record
Cleaner

Kit

Sound Guard‘keeps your good sounds sounding good.

ﬁ’ | Sound Guard preservative —Sound Guard cleaner —Sound Guard™ Total Record Care System .
Sound Guard is Ball Corporation’s registered trademark. Copyright © Bail Corporation, 1978. Muncie, IN 47302
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figures and even somewhat better 50-dB quieting figures, yet,
when listening to FM over the Lux R-1120 one senses that the
tuner is able to capture and hold signals that other tuners and
receivers have trouble with (at least in our listening location)
and it is equally obvious that tuner alignment has been
carefully performed, so that center-of-channel indications
correspond exactly to lowest distortion tuning points. Dial
calibration, too, was perfect from 88 MHz to 108 MHz, and
the inobtrusive “Closed Lock Loop Tuning” system keeps
signals firmly locked yet did not prevent us from tuning to
weak-signal stereo stations whose frequency was only 400

Sony Model TC-K71I Stereo Cassette Deck

kHz away from some of our local “powerhouse’ stations.

In short, the Lux R-1120 must not be judged on a simple
watts-per-dollars basis but should be auditioned carefully
and compared with other receivers in the same price
category, regardless of their power output ratings. Its 120-
watt plus power output capability should be ample for use
with all but a few ultra-low sensitivity speakers and, speaking
for ourselves at least, we would rather trade 3 or 4 dB of extra
power for the sound quality and elegant design of the Lux
R-1120. Leonard Feldman

Enter No. 90 on Reader Service Card

MANUFACTURER’S SPECIFICATIONS

Frequency Response: 30 Hz to 16 kHz
with FeCr tape, 30 Hz to 15 kHz with
CrO, tape.

Harmonic Distortion: 1.3 per cent.

60 mV.

Sony’s latest front-loading cassette deck provides many
useful features that should be of interest to an audiophile
considering the purchase of a deck in this price range. On the
left end of the front panel are the power switch, a three-posi-
tion timer switch, a headphone level pot, and the associated
jack. The timer switch will turn the unit on in either Play or
Record, as desired, with a helpful status light for the latter.
The cassette is inserted into the guides in the air-damped
door, which has a large, clear plastic cover. The eject button
is just to the right, below the counter and the memory switch,
which can be set to Off, or for Stop or Play upon rewind to
“000.” The light-touch, logic-controlled tape-motion buttons
below all have handy status lights, except for Stop. The logic
configuration provides the capability for flying-start record-
ing, just by holding in Play and touching Record, very nice.
When the door is closed with a cassette in place, an inside
light is turned on. Head accessibility is fairly good with the
door in place and is excellent with it removed (a simple task).

The right side of the front panel includes the good-sized,
well-illuminated level meters with peak level indicators to the
left for 0, +4, and +8 VU. Just below are the Dolby switch,

SIN Ratio: 60 dB with FeCr and 56 dB
with CrO, at peak level.
Input Sensitivity: Mike, 0.2 mV; Line,

Output Level: Line, 775 mV.
Wow & Flutter: 0.045 per cent W rms.

FF & RWD Times: 70 seconds for C-60
cassettes.

Dimensions: 6% in. (17 cm)H x 18Y in.
(46 cm)W x12% in. (31 cm)D.

Weight: 24 3 Ibs. (11 kg).

Price: $540.00.

which offers the choice of multiplex filter in or out, the
limiter switch, and the tape select switches, which offer three
positions each for bias and EQ. The combinations permit
matching various low-noise tapes as well as FeCr and CrO,
types. The large, finely-knurled mike and line level pots are
dual-section without friction clutching. As there is a small dif-
ference in diameter, however, both sections can be grasped
and turned together. The record-mode status light is just
above and between the pots. The mike phone jacks are below
the associated pot which provides full mixing with the line in-
put. There is a stereo line-in jack below its control pot. A
momentary contact push-button allows muting of the record
signal to prevent recording any undesired material, such as
commercials. Use of this function does not remove the signal
from metering or monitoring, facilitating its use. The line-out
pot provides control of the level from maximum to 20 dB
below that. The output, therefore, cannot be reduced to zero,
but finer setting of level for matching is possible. This control
has no effect on the level shown on the meters or on the drive
to the headphone control, a useful feature that is of value
many times.
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The Dahlquist DQ-10.

Time...and Time again.

Critics and audiophiles agree — ...and Time Again is mcunted is dimensioned to

the listening quality of the DQ-10 The real “secret” to the unprece- minimize diffraction in the fre- |
is unexcelled. What accounts for dented performance of the DQ-10 quency band in which it operates. :
its superb performance? lies in Jon Dahlquist’s patented Thus, the effect of the sound we '

3 method for reducing diffraction,a  hear is that of a driver mounted in

Time more audible and destructive form  free space, without obstructions

Much credit fo‘r its smooth coher- of time distortion. The separate or surfaces to distort the original |
ence must be given to the precisely  paffle plate on which each driver sound source. |

matched transient characteristics
of the five drivers. And, a good
deal has been written about the
DQ-10 and its extraordinary solu-
tion to the problems of time de-
lay or phase distortion. It is
not surprising that other high
quality speaker designers
have followed suit in offer-
ing their versions of time
delay correction.

It can Se said that the DQ-10 |
eliminates inaccurate reproduction
caused by time elements— inertial
time delay, and diffraction time
delay — distor:ions that limit
the performance of conven-
tional speaker systems.

That'’s why the more critical
listener will select the DQ-10.
Time and time azain.

)’z;%'i .
T .g,.

P v ¥

&

DAHLOQUIST
27 Hanse Ave., Freeport, N.Y. 11520
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Fig. 1—Frequency response with Maxell LN tape
in normal mode.
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Fig. 2— Frequency response with BASF Studio tape
in both normal and Dolby modes.

The back panel has the line-in and line-out phono jacks, a
socket for the optional accessory remote control, and an
unswitched a.c. outlet. Removal of the wood-grain end pieces
permitted removal of the metal cover which has rows of slot-
ted vents to prevent heat entrapment. The great majority of
the circuitry is on two large PCBs, one of them for the logic.
The soldering was excellent with very little flux residue. Parts
identification was good, and there were helpful direction ar-
rows for the adjustment pots. The power transformer is a
hefty size, and the wire runs were neatly bundled. The two-
motor drive appeared to be of rugged construction, with the
FC servo-motor belt drive to the large-flywheel capstan of
particular note.

Performance

The Playback response of the TC-K7Il deck was within a
couple dB over the entire range of both the 120- and 70-
microsecond test tapes. Level indications on the meters were
very close with these tapes and with a Dolby calibration tape.
Playback speed was approximately 0.7 per cent fast. Using
the pink-noise and 1/3-octave RTA combination, the
Record/Playback response was checked with a number of
tapes showing very good results: BASF Performance and
Studio, Maxell LN and UD, Sony UHF, FeCr, and CrO,,
Nakamichi EXII, and Scotch Master Il and Master 111. Maxell
LN showed a +2 dB plateau in the higher frequencies, drop-

ping to —3 dB at 17 kHz (see Fig. 1). This data was obtained
at a level 20 dB below that to obtain 200 nWb/m at 400 Hz in
playback. With a Record level to match the Dolby reference
(+2.5 dB on the meters), the headroom extended to 7.5 kHz.
The response with BASF Studio (Fig. 2) had similar frequency
limits, but had superior flatness over the entire range at both
levels. There was some rolloff in the highest frequencies with
Dolby, but the change was admirably small below 10 kHz.
Sony FeCr tape (Fig. 3) obtained greater response at the
highest frequencies, out to 20.7 kHz normal, 19.0 kHz with
Dolby. The boost of 3 dB at 15 kHz seems just a bit much, but
a slight increase in bias or a touch with a tone control could
pull it down with substantially no effect on the response
limit. The best headroom at the reference level was provided
with Sony CrO, tape, out to 10.0 kHz (see Fig. 4). The response
at the lower level reached 20.7 kHz. These Record/Playback
responses evidence a flatness that is excellent by any stan-
dard. The multiplex filter notch was 3 dB down at 16.5 kHz
and had its 32 dB notch at a measured 18 995 kHz, just 5 Hz
from 19 kHz. The phase jitter in the playback of a recorded
10-kHz tone was 50 degrees, very good for a cassette deck.
Measurements of HDL, (relative level of the third har-
monic) were made with a 1-kHz test signal with zero
reference as before (see Fig. 5). With that reference, data was
taken based upon changes in Record level. Some deviations
from the expected straight-line functions were shown with

Fig. 3—Frequency response with Sony FeCr tape in
both normal and Dolby modes.

Fig. 4—Frequency response of the Sony CrO, tape in
normal mode.
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The results for this deck with = N

Sony FeCr were measurably bet-

ter than with Maxell LN, and both had lower distortion than
the CrO, tape. In general, HDL, was very low, always at least
20 dB lower than HDL,. HDL, was more noticeable, but was
never a significant contributor to the total distortion. Use of
Dolby mode decreased the level of HDL, and HDL, at all
levels and for all tapes. On the other hand, HDL, was in-
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creased, but its value was still typically less than 0.2 per cent.
The plot of HDL, vs. frequency for Sony FeCr at 10 d8 below
reference level reached a peak of 0.6 per cent at about 5 kHz
(Fig. 6). Below 100 Hz, HDL, was below the measurement-
noise limit and was something less than 0.1 per cent at 30 Hz,
excellent results. The distortion level in Dolby mode was
always as low or lower than that shown in the figure.
Signal-to-noise tests were conducted using the same
reference level, that was used for Dolby level in playback. In
normal mode and IEC “A” weighting, the ratios were 51.0
dBA for Maxell LN and 53.2 dBA for Sony FeCr and Sony
CrO,. With Dolby, Maxell LN had a ratio of 58.8 dBA, and
Sony FeCr and CrO, had 59.0 and 60.3, respectively. To deter-
mine the ratios for the 3 per cent HDL, point, the increase in
the level in Playback relative to the reference level was
measured. Because there is compression in the
Record/Playback process at the highest levels, the true signal-
to-noise ratio has to be related to the actual, relatively at-
tenuated playback tone. With this criterion, Maxell LN had
ratios of 51.8 dBA and 60.6 dBA with Dolby. Sony FeCr had

O MAXELL LN
D SONY FeCr
D SONY CrOp
100 -20
VA4
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<
%
av.
——— 1.0 A — -40
— .
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P
0.l -60
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ZERO

RELATIVE RECORD LEVEL —dB

Fig. 5— Relative level of 1-kHz third harmonic
distortion with Maxell LN, the Sony FeCr, and the
Sony CrO, tapes. The 0 reference is Record level for
Dolby level in playback.
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Fig. 6 — Third harmonic distortion vs. frequency @
10 dB below the Dolby level with Sony FeCr tape.
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ratios of 56.4 dBA, 64.0 dBA with Dolby; and Sony CrO, had
52.7 dBA, 59.8 dBA with Dolby. The ferrichrome tape provid-
ed the best performance in this respect and was also the win-
ner with CCIR weighting. Erasure and crosstalk were both
greater than 80 dB down, excellent results. Separation from
one track to the other was 30 dB down, quite adequate but on
the low side, relative to other measurements.

Mike input sensitivity was 0.13 mV, and that for line was 40
mV, both better than specified. Input clipping occurred at
what would be +18 on the level meters. The pot sections
tracked quite well, with the right one 0.5 dB low at —10 VU.
The output levels for 0 VU in Record were close to 800 mV,
while in Playback the average output was about 750 mV. The
dynamic response of the meters showed that they truly
deserved the VU label. The peak level response indicators
were right on the nose with continuous wave (CW)signals, but
required a dB or so more drive with a 10-mS burst. The meter
scales were generally within a fraction of a dB. The limiter
threshold was close to the Dolby level reference, with 1 dB of
compression with a CW signal for a normal indication of
+4.5 VU. The maximum indication was just above scale with
severe overdriving. In a dynamic test, a 25-mS burst about 25
dB above threshold was reduced to + 8 VU by the end of the
burst. The first part was clipped/limited to about +12 VU.
Signal levels lower than this very severe test would be reduc-
ed further.

The tape playback speed varied a total of 0.1 per cent at
most with line power anywhere from 100 to 130 V. A 3000-Hz
test signal was recorded at the beginning, middle, and end of
a cassette, and plots were made of tape speed and wow and
flutter. There was very little variation in tape speed at any of
the three positions. With flutter, however, the results at the
ends of the cassette were obviously poorer than in the mid-
dle. A second cassette was used (see Fig. 7), and a longer plot
was made of flutter at the beginning of that cassette {top

trace in the figure). The improvement in the results was in-
dicative of problems associated with the first cassette used.
The deck, therefore, appears capable of meeting its rather
tight 0.045 per cent W rms specification the great majority of
times with good quality cassettes. Fast forward and rewind
times for a C-60 cassette were 73 seconds. Logic response
time from Fast Wind to Playback was less than a second.

Listening and Use Tests

Cassette loading and unloading was very easy. Removal of
the plastic door was easy and straightforward, making clean-
ing and demagnetization very convenient. The light-touch
tape motion switches were really a joy to use with the logic
control a definite benefit. No goofs were detected in trying to
find a weakness in the system. The timer switching and record
mute button worked as specified. The headphone level con-
trol, the memory play function, flying-start recording, and
meter indications unaffected by the output pot were con-
tinually useful. The nice, open faces of the meters aided in
their use, as did the peak indicators. The instruction book was
very good with excellent text and illustrations. The discussion
of various aspects of the deck flows very well, and there are
good ties to the diagrams for specific tasks. There is a short
list of recommended tapes, but no schematic.

The playback of various sources was most satisfactory and
switching back and forth between Dolby and normal modes
did not introduce any detectable shifts in response, even of a
subtle nature. The limiter was used with music recording at a
purposely high level, switching it in and out. In playback, the
improvement it gained was obvious. The limiter would be
especially useful for unattended recording, such as with timer
start. All Record, Pause, and Stop clicks were of very low
level, well into tape noise. The Sony TC-K71| offers very good
performance, excellent in some areas, coupled with the flex-
ibility of many useful features. Howard A. Roberson

Enter No. 91 on Reader Service Card

Fig. 7— Measurements of tape speed and wow &
flutter with a 3-kHz test signal at the beginning,
middle, and end of a cassette.

WaF
Wrms g9
2nd
CAS§$TTE0°/ o A \/‘mef A\ AV A M A A
BEGINNING
¢ 0.1% A
\\f'jrams sl\m,/\‘ i/ \VJM-(.,\\/-\AMW Al \[sV ‘\J‘Hv \J'J\"\
0%
\ { \\
WaF 01% 1 - S e e
WTD s e e
PEAK (g,
+1%
TF';’&PE —— - - S -
SPEED &
I1SEC -
TIME
BEGINNING MIDDLE END

Fig. 8— Limiter action of the Sony TC-K711 cassette
deck. (Each division equals 5 mS.)
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True Tangential
Tracking Turntable

In the one hundred years since Edison recorded “Mary had a little lamb” on a tinfoil cylinder, no one

found a way to eliminate the mass of bulky tone arms.

Then Willi Studer developed the revolutionary ReVox B790 true tangential tracking turntable. It replaces
the conventional tone arm and all its problems with a unique, patented opto-electranic playback servo system.
The cartridge moves up, down and laterally guided by a beam of light. It's easy on your record grooves and easy
on your nerves. It’s so simple and goof-proof even a child can safely play your most treasured records.

The new ReVlox B790 looks and performs better than any turntable you've ever seer or heard. To give
it the ultimate test, bring your favorite record to your ReVox dealer for a demonstration. For complete information

and the name of your nearest ReVox dealer, circle reader service number or write to us.

Enter No. 43 on Reader Service Card
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Studer Revox America, Inc., 1819 Broadway, Nashville, Tenn. 37203 / (615) 3299576 * In Canada: Studer Revox Canada, Ltd. / (416) 423-2831
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Scott Model CD-87R Stereo Cassette Deck

"

\

MANUFACTURER’S SPECIFICATIONS -
Frequency Response: 30 Hz to 14 kHz, \
30 Hz to 17 kHz with FeCr and CrO,
tapes.

Harmonic Distortion: 1.5 per cent.

S/N Ratio: 56 dB.

Input Sensitivity: Mike, 0.5 mV, Line 50

Wow & Flutter: 0.065 per cent W rms.

mV. Dimensions: 18 % in. (46.6 cm) W x

Output Level: Line, 400 mV, Head-
phone, 1 mW @ 8 ohms. H.

The Scott CD-87R cassette deck has very good basic per-
formance as well as some features not normally available. As
a starter, the unit designated CD-87 is mountable in standard
racks. (Don’t get confused by the fact that the CD-87R is the
non-rack unit) Below the counter and its reset and the
memory switch is the tape-running indicator which this
reviewer found very helpful. Immediately to the right is the
Record status light. The two level meters are brightly il-
luminated, but the scales seemed a bit small by current prac-
tice. A peak indicator with a + 3 threshold is between the
meters. In a row below are the two mike phone jacks, a mike-
DIN/line switch, a three-position Dolby NR switch to permit
having the multiplex filter in or out, separate bias and EQ

13% in. (335 cm)D x5% in. (132 cm)

Weight: 18 3 Ibs. (8.3 kg).
Price: $349.95.

switches with positions for normal, FeCr, and CrQ,, and the
output and record level controls. The latter is a dual-concen-
tric pot with friction clutching. The knob diameters are a bit
on the small side for easy adjustment.

The cassette loading scheme is unique and does seem
somewhat magical in operation. Placing a tape in the
elevated carrier within the door opening and giving it the
slightest push, or closing the clear-plastic door, causes the
cassette to zip into position. Eject swings the carrier back up
snappily, but retains the cassette in the load/unload position.
The first judgment was that the action was too vigorous, but
throughout the testing the cassettes were always properly
seated for play and retained in the carrier on ejection. Ac-

AmericanRadioHistorv Com
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Fig. 1—Frequency response with Scotch Master | tape in
normal and Dolby modes.

cessibility to the heads and capstan drive was adequate with
the carrier in the play position and the plastic head cover
flipped-up. The lever-action tape motion controls required a
firm push, but latched reliably each time. The phone jack is
just to the left, with the power switch above.

The line in and out phono jacks are on the back panel, as
well as a DIN injout jack. The flow soldering on the major
PCB was excellent, and the hand soldering in other areas was
good. Parts identification was good and the adjustments were
well labeled. There were three internal fuses, not mentioned
in the instruction book.

Performance

The play response of the Scott deck was very good in the
middle and high frequencies, but was up to 4 dB down at the
lowest frequencies, consistently for three different alignment
tapes. Playback of standard reference levels were within 0.5-
dB meter indication with the output pot at maximum. BASF
Studio, Maxell UDXLI and UDXLI!, Scotch Master |, Master Il,
and Master I, Sony FeCr, and TDK SA all showed good
record/playback responses in the pink-noise/RTA checks.
Head contour effects were apparent up to about 200 Hz in
the sweptsinewave record/playback responses. Scotch
Master | had a gently falling response at Dolby level (+3
meter), but headroom still extended to 7.3 kHz (see Fig. 1).
With the level 20 dB lower, the upper limit was 16.5 kHz. The
response with Dolby was very close at the higher level, but
there was a gentle (+1.5 dB) elevation around 2 kHz, and the

Fig. 3—Frequency response with TDK SA CrO, tape in
normal and Dolby modes.
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Fig. 2—Frequency response with the Sony FeCr tape in
normal and Dolby modes.

high end rolled off at 14.5 kHz. The headroom with Sony FeCr
was 6.8 kHz, slightly less than that with Dolby (Fig. 2). The
response 20 dB lower extended to 20 kHz with a slight peak at
12 kHz. These excellent results were substantially matched in
Dolby mode, with minor discrepancies at the very highest fre-
quencies. The responses for TDK SA were close to those for
the Scotch tape (Fig. 3). The multiplex filter was 3 dB down at
16.6 kHz, and the 33-dB notch was at 19.040 kHz. The phase
jitter in the playback of a recorded 10-kHz tone was 50
degrees, good for a casette deck. (The jitter does vary from
one cassette to another.)

The CD-87R deck had a low level of distortion products
compared to other recorders in its price range, particularly
with the CrO,-type tape, TDK SA. With a 1-kHz test tone,
HDL, was 1.3 per cent or less at Dolby level for the three
tapes tested. At 8 dB lower record level, HDL, for TDK SA
was approaching 0.1 per cent (Fig. 4). HDL, (2nd harmonic
distortion level) and HDL; (5th) were admirably low with few
exceptions. Use of Dolby obtained a reduction in the levels of
all distortion products, in contrast with some decks where
there is an increase in HDL,. The plot of HDL, vs. frequency
for the TDK tape at 10 dB below Dolby level (—7 meter)
shows very low distortion except for the lowest frequencies
(Fig. 5). The signal-to-noise ratios were excellent for all tapes.
With IEC “A” weighting, the figures were 50.3, 55.4, and 55.2
dBA for Scotch Master 1, Sony FeCr, and TDK SA, respective-
ly. With a HDL, = 3 per cent reference, the results were 57.7,
59.2, and 57.9 dBA. With Dolby, the values were 59.8, 63.2,
and 60.2 dBA for the Scotch, Sony, and TDK tapes. With the 3

Fig. 4 — Third barmonic distortion vs. frequency with TDK
SA tape in the normal and Dolby modes at 10 dB below
Dolby level.
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per cent HDL, reference, the figures were 67.8, 67.4, and 63.8
dBA, excellent performance. CCIR weighted figures were 8
dB lower for normal mode, about 5 dB lower with Dolby.
Erasure and crosstalk were both at least 80 dB down. Separa-
tion from one track to the other was an excellent 50 dB, much
better than the typical cassette deck.

Mike input sensitivity was 0.3 mV and that for line was 24
mV, both better than the specifications. Clipping of the input
signal appeared at a level equivalent to +16 on the meters.
The sections of the input level pot tracked very closely. The
friction coupling was slightly tight, somewhat aggravated by
the small knob diameter. The output pot also had excellent
tracking, and the output at its maximum position was equal
to the specified 400 mV with a zero meter indication. The out-
put at the headphone jack was less than the specified 1 mw
with an 8-ohm load, but it drove most phones satisfactorily.
There is no designation on the face of the meters, but the
dynamic response was in accordance with VU meter stan-
dards. The scales are not as detailed as some, but they match-

ed set-in attenuation exactly. The “+3” peak indicator .

threshold was at + 5 with a CW signal and at + 6 with a 10-m$
tone burst. The playback of a standard tape was 0.7 per cent
fast with 120 V power. With a reduction to 100 V, the play
speed was 0.17 per cent higher; at 130 V, the speed was 0.3
per cent lower. The wow and flutter and speed stability were
checked at the beginning, middle, and end of a cassette (Fig.
6). The typical flutter of 0.05 per cent W rms is certainly very
good, and within the specified 0.065 per cent but there were a
number of peak values close to 0.1 per cent W rms. On an
IEEE weighted peak basis, the typical value was 0.07 per cent.
The wind times were just over 80 seconds for C-60 cassettes.

Listening and Use Tests

Loading and unloading cassettes was very easy, in general,
though a little care was needed. Accidentally pushing a tape
slightly when unloading could result in its being loaded again.
Pushing the tray in without a cassette required shifting up the
two guide rollers at each side of the tray, a somewhat fussy
task not mentioned in the instruction book. The cleaning and
demagnetization were accomplished with care; it would have
helped if there had been additional clearance for the Q-tips
and the demagnetizer. The tape motion controls worked
reliably through all of the testing, including the concerted ef-
fort to make something go wrong. The tape-running indicator
was useful, particularly when it was desirable to check what
was going on from some distance away.

The text of the instruction book was quite adequate, with
the exception of the failure to mention the need to lift the
roller guides to push the tray in without a cassette. The il-
lustrations were good, although | would have liked to see
more information provided on setting record levels. The
playback of recorded music left little to be desired. With
Sony FeCr, there was a slight increase in ticks from one
record. With TDK SA, there was a very slight increase in
presence with Dolby, but this change was very subtle. With
these tapes, and the Scotch Master I, there was nothing
detrimental detected. The Scott CD-87R does not offer all the
features found in some of the other decks in its price range,
but this cassette deck does deliver very good record/playback
response, low distortion, accurate VU meters, excellent
signal-to-noise ratio, and its snappy load/unload scheme. And
if rack mounting appeals to you, there’s the Scott CD-87,
complete with front-panel handles. Howard A. Roberson

Enter No. 92 on Reader Service Card

O SCOTCH MASTER I Fig. 5— Third harmonic distortion vs. level
O SONY FeCr @ 1 kHz with Scotch Master I, Sony FeCr,
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10 20 Fig. 6 — Tape speed variation
and wow & flutter measured at the beginning,
middle, and end of a cassette.
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SAVE ON MAGALZINES...

Code Nos.

\n

92

22

21

5

And buy the easy woy...

You can use the card to order your favorite magazines
at low cost, and all from one source. Take advantage
of these special rates now, and save up to 50%. All
you have to do to order, is put the magazine code
numbers in the boxes on the card. (Limit 4 magazines
per customer at these special rates.) If the card is
missing, write to: Reader’'s Magazine Service, 401 N.
Broad St., Phila., PA 19108.

Magazines

TV GUIDE. Subscribe and get 30
issues for $8.95.

TV GUIDE: Subscribe for a longer
rate and save more. 52 issues for
$15.50.

BOOK DIGEST. You get 12 issues for
$8.95. You would pay $18.00 on the
newsstands.

AUDIO. You pay only $7.50 for 9
issues. On newsstands this would
cost $11.25.

BETTER HOMES AND GARDENS.
You subscribe for 1 year (12 issues)
for $8.00. On newsstands, the cost
would be $11.40.

APARTMENT LIFE. You can have
12 issues delivered to your home
for $7.97.

PEOPLE into MUSIC/PICKIN’. Sub-
scribe and get 10 issues for $7.00. This
would cost you $12 on newsstands.
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Code Nos.
73

90

93

9N

40

38

97

Magazines

MARIAH. Subscribe for onfy $8.97
for 6 issues. Cost on newsstands
would be $12.00.

CUE. Subscribe and get 20 issues for
$10.00. On newsstands the cost
would be $20.00.

YACHT RACING/CRUISING. You
can have 10 issues delivered to your
home for $7.50, a 50% saving off the
regular $15.00 yearly rate.

NEW DAWN. Have 12 issues delivered
to your home for only $10. You would
pay $15 for 12 issues if you bought
them on newsstands.

TIME. 25 issues for $14.97. Gn news-
stands, you would pay $25.00.
SPORTS ILLUSTRATED. You pay
only $12.77 for 26 issues.

MONEY. You pay $12.50 for 10 issues.
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Michael Tearson

Jon Tiven

This Year’'s Model: Elvis Costello
Columbia JC 35331, stereo, $7.98.

For the past few weeks | have to ad-
mit that I've been listening to the radio
a lot more than anything else, keeping
my ears perked for something more in-
teresting than the records I've been
sent from the record corporations.
Most of the LPs that come out these
days sound like they were recorded in
either an executive cubbyhole or a
conference room, rather than the
bathroom, living room, or bedroom
that spawns creativity. Anyhow, | got
This Year's Model in the mails and |
can predict that the radio will not be in
use quite so often for the next few
weeks, at the very least. Elvis’ second
big record is every bit as eccentric as
the first, slightly more worldly lyric-
wise, and promises to grow on yours
truly in the times to come.

First, this features the Elvis Band
which has been touring extensively
since the release of the last album and,
thus, the role of producer Nick Lowe is
slightly less arrangement-oriented and
more reliant upon getting the most out
of the least. The album is recorded
primarily live with very few overdubs,

and is particularly heavy on the bass
and drums, utilizing keyboards (mainly
Farfisa organ) for melodic lines and
Elvis’ tremeloed rhythm guitar to punc-
tuate the beat with the chords. Some
may see the album as underproduced
but for my money it is very produced
... but enough for the sound, let’s get
to the songs.

The hits are No Action, This Year’s
Cirl (the latter containing a beautiful
combination steal from The Stones
Stupid Girl and the Beatles You Won't
See Me in the bridge), the punkesque
You Belong To Me a delightful but
cryptic song called Hand In Hand, the
acoustic guitar-driven Lip Service, a
song that sounds so much like The
Band it's scary called Living In
Paradise, a creepy/speedy Music
Machine descendant called Liptick
Vogue formerly entitied Not Just
Another Mouth, and an indictment of
the American waves called Radio
Radio. Which leaves only three tunes
on the whole album which aren’t full-
fledged winners and even they're bet-
ter than most of the stuff around now.

His attitude is similar to most of the
New Wavers—change the world by
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getting rid of all the old boring institu-
tions and people —but with a musical
style which to date has been far more
commercially successful, the former
Declan Patrick McManus has already
reached more people than the Sex
Pistols, the Talking Heads, and the
Damned have collectively. This Year’s
Model should bring him even closer to
all the feeding hands he wishes to bite,
and for good reason. J.T.

Sound: B+

Performance: A

Kill City: Iggy Pop & James Williamson
Import/Bomp IMR 1018, stereo, $7.98.

Everytime | hear lggy | can envision
the first time | came face to face with
the boy, eating scrambled eggs with his
hands in the St. Moritz Hotel on New
Year’s Day, 1974. The night before |
observed him onstage diving into the
audience, making barely discernible
throat noises and turning New York’s
Academy of Music into a scene that
made CBGBs look like a Yale class-
room by comparison. But that January
1 morning he was a tamed man-eater; |
was later a witness to the other side of
the schizophrenic.




That was his last moment of glory
before his second decline . . . he would
later come back to New York only to
play the suburban dives. Upon return-
ing to Los Angeles he would become
heavily drug-dependent, fire managers,
and musicians; and eventually hook up
with then-journalist Ben Edmonds who
supervised the making of Kill City. It
was a low period for the Ig, for without
his longtime fellow stooge Ron
Asheton the only close musical
companion he had was James William-
son, whose Stones-fixation was just
one of the many curses upon lggy Pop.
Kill City is a bizarre combination of Ig-
gy’s raw power strewn on top of
Williamson’s Keith Richardisms,
Stooges pianist Scotty Thurston trying
to add a little musicality, and Soupy’s
sons Tony and Hunt Sales trying to be
the rhythm section on what sounds like
a bunch of songs they’d never heard
before. It’s a mess.

First off, Williamson mixed the
album and obviously doesn’t know
much about the process, as it sounds
like nothing really fits together and the
drums are barely audible. All the rock
tunes rely upon the opening riff from
Saturday Night's Alright For Fighting
(possibly as these tapes were recorded
as a demo for Elton’s Rocket Records)
or any given Stones tune, and the
whole album has a flavor not unlike Ex-
ile On Main Street. | wish that the
voice of Ig had been given more pro-
minence in the mix because most of
the time it’s very difficult to make out
anything at all that he’s singing, and
it’s hard to tell which tune is playing as
there's not a lyrical clue to be found.
Perhaps this wasn’t Iggy’s finest mo-
ment, but let us not forget whose
album thisreally is.

Unfortunately, Williamson did have
an amnesia attack as far as that’s con-
cerned. Not content to merely take the
money for this project (after serving
some time working for Chicken De-
light, he remixed the tapes and sold
them to Bomp) he gave himself equal
billing, as if there’s a significant James
Williamson following to buy Kill City
on faith alone. If James wishes to be a
star, let him do something new and
make it on the merits of his music, but
riding on the coat tails of past ac-
cidents is not exactly fair play. Kill City
is OK but not astounding, a piece of
history representing only a few weeks
in the life of someone who would most
likely rather see it all forgotten. Then
again, lggy’s got a pretty good mem-
ory —last time | ran into him he asked
me, "Hey —still eating scrambled eggs
with a knife and fork?” J.T.

Performance: B —

Sound: D +
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Cats Under the Stars: The Jerry Garcia
Band
Arista AB 4160, stereo, $7.98.

Against all my expectations Cats
Under the Stars is one of the better
albums Jerry Garcia has been assoc-
iated with. Its best shot comes first
with Ruben and Cherise which retells
the Orpheus legend in modern terms. It
sports a vibrant mariachi synthesizer
part and an infectious tricky melody
reminiscent of the Grateful Dead’s
Scarlet Begonias. Next, Love in the
Afternoon is a dreamy, lazy, loping
song that works handsomely. From
there it is hit or miss. Some work,

Gomorrah, Rhapsody in Red;, some
don’t, Donna Godchaux’s Rain and the
two short filler numbers.

The Dead’s famous Bob and Betty
engineering team turns in a deft job.
Cats is Carcia’s brightest sounding
record. When Maria Muldaur har-
monies are added, it takes on a rich
luster.

Cats Under the Stars has held up
over time much, much better than | an-
ticipated. With a supply of good songs
that outpoint the weaker moments, the
album is a winner by decision. M.T.

Sound: B+ Performance:—_B

Frazier's MARK 1V
Stands Out In A Crowd

g :

For under $500.00 you can own a pair of loudspeakers that puts todays’
sound out front where it belongs — The clean tight sound of today’s
music — Don’t short sound vourself — Check out Frazier'’s MARK IV
before you buy any loudspeaker — So efficient that we make a 10 watt amp

sound like 50 watts.

Write us for the complete Frazier story.

RAZIE

I MNCORPORATED

1930 VALLEY VIEW LANE e DALLAS, TEXAS 75234 .214/241-3441

Great Loudspeakers from $60 to $1300
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The Last Waltz: The Band
Warner Brothers 3WS 3146, stereo,
$14.98.

The Last Waltz is what The Band
called its final concert appearance on
Thanksgiving 1976, at Winterland in
San Francisco. Martin Scorsese filmed
it and the film is glorious, the best rock
concert footage ever. His crack cam-
era crew caught an amazing amount of
the on-stage interplay.

For the night, The Band gathered
together lots of people they’ve worked
with or simply admire, and each guest
got a spot in the movie and record with
The Band backing everyone. The music
is exuberant and exciting, with great
performances almost commonplace.
Some of the highlights are their first
boss Ronnie Hawkins’ for Who Do You
Love, Paul Butterfield and Levon Helm
sharing Mystery Train, and Muddy
Waters at his most playful on Mannish
Boy. Then there’s Joni Mitchell’s off-
stage human saxaphone part in Neil
Young’s Helpless. The two most
scorching guest shots are the in-
evitable Bob Dylan set (Dylan always
unleashes something extra in The
Band) and Van Morrison’s. Unfortun-
ately, in the movie both are truncated.
Only the second half of Dylan is in the
film. Also cut was a super Ray Charles-

style, gospel-tinged arrangement of
Too-Ra- Loo-Ra-Loo-Ral (That’s an Irish
Lullaby) sung as a duet with Richard
Manuel.

The Band’s performances of their
own material sprinkled throughout are

uncommonly emotional for stuff
they’ve done and done and done
forever. Stagefright is magical, the best
song Rick Danko has ever had to wrap
a vocal around. However, he gives that
one a run with his impassioned job on
It Makes No Difference which, with a
new Howard Johnson horn arrange-

ment, is far superior to the original
studio version. And Levon Helm sings
his butt off on The Night They Drove
Old Dixie Down. Only one of the film’s
songs, Baby, Don’t Do It, their encore
placed at the start of the film, is not in-
cluded in the record.

Spread throughout the film is some
incidental, studio-recorded music and
some numbers filmed in live per-
formance on the MCM Studio’s sound-
stage. All this, plus a couple of new
Band songs, are gathered on side six of
the three-record set under the um-

th units, the .

speakers of comparable size.

developed together, using the%omputgrised digital analysis
techniques which KEF pioneered. The Corelli. designed
for shelf mounting, offers remarkable bass pedormance
and surprisingly high power handling from such a compact
system. The Calinda and Cantata are tall, elegant floor-
standing loudspeakers with a special arrangement of the
drive units which give a truer frequency response, greater
clarity and a sharper stereo image than any previous

And because we make all our own drive umnits, we can
offer a consistency in manufacture and performance which
is unrivalled in the Hi-Fi industry.

Write for literature and the name of your nearest dealer.

KEF Electronics Ltd., US Distributors Intratec,
PO Box 17414, Dulles International Airport,

Washington DC 20041. KE F m

The Speaker Engineers

Enter No. 21 on Reader Service Card
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brella title of The Last Waltz Suite.
Some notes here: The Weight, newly
recorded, features the voices of Mavis
and Pop Staples and the Staples
Singers in a version that is spirited in
the film and paradoxically a bit flat on
record. On Evangeline Emmylou Harris
is added in the type of country nar-
rative ballad she does best. Finally the
movie’s theme music played over the
credits sounds suspiciously like The
Third Man Theme rewritten into 3/4
time. The Band has previously record-
ed The Third Man Theme on their
oldies album, the excellent Moondog
Matinee.

Both as record and film, The Last
Waltz is a tremendously attractive
package. Its recorded sound, better
than average for a live record and a
breakthrough for movie sound, sets a
new standard for rock cinema. The
studio work is equally well done.

| must cop to having been emo-
tionally bound up in the music of The
Band for a long, long time, nearly as
long as | care to easily remember
anymore. The end of The Band'’s road
life is a landmark, if not a real event,
and one that probably means most to
those involved. (Incidentally, there is
the inference that The Band will make
further studio records though they will
not tour. Then again, how many retired
artists keep coming back for one more
tour? Anything can happen.)

Most important is the emotion
bound up in this set of performances,
particularly Robbie Robertson’s—his
guitar work has never been stronger
and in the film he is a captivating
presence. For one who takes no on-
stage lead vocals, he is on screen inor-
dinately much, but then again, he is
the producer of both record and film.

The record is excellent, but don‘t
miss the movie. M.T.

Sound: A —

Performance: A

20 Golden Greats: Buddy Holly/The
Crickets
MCA 3040, $7.98.

Over the years Buddy Holly’s re-
corded legacy has been treated really
shabbily in America. Virtually all of his
albums have dropped out of print here,
forcing you to search for imports
(usually from England or Germany) if
you want to hear him at all. Most
recently, only a 24-song, double-
pocket reissue has been available here.
Of these 24 pieces, 14 appear on 20
Golden Greats.

| doubt that even this collection
would have been released here had it
not gone to No. 2 on the English charts
for a two-month spell in early '78. The
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imminent release of a film about Bud-
dy also must have had some effect.

In any case, the collection is ex-
emplary as far as the selection goes. It
is likely that any favorite you might
have of Holly’s music is here. But there
is no annotation, no credits, not even
any mention of what is mono, stereo,
or rechannelled stereo (as most Holly
albums have been). Listening indicates
that the album may well be mono after
all, but | can’t be completely sure as
the sound really isn’t that hot.

Buddy Holly is probably the most
loved of the great stars of the ‘50s.

Elvis was the King to be sure, but Holly
was something else again. He wrote
and sang, played very advanced guitar
for his time, and got involved with the
arrangements and the production. In
short, though he knew it not, Holly was
the model for the self-contained stars
of today. He was super.

20 Golden Greats may not be
perfect, but it is easily the best Buddy
Holly collection available in America
in years. What counts most is its
generous amount of music. M.T.

Sound: D

Performance: A

and other comméhis frbm at-l'i critics
about Ohm F loudspeakers:

L g

Comments from The
Complete Buyer’s Guide
to Stereo/Hifi Equipment:

“The Ohm F is an extraor-
dinary loudspeaker. It has
only one driver, which acts
as a pulsating cylinder....
What this means in terms of
scund quality is remarkable.
It may well be the finest
speaker on the market and
is certainly without a doubt
among the top few’

Comments from
Stereo Review:

“The tests we have made
all tended to confirm the

claims made forthe OhmF....
In our simulated live vs.
recorded test it rated A to
A+...with one of the larger
power amplifiers...the sound
began to warrant the use of
such words as ‘awesome’...
it is easily one of the best.”
(°Ziff-Davis Publishing Co.,
11/73, all rights reserved. Re-
printed by permission.)

For a free reprint of 13
complete reviews of Ohm
loudspeakers, please write:

241 Taaffe Pl
Brooklyn, NY
11205.
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The Complete Charlie Barnet; Vol. 1,

1935-37

RCA Bluebird AXM2 5226, mono,

$7.98.

Charlie Barnet, Vol. 1

Ajax 104, mono, $5.98.

Charlie Barnet, Vol. 2

Ajax 106, mono, $5.98.

Charlie Barnet & His Orchestra; 1938

Alamac QSR 2435, mono, $2.98.

The Best of Charlie Barnet

MCA 2-4069, mono, $7.98.

Radio Discs of Charlie Barnet

Joyce 2012, mono, $5.98.

Film Tracks of Charlie Barnet

Joyce 3001, mono, $5.98.

Charlie Barnet & His Orchestra

Aircheck 5, mono, $5.98.

Charlie Barnet & His

1945-47

First Heard 1974, mono, $6.98.

One Night Stand Battle of the Bands;

Charlie Barnet vs. Woody Herman

Joyce 1012, mono, $5.98.

Charlie Barnet & His Orchestra; 1949

Alamac QSR 2446, mono, $2.98.
Charlie Barnet, handsome as a

matinee idol, scion of wealth

(American Sugar Refining Company

Orchestra;

and the New York Central Railroad),
was expensively educated and groom-
ed for a career as a corporation
lawyer, but a passion for music and
particularly jazz consumed him, and,
at 16, he turned to the saxophone and
eventually developed into one of the
band era’s foremost reed players.
Barnet led many big bands from
1933 until the late 40s, and the above
collection of recordings, most of them
available with a little searching in col-
lectors shops, provide an accurate
documentation of his lengthy and
often remarkable career. By his late
teens, Barnet, bankrolled by an in-
dulgent family, was leading pickup
bands aboard cruise ships to South
America. Later he returned to school
to please his mother, doubling at night
as a sideman with various night club
orchestras. In 1933, he got his first
steady job as a bandleader at the Para-
mount Hotel (partially owned by an
uncle) on West 46 Street in New York
City, and made his first recordings
under his own name for the American
Recording Company group of labels—
Melotone, Perfect, and Oriole.
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Barnet’s 1933 band was formed on a
shoestring (the family coffers were not
bottomless);, for $20.00 he bought a
library of Jan Garber’'s businessman
bounce arrangements (Garber, “The
Idol of the Airwaves,” used saccharine,
Lombardo-like voicings, but without
Guy’s klutzy rhythm). Barnet also ob-
tained a few jazz charts by Horace
Henderson and Benny Carter.That the
Barnet band was slow to develop an
original style is evident on the Ajax
Charlie Barnet, Vol. 1 release, con-
sisting of early Melotone and Perfect
recordings and on his early Bluebirds.
The Ajax Vol. 1 collection focuses on
the 1933 Barnet band playing Mickey
Mouse Carber arrangements (with
Harry Von Zell, who was also announc-
ing the band’s CBS broadcasts on
vocals!). Only Barnet’s highly volatile,
jump-phrasing tenor sax adds an ex-
plosive jazz touch.

In 1934, Barnet followed Ozzie
Nelson into an excellent booking at
New York’s Park Central Hotel; at the
end of the year he had signed with
Bluebird. He was still using the Carber
charts and still floundering in search of



a musical identify, but he was buying
more arrangements from black jazz
musicians he admired such as Benny
Carter and Horace and Fletcher
Henderson. Some of the hot jazz in-
fluence can be heard on early Bluebird
sides like the Jan. 21, 1935, recordings
of Nagasaki, Growlin’, and On a Holi-
day.These were cut in New Orleans
with a band that included trumpeter
Chris Griffin, trumpeter-arranger Eddie
Sauter, and vibist Red Norvo. in New
Orleans the band, after struggling
through the South, snared a splendid
gig at the Roosevelt Hotel. After
several successful weeks, the engage-
ment was abruptly terminated when
the “Kingfish” Huey Long complained
to the hotel management that the band
was too loud. The jazzy Bluebird New
Orleans sides were recorded by RCA
A&R recording supervisor Eli Obers-
tein, who was in town cutting blues
and country music artists. The six New
Orleans tracks were cut in the rustic
setting of a barn, and they hold up to-
day, coming through one’s speakers
with the crisp, boxy jukebox sonics of
the better recorded 78 RPM swing
discs of the mid and late 30s.

Most of the remaining 26 Barnet
Bluebird sides, collected in The Com-
plete Charlie Barnet Vol. 1, keep a lid
on the band’s jazz kick. Victor exec
Leonard Joy appeared to be trying to
mold the Barnet orchestra into another
Ozzie Nelson aggregation (good- look-
ing, boyish crooner-bandleader playing
and singing bouncy ballads). Although
jazz talent was present in this early
Barnet band, it was never permitted to
get up the healthy head of steam it was
to develop with such later Bluebird
numbers as Cherokee, The Count’s
idea, and The Redskin Rhumba. These
swing classics as well as other blazing
numbers that captured the jitterbugs
fancy and the jazz fans’ approval, will
hopefully be covered in Bluebird’s Vol
2 Charlie Barnet reissue. (That is, if
RCA resumes issuing the Bluebird
series; right now the company is using
most of its pressing facilities to meet
the insatiable demand for posthumous
Elvis’. Most of Bluebird Volume One is
mainly of interest to Barnet buffs and
big band memorabilia freaks. The
band recorded any number of novelty
and sentimental hits of the day like I'm
an Old Cowhand, Until the Real Thing
Comes Along, and When Did You
Leave Heaven; also included are two
collector’s items—theme songs of
what were to become the most popular
disc jockey shows. Both Make Believe
Ballroom Time and The Milkman’s
Matinee feature vocals by the Modern-
aires, a group that was to make it big
with Glenn Miller. It is only on the very
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last track in the Bluebird doubleset, an
out and out swinger, I’'m Praying Hum-
ble, recorded in September of 1939
under a new Bluebird contract, that we
begin to hear the guts, power, and
finesse that characterized the great
Charlie Barnet bands. Ajax’s Charlie
Barnet, Vol 2, shows what the maestro
might have done earlier, unfettered by
commercial restraints. This LP consists
of 1937 sessions made for the indepen-
dent variety label; some of the tracks
are outstanding jazz performances
that include a rousing reprise of Flet-
cher Henderson’s Down South Camp
Meeting and punching instrumentals
like Swinging Down to Rio and Chris
and His Gang; Barnet’s forceful, driv-
ing tenor is very much in evidence.
Another good cut is the moody Take
My Word, an exquisitely scored Benny
Carter piece that was recorded by Cab
Calloway under the title, Lonesome
Nights. Three interesting items round-
ing out Ajax’s second Barnet collection
are Surrealism, Overheard in a Cocktail
Lounge, and Merry Widow on a Spree,
performances that owe something to
unorthodox arranger-leader Raymond
Scott. Two outstanding black musi-
cians, trumpeter Frankie Newton and
bassist John Kirby, appear on the Ajax
Variety dates. In the following years
Barnet regularly ignored racial barriers
by employing many black musicians.

By 1938 Barnet and his band, having
terminated their first Bluebird con-
tract, were coming nearer and nearer
to outright jazz. The band made no
commercial recordings that year, but
was featured in Martin Block’s two
mammouth swing carnivals held at
Ranadalls Island in NYC; it also cut
some radio transcriptions that have
been issued on Alamac’s Charlie
Barnet and His Orchestra, 1938. These
have a high quotient of jazz material.
On the Alamac LP, one notes the bud-
ding, black-influenced big band style
that emerged full-blown when Barnet
went into the Famous Door on 52nd
Street in the fall of 1938 following
Count Basie. Barnet’s love for the jazz
bands of Fletcher Henderson, Chick
Webb, Benny Carter, Jimmie
Lunceford, Count Basie, and par-
ticularly Duke Ellington, is heavily
reflected on this album and indeed
throughout the remainder of his
carear. On the poorly dubbed Alamac
disc we hear good performances of
Lunceford’s Rock it For Me, Duke’s
Prelude to a Kiss, Harmony in Harlem,
and ! Let a Song Go Out of My Heart,
and Basie’s Do You Wanna Jump
Children]

MCA’s "twofer” double set reissue
offers first-class sonics and bristling
big band performances. The period
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covered here is 1942-46 when the
Barnet band was cresting at its peak,
musically and commercially. Included
are driving Decca recordings like
Skyliner and Smiles featuring Barnet’s
expressive, volatile tenor. Numbers
like Things Ain’t What They Used to
Be, Gulf Coast Blues, Pow Wow, and
The Moose showcase the spirit and
vivacity of one of Swing’s great bands.
The pungent voicings on ballads such
as What a Difference a Day Made and
You'd Be So Nice to Come Home To
(with knockout vocals by a bluesy Kay
Starr on the first and a torchy Fran
Warren on the latter), complemented
by Barnet’s fine soprano sax work and
growling plunger choruses by
trumpeter Peanuts Holland, contribute
to the Ellingtonian feel of the or-
chestrations. (Barnet’s band from this
period was said to play with Ellington
harmony and Basie rhythm))

This early to mid 40s Barnet band
employed a number of emerging mod-
ern jazz talents including the
melodically sensitive and swinging
pianist Dodo Marmarosa (who has a
sparkling solo on The Moose), guitarist
Barney Kessel, and bassist Howard
Rumsey. Arranger Andy Gibson was
contributing infectious stompers like /
Like To Ritf and Oh Miss Jaxson which
spotlighted jazz trumpeter Peanuts
Holland. My favorite Barnet piece
from this period is Gibson’s jaunty
Washington Whirligig, which is not in-
cluded in the MCA reissue, but can be
found on Joyce’s Radio Discs of
Charlie Barnet, a collection of V Disc
material which parallels Barnet’s Dec-
ca output. Eleven of the Radio Discs
selections are taken from a "'V Disc in
the Making” recording session broad-
cast over NBC on Sept. 11, 1944. Too
bad the radio reference recording (if
there was one) was not used for this LP
instead of someone’s home recording
of the broadcast—the acoustics are
murky, but there are excellent per-
formances which include a sensitive
Kay Starr on Nobody Knows the Trou-
ble I've Seen and | Can't Get Started,
the relaxed Washington Whirligig, and
a high tension reading of Ellington’s
Cottontail.

A great sonic improvement over the
Barnet V Disc collection is Joyce’s
Film Tracks of Charlie Barnet; there are
rare film excerpts of the Barnet band
as it appeared in Hollywood feature
films and big band shorts. Kay Starr
scores again on a plaintive Haunted
Town which compares favorably with
Lena Horne’s fine Barnet recording of
the same tune for Bluebird in 1941,
There are sprightly renditions of
Skyliner, Washington Whirligig, Pomp-
ton Turnpike, and The Redskin Rhum-
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ba. The flip side covers a series of film
short performances made in 1948. At
this point the Barnet band had been in-
fected by the progressive jazz syn-
drome; the two best 1948 cuts are a
richly scored My Old Flame with a
gorgeous Barnet soprano, and the
Claude Williamson piano showcase,
Claude Reigns.

With the Barnet Aircheck collection,
we return to 1945 and 1940. The
material here is from Victory Parade of
Spotlight band broadcasts. These are
all quite excellent sounding airchecks,
official radio station reference record-
ings. The professionalism of the sound
is matched by the excellence of the
Barnet band performances. The
material is a mixture of 1945 pop (Kay
Starr on The Trolley Song, Ginny
Powell on Dream) unabashedly Ell-
ingtonian instrumentals (/ Didn’t Know
About You, Rockin in Rhythm) and
1940 swing (Flying Home). There is also
another rollicking version of Skyliner.

First Heard’s Charlie Barnet & His
Orch. 1945-47 contains Barnet air-
checks from big band emporiums like
the 400 Restaurant in NYC, and the
Casino Garden Ballroom and Mission
Beach Ballroom in California. Material
like The Sergeant Was Shy, Cottontail,
Bunny, Cherokee, and Murder at
Peyton Hall is crisply recorded and
briskly performed. By the late 40s,
Barnet’s brand of big band jazz, like
other well known leaders’, became in-
creasingly frenetic; the influence of be-
bop and progressive jazz was very
strong. In 1949 Barnet switched to the
Capitol label, Stan Kenton had tem-
porarily disbanded, and Barnet was
pressed into becoming the label’s ex-
ponent of progressive jazz. Barnet’s
Capitol output is hard to find; the
Barnet Capitol sides were reissued
several years ago on the Dutch Odeon
label and the now out-of-print Capitol
Jazz Classics series. Several of these
same Barnet’s be-bop performances
can be heard on Joyce’s well recorded
One Night Stand Battle of the Bands in
which Stan Kenton pontificates on the
future of “modern music’” and referees
a July, 1949, battle between Barnet
and the boppish Woody Herman band
at the Rendevous Ballroom in Balboa
Beach, California. Barnet plays similiar
material on the horribly dubbed (from
an Atlantic City Steel Pier broadcast)
Alamac Charlie Barnet & His Or-
chestra, 1949. After listening to the
Barnet band play frenzied numbers
like Bop City, BeBop Spoken Here, and
Lemon Drop, it's no wonder that
dancers deserted the big bands en
masse. Barnet played the material ex-
ceedingly well, but the music never
sounds congenial to him. |n fact, much



of the music from this period played
by Barnet sounds like an uneasy mar-
riage of his former swing style with a
kind of forced progressivism. One last

’ v AT MO IES
note, the Alamac dubbing of the 1949 ' » :
Steel Pier broadcast contains Maynard O - O O O
Ferguson’s famous rendition of All the
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Vivaldi: Anotimpurile (The Four
Seasons). Orchestra de camera a Filar-
monicii din Cluj, Mircea Cristescu.
Solist, Stefan Ruha. Electrecord
(Romania) ST-ECE 0564 stereco.

A fairly small number of the Roma-
nian records sent us were of standard
international works rather than Roma-
nian music; imagine my surprise to
play this one and find that Anotim-
purile is the familiar group of four
Vivaldi concertos celebrating the
seasons.

Here, as in other Electrecord discs,
superb quality is combined with ex-
cellent performance. The playing is ex-
emplary; | do not remember a more
satisfactory version of the music, in-
cluding the beautifully accurate and
tasteful solo violin, Stefan Ruha. The
sound of the small string orchestra and
the solo is remarkable for its clarity
and lack of the all-too-common
edginess of many string recordings.
What more can | say? This is another
Romanian winner.

For more information write to Elec-
trecord Recording Co., Bucharest VII,

Str. Luigi Cazzavillian No. 14-16,
Romania.
Documente ale culturii muzicale

vocale in muntenia, moldava si tran-
silvania, discul nr. 1, secolele XIV—
XVI. Corul de camera “Madrigal,” Con-

stantin. Electrecord STM-ECE 01199
stereo.
Cet it? Being a Latin language,

Romanian is more or less translatable
by the average American in spite of its
distance from Spanish, French, and
[talian. This series is musicological in
intent, ““documents’”” of historical
music from the area, as performed by
the same excellent chorus (corul) that
is heard on the other records in the
series.

The content here is a bit confusing
for the Western ear. It consists of two
main elements. The first side is all an-
cient chant, out of the Eastern church
and in Greek, apparently restored by
some great Romanian scholar in the
17th century; the sound is lovely but
unfamiliar. Nearest musical relative,
of course, is Western Gregorian chant
from the Catholic church, with which
this makes an interesting comparison.
The second side is music of the 16th
century, from the far Eastern edge of
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Edward Tatnall Canby

the Western Renaissance, and though
there is evidently Eastern methodology
involved the sound is that of the West,

the far provinces, so to speak, a
somewhat oversimplified and naive
usage of familiar Western devices of
that period. There isn’t much that we
might label as Moldavian or Transylva-
nian, etc.,, and not very much intrinsic
interest though the performances are
nice. All but one of the works on this
side are in Western church Latin.

There is a succeeding disc, carrying
the “documentation” on into the 18th
century —same idea; most of the music
sounds like a provincial version of one
or another type of Western music.
Pleasant but not of any great musical
impact.

For more information write to Elec-
trecord Recording Co., Bucharest VII,

Str. Luigi Cazzavillian No. 14-16,
Romania.
David Montgomery “The Piano.”

(Weber, Beethoven, Brahms, Schubert,
Godowsky.) Direkt to Disk 02, $14.95.
Sonic Arts Corp., 665 Harrison, San
Francisco, CA 94107.

This companion to the label’s
"Piano Fireworks!” (Russell Stepan) is a
single disc, recorded by the same peo-
ple. Unfortunately, it offers only one
type of mike arrangement—the very
worst. From start to finish it clangs and
whangs and bangs, absolutely un-
distorted, the genuine sound of a grand
piano with your ears practically lying
on the strings. This one was apparently
done even closer-up than the 12-inch
clearance on side one of the Russell
Stepan album. Aesthetically it is the
ugliest piano sound | ever expect to
hear. Though if you enjoy this sound,
that surely your privilege!

There is no universal single standard
for piano performance and this pianist,
David Montgomery, already has a siz-
able reputation in the classical area, |
can only say that | found his playing
fussy, mannered, and wholly out of
touch with the basic European tradi-
tions of playing this European light
music, all semi-classic dance, from
Beethoven and Schubert through
Weber, Brahms, and Leopold Godow-
sky. I turned the record off on side two
after a couple of Schubert Landler
Schubert is one of my favorite com-
posers, too.



Koto. Rokudan no Shirabe, Hachidan
no Shirabe. RCA Mastering Lab RDC-5,
stereo, (45 rpm) (direct to disc).

Are these two sisters? They both
play that large ancient Japanese clas-
sical stringed instrument, the Koto.
Very twangy. | can tell you no more—
the entire jacket and booklet text is in
Japanese characters. The sides run
about six minutes-plus each, 12-inch at
45 Take itor leave it

Moussorgsky-Ravel: Pictures. R.
Strauss: Till Eulenspiegel. Dvorak:
slavonic Dance No. 8. Orch. Mondial
des Jeunesses Musicales, Hétu. Mu-
sicus MS2-45101, (2 discs stereo 45).
(Artofonic, 6275 2e Ave. Rsmt, Mon-
treal, Que. Can.)

All is not geld that glysters, as
Wilhelm Shakespeare once said. What
with the excellent d-to-d now coming
out of Canada, this super 45 recording
should offer similar values, though dif-
ferently achieved. Simple two-mike
stereo, no mixing, noise reduction,
compression, equalizing, limiting, etc,,
and the discs cut direct from the
original tape. All that should indeed, at
45 rpm, give some interesting results.

Not enough. There are, unfortu-
nately, other elements in the totality of
a recording. First, this is a live per-
formance, and like many it is adversely
affected by too much absorbent audi-
ence and perhaps non-optimum mike
hanging. (Only two.) The sound is list-
less in ambience, not well focused,
rather undifferentiated, in sum, rather
uninteresting, in view of the predom-
inantly colorful music. Second, thisis a
vast youth orchestra, one of those
great get-togethers much beloved by
the French all over. The youngsters
play well, and come from many a
country. But the total result is, profes-
sionally speaking, soggy. That is the
best word. OK but lacking in crispness
and polish. Which is no reflection on
the youth congress itself —just on the
idea of making this a competitive re-
cording. No amount of mike-to-disc hi
fi is going to improve this factor, alas.

Third, the sound—minus limiters,
etc. —tends to be rather tubby, with
plenty of bass but rather mushy, for
the above musical reasons as well as
the no-limit pickup. Fourth, there is un-
fortunate pre-echo, here and there,
which does not help a bit. Fifth, the
pressing is very so-so, tending towards
crackles in the first inch of play and
also, my copies, warped and un-flat
mechanically. Up and down, up and
down. All of which adds up to a minor
disaster. Audio life isn’t easy these
days.
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PS Audio meets the challenge of

the increasingly popular moving
coil cartridges with a rather

$139.95 plus tax and shipping.
Its available right ncw, and
you'll love how it sounds.

unique solution. Our low noise
(-71 dB), high speed (-3dB 4
MHZ) amplifier runs on ordinary mﬂ\ggc'oswwe” Conor Prazs
house current and retails for just Santa Maria, CA 93454
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Move Your Old Equipment Fast

In Audio’s Classified Section

Gain From A Piecg Qf Wire

Expect greatly improved mid and high fre- %
quency response, minimal signal loss, A
lowered distortion and up to a 2dB 1
gain in volume when you connect
AudioSource Ultra-High Defini-
tion speaker cables to your
system.

That’s because UHD cable
is more than just a piece of
wire. It’s actually 120 pieces
of wire per cable {60dper
lead). Each composed of
hilgh purity copper, individu-
allv enameled, geat-set and
braided into two flat strands
aligned at 90° angles to one
another All wrapped in vinyl
and as easy to connect to your
system as it is to install under
carpeting or along walls.

AudioSource UHD speaker cable.
Gain from it!

2 I Please send . pairs of UHD-5 (16.4') Speaker Cables at $32.50 per pair Total.
u i ! Please send pairs of UHD-10 (32.8') Speaker Cables at $65.00 per pair.
o : : Add postage and handling of $1.50 (each]. $1.50
H ®) i {California Residents add 6% sales tax.|
2 i TOTAL.
: L: } I enclose check or money order
c Lv:m | Charge my BankAmericard/Visa __Master Charge
w 2 2 | Account No. - - ___Expires =
o o™ | Signed — -
> <t .
= Mail Speaker Cables to:
x| A0
w oo | Name = —
83 | Address = - = o
= '(‘:) v | City — State _ Zip
=
< g _g | Place this coupon 1n an envelope along with your remittance and mail to AudioSource, 1185 Chess Drive, Foster City,
—~B Calif. 94404, Orders received will be p d dately; h , please allow three to four weeks for delivery.
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doubt that SME has succeeded
in developing and producing a
pick-up arm which enables high
as well as low compliance
The effective mass of the arm
is so low that the resonance
frequency with a soft (high
compliance) pick-up can be
placed above the critical area

cartridges to do their best.”

s

below 5Hz. and the damping
of resonance is so good that a
stiff (low compliance) cartridge

Steyning, Sussex, BN4 3GY, Engtand

(S3OY2 1= 3009 Series I

Write to Dept 1448, SME Limited,
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hers incorporated, 222 Hartrey Avenue, Evanston, lllinois 60204

Exclusive distributors for the U.S: Shure Brot

andin Canada. A. C. Simmonds and Sons Ltd, 975 Dillingham Road, Pickering, Ontario, L1W 3B2
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Ezra Sims: Microtonal Music—“String
Quartet No. 2 (1962) Elegy;” FElsa
Charlston, sop. Boston Musica Viva,
Pittman. CRISD 377, stereo, $7.95.

That word “microtonal”” caught my
eye here right away. It indicates music
with micro-subdivisions of the octave,
in and around the ordinary scale, or in
addition to same, and many a com-
poser of an adventuresome nature has
had a try at such a system, mostly with
unbearably seasick results. | remember
an ancient 78-rpm disc, Carillo, 1 think,
which was largely a repetitive scale of,
say, D minor with numberless micro-
intervals going up, down, proving
nothing at all to my ear except that D
minor was fine just the way it is on the
piano, untampered with! And then
there is the more trenchant (and even
more dissonant!) music for two out-of-
tune pianos, a quarter tone apart, by
Charles Ives . . ..

Imagine my surprise. This music is
hardly to be called old fashioned, but
it is a very listenable and easy modern,
and after a few minutes the funny
noises begin to seem quite simple and
natural. They are, | think. Because this
man (unlike a lot of composers) is a
musician and hears. Indeed, he even
calls himself a conservative—that is,
he doesn’t throw out the works and
start all over with the Revolution. The
sound, in fact, is, for contemporary,
fairly conservative. There is first The
Elegy, for soprano on a German text by
Rilke, part sung, part in the manner of
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Sprechtstimme, half spoken, with flute
and clarinet, and three strings. (The ex-
tremely high ending, due to the solo-
ist’s recent illness, was sung by some-
body else and edited in. Interesting.)
Then there is the String Quartet —so-
called. The guy has a nice humor; an
eminent music dictionary listed him as
composer of a String Quartet No. 2
(1962)—a work that did not exist; so,
accommodatingly, Sims went ahead
and wrote a new piece, to which he
gave that title—though it is a quintet
for two winds and three strings and
was composed in 1974. Does a title
have to describe a piece, he asks?
Anyhow, the dictionary is now correct.

Note: In some of my reviews
there will be new letter ratings
for the recording itself. Three
separate factors will be rated: a)
the sound in terms of fidelity; b)
the recording technique
acoustics, mike placement, bal-
ance, etc., and c) the disc sur-
faces on my copy.

| rate B as honorably average
or up to the current standards, C
is deficient, and A is marvelous.

Disc surfaces, being irregular,
are averaged out. Many record-
ings have ticks at the beginning
but smooth out later on, and this
is taken into account. ETC.




The Ezra Sims scale has 18 pitches
to the octave, the first and fifth (2:3)
harmonically perfect, the others more
or less alternatives, a bit higher, or
lower, for the rest of the usual
tempered pitches. The notation is very
simple and easy to follow, small ar-
rows and half-arrows next to a note
pointing up or down. What this
amounts to, as | hear it, is a viable in-
strumental alternative to tempered
pitch, which is rigid and too fixed in its
arbitrary dissonance for our times —we
are increasingly finding ways to get out
from under it, led by the electronic
music capability. A more free scale, in
any case, is an old tradition, still extant
in choral singing today and in much
string music and, unofficially, in plenty
of other music as well. Most instru-
ments can, after all, raise or lower the
“fixed” pitches of the official scale to
suit the moment—as they do here in
Ezra Sims.

it takes a musical composer, a real
musician, to do anything with a pitch
system of this microtonal sort, of
course. You might try Sims —he does it.

Sound: B+ Recording: A —

Surfaces: C +

Bach: Eighteen Chorale Preludes of
Various Kinds (Leipzig Chorales).
Daniel Chorzempa, Organ of Lebuins-
kerk, Deventer, Holland. Philips 6700
114, 2 discs, stereo, $15.90.

Daniel Chorzempa’s Handel organ
concertos of last year were the finest
to be heard—here is the same man in
the “big”” Bach chorale preludes, those
monumental works based on German
Lutheran hymns, collected and revised
over much of Bach’s lifetime. Since
Schweitzer—the Schweitzer —there
has not been as persuasive a recording
as this. Not every one of the works is
perfection—Chorzempa is, after all, a
mere human being and out of the
U.S.A_, scarcely Bach country! But this
man has penetrated into the Bach soul,
the real depths of the music, and if you
have any acquaintance with these
wonderful works or have the time and
patience to allow them to penetrate in-
to your existence, then you will hear
what | hear, and no two ways about it.
For the most part, these are slow, quiet
pieces, serenely ornamental, not at all
grand; only a handful are fast and lilt-
ing. At first try, they may seem unex-
citing, but just give them awhile.

Fine recording, good surfaces, and a
limpidly clear organ sound from one of
those superb Dutch organs in the old
churches make for optimum condi-
tions.

Sound: A —

Recording: A —
Surfaces: B+
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A SCOTCH CASSETTE FOR
EVERY SWITCH POSITION.

SCOTCHRECORDING 7/
THE TRUTH COMES OUT.
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NATIONAL
Yo'l HEABQUARTERS

For Famous Brand
Electronics By Mail

1150 N. Powis Rd., West Chicago,
111. 60185 = (312) 293-1825

All Orders Shipped In
Cactory-Sealed Cartons

Write Op Call For
The Lowest Prices

-~

-~ ——

MILLION SSS
LOWEST PRICES ON

RECEIVERS TURNTABLES TUNERS
SPEAKERS CHANGERS CARTRIDGES
TAPEDECKS AMPLIFIERS HEADPHONES
CALCULATORS COMPACTS CAR AUDIO

1 H 0 N. P Rd.
Top Discount Audiowest chicago, 11l 60185
8 (312) 293-1825
e honor Master Charge and
Bank Americard.
Please send me a quote on

Date
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ADVANCING the |
state of the art

in automatic
percussion units... the
PROGRAMNMABLE DRUM SET

features: score editing, bridges, intros,
external sync. to sequencers foot controls,
memory save switch & muchmore.

Enter scores in seconds -
NO PROGRAMMI NG KNOWLEDGE IS
REQUIRED!

High Fidelity describes the 3750 as
"an easy project. . . funtodo and yields
delight: results. ... an excellent

educational tool and versatileaid to the
musician who can't afford a live
rhythm section."

#3750 . ... ... $84.95... (+$3 shipping)

Another GreatKit from: BR&A

8a 1020 WEST WILSHIRE BLVD. OKLAHOMA CITY, DK73116

TJSend Programmable Drum Set Kit
3 ($84, 95+ shipping enclosed)

[JTELL ME MORE. .. Send the instruction manual

first  ($2. 00 refundable upon kit purchase)

: name:

address:

! City: _ state: Zip
] SEND FREE CATALOG
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BLANK TAPES G ACCESSORIES
JMHOLESALE PRICES!

BLANK TAPES

-90 .. 156
CASSETTE TAPES 1BXBE%% = i
BASF Studio C-90 233 YOK D C-180 (180 minutes) . 2.88
BASF Protessional TOK AD C-60 . . 1.62
Hor 111 C-90 . B 319 TDK AD C-90 . 2.40
Fuii FxC90 .. ... ... 280 TOK ADC-120 .. 3.30
Maxeil UDXL lor 1 C-60 247  TDK SA C.60 138
Maxell UDXL 1 ot It €90, 0 347 TDKSAC80. 288
Memorex C-90 3 pk. .99 for
SrenCooTm " 4%ier3 REEL-TO-REEL
Scotch Master 11 or HIC-90 . 3.29  Scotch 207 1800 ft. . _4.99
Sony Farricarome C-90 293 Scotch 212 1800 ft. . ©.379
TDK D C-60 . 114 TDK L-1800 1800 ft. a.64

Write for our SUPER low n}ius on other Maxell Tapes not listed.
Minimum Order 12 Tapes — 100% Guaranteed.

AT20SLA 120.00
ATA5SA 78.00
AT1ASA 4500
AT12SA 29.00
ATA10 1200 :
STANTON ] SHVRE

Saa-. - 1250 visType iV ... 90.00
EBIEEES. - 8500 gigmt . 8380
QUEEE. ... 4250 MeeED . S e
S00EE. .. ... ... lea0 MOTED.. . oo 2N

......... . 80.00 3000 ... . 42.95

20007 3000  XV.15 12008 34.40
20006 111 1625 V.15 625E 1913
2000E 11 1500 XV-15 400E 16335

%i;

AT701 ... .. 26.40
AT 702 38.40
AT7030 0000 8120

Py 6390
AT706. ... . 96.88
ZPSENNHEISER
HD40O. .. ... _2499
HO 41X 97
HOa24X . 59.95

HOW TO ORDER: For shipment within 48 hours, send money
order ur certified check. Two wesks delay on personal checks.
Plasse add $2.50 per order for shipping & handiing. {$5.50 for
orders outside U.S.).N.Y.S resdents add tsx No C.0.0.'s.

All merchandiss 100% gusranteed, brand new & factory tresh.

JERWSRD

33 Park Row, Dept. A, N.Y.C. 10038, (212) 732-8600

WRITE FOR FREE CATALOG
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SPEAKER KITS

B.A.F.E. Il SYSTEM

Full size super-system, includes a 10°
woofer with free air resonance of 30
Hz.; a tweeter which utilizes a fluid-
cooled mag. coil; plus a 5 middler
lisolated by a special chamber in the
cabinet. The cabinet is a walnut
vinyl-clad enclosure with pre-cut
holes. Complete with R-C-L network
and  instructions. Special Bonus:
sculptured foam grill! Qty. Ltd.
h. Wt. 80 Lbs./pair.

#8H30239 .$j50.00/pair
SPEAKER KIT NO. 2+ g

Unique cabinet has tweeter and
port on a 45° angle from woofer
for directional hi freq. 8'° woof-
ers, dome tweeters, x-overs, grill
cloth & instructions. Wt. 35 Lb.

#72U70242. . . . $44.50/pair
SPEAKER KIT No. 1

Super Cabinets, (21x12x8"'), with same
parts as No. 2 above, plus damping

$5 . 0‘ and hardware. New reduced price!
7ZU70263. . (45 Lbs) . .$59.50/pair

AM/FM STEREQ ,
RECEIVER s L
CHASSIS

$24.88

= 5 T
Intended for use in a “'big name’’ stereo console . . .until he
changed his design. AM, FM, FM multiplex, plus phono
and aux. inputs. Up-to-date circuitry includes two IC audio
amps. Just add a case and speakers - great for custom
“building-in’’. Chassis measures 12”'long x 6''desp x 2%"
high. W/instructions, 115VAC. Qty. Ltd.  Sh. Wt. 3 Lbs.

#8520307 . ..... $24.88 each -or- $68.88/3
OTHER SPEAKERS & COMPONENTS

... are available through our catalog!
lease add POSTAGE | SEND ORDERS TO:

No C.0.D.'s

SEND FOR OUR B&F ENTERPRISES

FREE CATALOG Dept. A-8

Over 3,000 surplus 119 Foster Street
Peabody, MA. 01960

BARGAINS!
(617) 5315774 B

PHONE ORDERS
WELCOME
BA - MC - AE
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The Delaware

String Band Music:
Water Gap String Band
Adelphi AD 2004, stereo, $6.95.

In recent years there has been an up-
surge of interest among folkies in
American “‘old timey” string band
music, both as accompaniment to
square-dancing (itself coming back in-
to favor among folkies) and as an elec-
tic mixture of traditions, repertoires,
and performing styles that offers
young musicians older models which
are at once both highly “traditional””
and relatively “progressive.”

Based upon Appalachian mountain
music —which was in turn based large-
ly upon British Isles dance music —and
incorporating urban forms such as
ragtime, early swing jazz, and even
Broadway tunes .of the period (1925-
35), “old timey” string band music was
never what you could call “purist.” As
a result, the revival of interest in old
timey music has meant a loosening of
the narrow blinkers which have all too
often in the past divided one segment
of the potentially broad folkie au-
dience from one another as well as
from the general listening audience
which isn’t particularly into the war
between Bluegrassers and Old Timey
freaks. Once hymn-singers and shan-
tymen start listening to the old church
harmonies in this banjo-pickin’
paradise, the war’s over.

Thus, both the Highwoods String
Band, a raucous twin-fiddler-based
square dance outfit from upstate New
York, and the Red Clay Ramblers, a
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smooth singing jazz-influenced quintet
from North Carolina, are recognized as
drawing upon different wings of the
same broadly defined old-timey tradi-
tion. Their acceptance, in turn, has
meant that other young bands coming
along have had a much easier time
gaining an audience.

One such young band which has just
released its debut album after nearly
five years on the road together is The
Delaware Water Cap String Band.
String Band Music (Adelphi Records
2004) combines a number of in-
fluences, from the French-Canadian
reels of Vermont to the ragtime of
Scott Joplin and friends, and including
both Irish music and jug band.
Delivered in a relaxed, bouncy, and
pleasant style, this version of old timey
music is sure to please a wider au-
dience than they have managed to
reach in the past, now that they are at
long last on record, and would form a
fine introduction to the genre for peo-
ple inching their way through Western
Swing and Carolan’s Concerto, back to
the hills where it all came together.

Especially noteworthy s the
Delaware Water Gap’s version of Mov-
ing Day, a song usually associated with
The Jim Kweskin Jug Band and the
Holy Modal Rounders. Rather than the
manic rendition one might expect —
given that lineage—it is given a laid-
back, bouncy treatment that is very
pleasant and refreshing. The two ex-
tended rags on the album, Mineloa
Rag, from the East Texas Serenaders,




and Swipesy Cakewalk, partially com-
posed by Arthur Marshall and com-
pleted by his teacher, Scott Joplin,
serve to emphasize the loose, jazzy
side of The Delaware Water Gap String
Band. For the obligatory virtuoso
pieces, there’s not only a clawhammer
banjo duet on the English country
dance tune, Come Back and Sing, but
also a twin-mandolin medley, Money-
musk/Four Nights Drunk (and you'll
love their explanations of the tune
titles, too). Their singing is not as
strong as their picking, but they still
turn in a creditable version of The Blue
Sky Boys’ S-A-V-E-D, and you might
find yourself joining in on the chorus
too. One minor point: | prefer other
versions of Carolan’s Concerto to this,
but don’t let the absence of a concer-
tina from the lineup put you off.
Otherwise you will miss out on some
fine fiddling from Dave Brody, along
with the bass (and banjo) talents of
Bob Carlin, Alan Podner’s mandolin
picking, and the lead work on both
banjo and vocals of Hank Sapoznik,
the group’s founder. The recording is
by Chelsea House’s Bill Gehman, with
his usual clean work on the board.
You’d enjoy it. John MclLaughlin

Sound: A

Performance: A

The Water Lily: Priscilla Herdman
Philo PH 1014, stereo, $6.98.

Taste and warmth are the hallmarks
of The Water Lily, Priscilla Herdman’s
debut album. Her rich contralto and
graceful guitar are ably supported by
Jay Unger alternating on fiddle and
mandolin, and Abby Newton on cello.
The mix is just beautiful.

Seven of the 11 songs are poems by
the Australian Henry Lawson, four with
musical settings by Priscilla. These are
love songs of uncommon beauty,
especially the title song, and tales of
Australia’s cattle and sheep drovers.
The other four selections complement
the Lawson legacy. Eric Bogle’s The
Band Played Waltzing Matilda is a
chilling song of the experiences of a
young Australian conscript in World
War 1. Dancing at Whitsun tells of
townswomen in England keeping the
Morris dancing tradition alive in the
absence of the traditional dancers,
their men. Jock O‘Hazeldean is a
popular Child ballad which has ap-
peared in many editions. Finally Old
Wooley is about the night a former
member of Bob Willis’ Texas Playboys
showed up and was wonderful.

The Water Lily is an album with a
grace not unlike fine china.

Michael Tearson

A Favourite Garland: Shirley Collins
Import Records, IMP 1017, stereo,
$6.98.

This is the final album by one of
England’s finest folk singers. She has
recently retired from solo perfor-
mances and recording, and this oneis a
fond look back over her lengthy and
distinguished recording career. All of
the album is traditional save God Dog
written by Robin Williamson of the In-
credible String Band. The album
ranges over wide terrain, from simply
stated austere settings to modern folk-
rock arrangements.

Shirley has always favored ballads,
and she sings them with love. Whether
her accompaniment is the brilliant, if
obscure jazz guitarist Davy Graham on
Nottoman Town or the original in-
carnation of the late, lamented Albion
Country Band on a piece like the
Staines Morris, she is always com-
fortable and convincing. Shirley is not
flashy, just very, very real and warm.

A Favourite Garland is a lovely col-
lection of balladry, sure to please any
fan of the British tradition. Though
diverse, it is never excessive, annoying,
or cloying. Carefully chosen and se-
quenced, it is a labor of no small
amount of love. Michael Tearson

Sound: B+

Performance: A

Blackberry Blossom: Norman Blake
Flying Fish 047, stereo, $6.98.

Norman Blake could have been a
hot-shot guitar superstar by now. In-
stead, bless him, he has remained
staunchly true to his great musical
love, folk music. He is a rare specimen
of a wonderful, warm human being
with a sense of tradition and a stunning
command of acoustic guitar, plus fid-
dle and mandolin as well. He is a gen-
uinely modest man, too.

The first side of Blackberry Blossom
has three songs and an instrumental,
the flip side one song and four in-
strumentals. Between them, there is a
wide range of material. From the
chipper vintage novelty number Are
You From Dixie and the very country
Railroad Blues to a lovely guitar cello
duet with his wife Nancy Blake on The
Rights of Man Hornpipe, a lively man-
dolin-guitar duet Foggy Valley, and a
majestic  violin-cello duet simply
called Medfey in D, the album is a
homespun delight.

The album was recorded at Chica-
go’s Ajax Studios. It is a lovely job, par-
ticularly for the way that it captures
the subtleties of the wooden instru-
ments with such brilliant clarity.

Michael Tearson

Sound: A Performance: A —

Sound: A + Performance: A —
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DISCWASHER

presents

Improved
Gola-ens.

101

e High-conduction
gold-plated audio
connectors.

® Heavy-duty low-
capacitance cables
and soldered joints.

e “Super cable” that is
incredibly flexible and
has a third grounding
wire.

o Steel spring "flex-
protectors”.

\

e 1and 2 meter lengths;
also DIN and exten-
sion connectors.

discwasher®inc.

1407 N. Providence Rd.
Columbia, MO 65201
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SPEAKER
INFORMATION

i : N !
Get 70 pages of s_eaker facts in three
fact-packed publications.

Speakerlab’s Speaker Operating Manual
covers everything you need to know to get the
best performance out of any loudspeaker,
including placement, wire gauges and allowable
lengths, amp overloads, room acoustics, L-pad
adjustments and impedances.

Our 54-page color catalog covers
enclosures, designing your own speakers and
driver principles as well as our line of nine easy-
to-build speaker kits ranging from a miniature
two-way system only ten inches high to a massive
all-homn corner system.

“How To Hook Up Your System™ spends
twelve pages of text and diagrams really explain-
ing system hookup. From where to place your
electronics for maximum cooling to the intri-
cacies of installing a cartridge; from eliminating
hum to propet record care.

Get all three for just a dollar from the
folks who take speakers and speaker informa-
tion seriously ...

Jocakerla®

ept. AD-H, 735 N. Northlake Way
Seattle, Washington 98103
avacavassssassasassEananasnnssnnnnnS.
Here's a buck! | can really use 70 pages of »
speaker information from the world's largest 8
manufacturer of speaker kits. Dept. AD-H

name
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i:ltv ;tatr zip
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TV
rep

WITH & 0; HOOOO)
TELEDAPTER e

The TE-200 TELEDAPTER FASILY CONNECTS TO
ANY TV & STEREOQ SYSTEM. Using our coupling
and matrix circuit, teledapter takes a low
impedance output from the television and
delivers two HIGH IMPEDANCE CHANNELS OF
SIMULATED STEREO, to drive any amplifier.
Frequency response is maintained so you can
hear the tinkle of bells orbooming bass sounds as
it happens on TV. With service warranty and
hookup instructions $21.95 ppd. Guaranteed to
make your TV 100% more enjoyable.

TE-300 UHF-VHF TV Hi Fi Audio Tuner for the best TV
sound - Solid state - mono and simulated stereo
outputs - use with any amplifier. Andodized front
panel - simulated walnut case. Dare to be 100%
entertained - $199.95 ppd.

SEND CHECK, M.0., MASTERCHARGE, or
BANKAMERICARD NO. and Expiration date to:
RHOADES NATIONAL CORP. - DEPT. B - BOX 817,
HENDERSONVILLE, TENNESSEE 37075. (615) 824-
1735.
NAME

ADDRESS
CITY

STATE ZIP
MSEND COMPLETE CATALOG!
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Know’d Them All: Roy Dunn
Trix 3312, stereo, $6.98.

Roy Dunn is an obscure 55-year-old
singer-guitarist from the Atlanta area
who ranks as one of the greatest rural-
blues discoveries of the 1970s.

Dunn doesn’t snugly fit into the
Ceorgia-blues mold, since his most
pervasive influence is Texas giant
Lightnin’ Hopkins. Not only does
Dunn refashion Hopkins' grotesque
narrative, Mr. Charlie, but several of
his originals She Cook Cornbread For
Her Husband, Everything | Cet Ahold
To, and You're Worrying Me are mod-
eled in part on the Hopkins approach.
Similarly, his interpretations of Tampa
Red’s Stranger’s Blues and Buddy
Moss’ Bachelor's Blues are markedly
colored by his exposure to Hopkins.

By no means could Dunn be con-
sidered a mere Hopkins imitator,
however. His guitar style is eclectic yet
personal, with dense chordal splashes
on She Cook Cornbread and the old
standby, Move to Kansas City, as well
as distinctive stoptime phrases on
Further On Down the Line (which also
incorporates an unusual slapped-bass
effect) and Lost Lover Blues. When he
switches to electric guitar, however, as
on Everything | Get Ahold To and Roy’s
Matchbox Blues, the Hopkins flavor
comes through loud and clear.

Dunn’s excellent guitar work s
overshadowed by his superlative
singing, obviously affected by a
decade of experience with gospel
quartets. His voice is bristly, with a
throaty rasp, yet is capable of con-
veying such deep personal emotion
that it sounds like a universal lament.
There are very few “happy blues’ here,
as Dunn ranges from the quiet pen-
siveness of C.C. Rider to the spiritual
intensity of Pear/ Harbor Blues, though
he reaches the apex of his ex-
pressiveness with the profoundly
mournful Lost Lover Blues and Roy’s
Matchbox Blues.

Though recorded in six sessions over
a four-year span, the sound quality is
fine throughout. The close recording
results in a clean, full-bodied, very
natural guitar sound, particularly on
the cuts where he uses a steel-bodied
instrument. The vocals are equally
convincing. Matchbox is slightly
marred by a static buzz from a faulty
amp; to re-record it, though, might
have meant -the sacrifice of a
magnificent vocal performance.

In this age of 25-minute albums, Trix
remains the home of the 25-minute-
plus side. Know’d Them All clocks in
at a generous 56 minutes. Write to Trix
Records, Drawer AB, Rosendale, NY
12472. Tom Bingham

Sound: A—

Performance: A
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Silver Ghosts: ]. W.F. Puett,
Puett Electronics, P. O. Box 28572, Dal-
las, Texas 75228. Paperback $7.95.

Silver Ghosts derives its title from
the gleaming, chrome-plated chassis —
the trademark of Scott’s receivers, and
the look that influenced the styling of
many high-fidelity products through
the 60s and can still be detected today
in Mclntosh equipment.

Puett’s book is about E. H. Scott and
several of his most popular radio
receivers of the 20s, 30s, and 40s. Scott
was one of the earliest pioneers of ex-
otic high-fidelity equipment, his pro-
ducts being analogous to today’s Mc-
Intosh and Crown. (See “Nothing New
Under the AM Sun,” January 1977,
Audio.)

The book begins with a brief bio-
graphy of Scott and his achievements
as a manufacturer of high-fidelity
radio consoles and radio-phono com-
binations. The balance consists
primarily of reprints of E. H. Scott
literature and advertisements, and
allows them to tell the history. The
types of reprints are generally those
Scott Newsletters which were used to
introduce a new receiver or product.
Approximately 25 separate sets are
covered in great detail, including the
schematics for each of the sets, which
should be of great use to collectors of
these sets. The reprints were done with
quite a bit of care, so that, visually,
they will compare favorably with an
original held close. Also included are a
few pages of reprint photos of Scott
console cabinets, enabling the collec-
tor to identify some of the cabinets he
may come across.

Silver Ghosts is a bit different from
most books we find in that it started
out as an |BM photocopy booklet at
$9.95. Puett held back on delivery as
long as possible until he had enough
orders to justify printing the volume. It
was a good thing for the customers,
since printing the booklet resulted in
the fine reproduction detail which
makes it so valuable to the collector,
which was his intention.
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This book is definitely for the seri-
ous collector of vintage radio receivers
and high fidelity products, and espe-
cially for the owners of E. H. Scott
receivers, for whom it is a must.

Michael Stosich

1988: The New Wave Punk Rock Explo-
sion, Caroline Coon

Hawthorne Books, 1978, $4.95 (paper-
back).

Any musical trend with a social pre-
sence as strong as Punkrock is guar-
anteed to spur on authors aplenty to
divulge their private loggings on the
topic, as there will be enough fans of
the genre for the publisher to recoup
his initial outlay. Whether the book
provides any classic revelations is
highly dependent upon (a) the author’s
ability to write in an interesting man-
ner, (b) the author’s degree of close-
ness to the Punkrock scene, and (c¢) ex-
actly how much information there is to
relay to the public. Caroline Coon
seems to have a certain amount of
journalistic style, and it is certain that
she’s privy to enough of the punkers to
make her book one of interest to at
least the British fans. But there’s not
all that much interest-worthy informa-
tion when it comes down to it, unless
one takes on both America and Great
Britain, and unfortunately the
Ramones, Television, Patti Smith, Prix,
Rue Morgue, Blondie, and just about
all of the American New Wave groups
are given an absolutely minimum of
space.

Of course, one problem is that of
timing; in the time period since this
book was written the emergence of
Elvis Costello as a major musical force,
the dissolution of the Sex Pistols, and
the emergence of the thousands of
small record labels and punk groups
has made a significant impact upon
the punk rock scene. As far as it goes,
1988 is not a bad book, but it gives
strictly a bird’s-eye view of one section
of the scene. How Coon can devote a
whole chapter to a nonentity like The
Slits and then ignore a meaty topic like
the roots of punk (an authoritative
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chapter on this could be most illu-
minating) is beyond me. In most cases,
Coon opts for the point of view, “If |
wasn’t there, | can’t write about it”;
which is unfortunate because it limits
the scope of an otherwise passable
book. John Tiven

Acoustic Design by Michael Rettinger
Chemical Publishing Co., 1977, $19.50.

Acoustic Design is Volume | of
Acoustic Design and Noise Control,
with the subject of noise control
covered in Volume Il. The current ver-
sion is the third edition of this text by
the well-known consultant on acou-
stics, Michael Rettinger. Acoustic
Design includes three major sections:
room acoustics, room design, and
sound amplification systems. Having
owned and used the two previous one-
volume editions, | was particularly in-
terested in what changes had been
made in the newest opus. The great
majority of the material is the same as
before in the corresponding sections,
but there have been a number of use-
ful additions that will be mentioned
below.

The first section on room acoustics
includes 24 pages on absorption, nine
pages on reverberation, and 49 pages
on sound insulation. The absorption of
various materials and constructions
are discussed and illustrated with help-
ful line diagrams, including absorp-
tivity-vs.-frequency curves. Historical
background and theory are also
covered briefly. Coverage on sound-
absorptivity measurements is new in
this edition. The part on reverberation
is not lengthy, but the Sabire, Eyring,
and Fitzroy equations are discussed
and compared knowledgeably. There
are a number of insightful comments
made by the author on measurement
techniques and possible variations in
the results. The portion on sound in-
sulation presents a broad, in-depth
coverage of this significant area. Some
parts, such as the discussion of HUD
(Department of Housing and Urban
Development) requirements, will be of
little interest to those most concerned
with audio. The great majority, how-
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DIMENZIOn

MINI LAB SERIES
NEW SUB-WOOFER M KI M M KXI I

We think Americans can still build them
better for less. Dimension is proud to introduce
their new sub-woofer which can be adapted to any of our mini speak-

ers, or to accommodate any speaker you already have. The principle

of the sub-woofer is to combine the output of your left and right

channel into one common source and transfer it into a 12" enclosure

that can deliver the ultimate bass frequencies that most smaller

speakers are not able to reproduce at an audible level. The sub-

woofer may be placed anywhere in the room you would like for its

20 Hz to 100 Hz response is completely non-directional and practi-

cally impossible to detect its location. The electronic a
components that make up our network are very com- 1
plex, yet very durable to provide many years of de- {

pendable enjoyment for your entire family.

—

819 S. Kraemer Bivd. / Placentia, CA 92670/ (714) 630-5440
REP. AND DEALER INQUIRIES WELCOME

Enter No. 10 on Reader Service Card

See What You’ve
Been Missing. . .
Read Audio’s Classified

MtIntosh caravoa
nd FM DIRECTORY

Get all the newest and latest information on the new Mclntosh Sol-
id State equipment in the Mclntosh catalog. In addition you will
receive an FM station directory that covers all of North America.

A I B

i B A MM o @m BB .
W lnlash
o e A

MX 113
FM/FM STEREO - AM TUNER AND PREAMPLIFIER

Mecintosh Laboratory, Inc.
| East Side Station P.O. Box 96

Binghamton, N.Y. 13904 l
| Dept. 1 |

I | namEe |
TODAY: gric=

STATE zip |
______ —_ s ===

If you are in a hurry for your catalog please send the coupon to Mclntosh.
For non rush service send the Reader Service Card to the magazine.

Enter No. 25 on Reader Service Card
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ever, is quite appropriate for those
who would like to gain a solid under-
standing of the elements of insulation.
Of particular interest is ““Sound Insula-
tion Design for Buildings,” an addition
in this latest edition.

The second section on room design
has many parts, covering a range of
room types from small music rooms to
grandstands. There are a total of 17
categories, with some receiving very
brief coverage Depth is provided on
concert halls, recording studios,
motion-picture studios and sound
stages, high-rise buildings, and rever-
beration chambers. The detailed
breakdown of types is helpful in pin-
pointing particular problems and solu-
tions, but some of the overall under-
standing is lost in the process. A short
part on “Acoustic Methods” appears
to be mislabeled as it covers acoustic
models, and the next part covers
methodology and is so entitled. Here
there is material on guidelines and
design approaches, with additional
coverage over the previous edition on
ray tracing and room shape effects.
Design of auditoria receives the major
attention, and some of the information
would also aid studio and control-
room planning.

The section on sound amplification
systems is a total of 32 pages, too brief
to cover the subject in depth. Most of
this concentrates on specifications,
which would be of most use to some-
one relatively inexperienced in profes-
sional sound reinforcement. A three-
page bibliography consists primarily of
texts on acoustics with additional com-
ments made by Rettinger on each
book. The index is only two pages long,
which is much too short for this type of
book. The lack of detail prevents the
finding of needed information without
a time-wasting word-correlation game.
The order in the room-design section
appears to be quite haphazard, aggra-
vating the limitations of the index.
May the author/publisher correct this
non-acoustic problem in the next edi-
tion.

The style of the author is such that
assimilation of understanding s
greatly facilitated—a definite strong
point of the book. Production of the
book is very good, with an excellent
binding, clear line drawings, and a
clear type face. Numbering the tables
and listing tables and figures would be
helpful additions to the next edition of
the book. Acoustic Design is not a
quickie cookbook to make you an
“instant expert,” but it will be a
valuable addition to the library of
those who are serious about gaining
fundamental understanding of pro-
blems and solutions.

Howard A. Roberson



FOR SALE

FOR SALE

FOR SALE

THE REQUIRED READING BEFORE MAKING ANY PURCHASE DECISION!

Our first 4 issues (ell still avaikabie) reviewed over 110 pieces of audio gear: 60 of

ENSIBLE

which had never been tested by any other publication. With hard-hitting opinions and
direct equipment comparisons we will assist you in making the besl sonic choices
within the limits of your budget. whatever its size. Make our timely, common-sense

journal your road map through the maze of today's “state of the snob” hype

OUND

subscribe today. $12 (4 issues). $13 Canada. $14 first class maif, $18 foreign

403 DARWIN DRIVE, SNYDER, NY 14226

COLORADD JDB INFORMATION. Send $3.00 to Votek, P.0. Box
17188, Colo. Spgs., CO 80301

PROMETHEAN, THE UN-CARTRIDGE, AT AUDIOWORKS, BOX
4314, Harrisburg. PA 17111 (717) 652-6996.

*'ATTENTION SUPER AUDIOPHILES’

SUMO ELECTRIC CO. LTD. AND A—TRAIN LTD. PROUDLY AN-
NOUNCE THE AVAILABILITY OF THE SUMO CARTRIDGE. AFTER
YEARS OF RESEARCH A NEW MAGNETIC CARTRIDGE HAS ARRIV-
EO TO CHALLENGE THE MOVING COILS. WITH ALL OF THE GREAT
FEATURES OF THE BEST MOVING COILS SUCH AS LOW MASS,
LOW COMPLIANCE, AND EXTREMELY LOW TIP MASS, THE SUMO
CARTRIOGE {S FINALLY HERE AT A PRICE THAT CAN BE
AFFORDED—$150—AT YOUR OEALER NOW
THIS IS ANOTHER FINE PRODUCT THAT A-TRAIN LTD. IS PROUD
TO OFFER ALONG WITH THE MORE THAN SUPER AUDIOPHILE
DISCS BY AUDIO LAB AND THREE BLIND MICE. SENO FOR OUR
BROCHURES RIGHT AWAY.

A-TRAIN LTO., 1230 N, HORN AVE., W. HOLLYWOOD, CA
90069, (213) 659 4370

THE LISTENING RODM INC.
590 Central Park Avenue
Scarsdale, N.Y. 10583
(914) 472-4558

SUMMER SAVINGS
NEW, USED AND DEMO EQUIPMENT: Audio Fesearch SP-4A
PreAmp $525; LUX CL32 PreAmp $399; Nakamicht 610 PreAmp
$435; G.A.S. Thoebe PreAmp $380; G.A.S. Ampzilla Il Amp $775;
Tandberg TR2075 Receiver $649; B&W DM7 Speakers $925 pr;
Sonex || Speakers $1045 pr: Spendor BC11 Speakers $359 pr;
Roger Compact Monitors Speakers $420 pr; LUX FD121 Turntable
$349; and Yamaha YP800 turntable $239.
THE TIN EAR, 704 Symons, Richland, WA 938352, (509)
946-4459.

1 PAIR ESS AMT 3 mint condition $550. Under warranty. Day
(516) 741-5533. Evening (516) 374-2711.

Cordially invites you to audition our fine line of eguipment.
THRESHOLD—BRYSTON—GREAT AMERICAN SOUND—DAYTON
WRIGHT ESL—QUAD ESL—SNELL ACOUSTICS—DAHLQUIST—
DYNAVECTOR W/LIFT—DENON—A R—YAMAHA—LUX REF —
PHASE MATRIX—POLK AUDIO—TANDBERG—KEF—GRACE

NAKAMICHI—STAX-—FONTEK  Headphone—JANIS—VISONIK -
0.B.X.—AUDIO PULSE—PROMETHEAN— R.H. Lab Sub-Woofer—
ADC TONE ARM—LS3/5A BBC MINI MONITOR by CHARTWELL

THRESHOLD 400A CLASS A AMPLIFIER

THRESHOLD NS-10 PRE-AMPLIFIER

SEQUERRA

Visit our private studios. We ship free anywhere in the U.S.
We invite inguiries.

SAVE ON PRO EQUIPMENT
BGW, CROWN, SHURE, JBL-PRO, TASCAM TEAC VEGA, EV, SEN-
NHEISER, TECHNICS, ESS, HME, STL, WHITE, TAPCO AND
MUCH MORE. CALL OR WRITE FOR YOUR QUOTE. ANTECH LABS,
INC. 8144 BIG BEND, ST. LOUIS, MO. (314) 962-5656

TONEARMS—CARTRIOGES —TURNTABLES at lowest prices. Most
brands available, including MC cartridges. Other guality brands
avaitable. Send SASE for quotes. Audio Unlimited, 401 Reynolds
Circte #2-C, San Jose, CA95112 (408) 251-8776.

WORLD AUDIO WESTCHESTER, INC.
Westchester's finest audio sales and service dealer is proud to an-
nounce the addition of:

Celestion Speaker Systems
10 the already fine lines of Lux, Soundcraftsmen, Thorens, Audio-
technica, ADC-BSR, AR, AKG, CM LABS, DBX, DECCA, JVC,
Jensen, M.A., Optonica, Philips, Pickering, Pioneer, Stanton,
Supex, Sonab, Tandberg. Direct to disc records. Shipping is free
in continental U.S.
WORLD AUDIO WESTCHESTER, INC.
211 North Avenue
New Rocheile, NY 10801
914-576-3230

CONNECTICUT: ADC-Accutrac, Advent, Audio Puise, B&0, B.1.C.
Citation, Dah!quist, Epicure, Harman/Kardon, J.B.L., Mc!ntosh
Nakamichi, Ortofon, Phase Linear, Sony, Stax, Tandberg,
Yamaha, Cizek, Sonus. Wili ship prepaid. Sounds Incredible, 226
White St., Danbury, Conn., 06810. (203) 748-3889—phone
quotes only

Lambda Series 1l by
SpeakerKit, Ltd.

Woofers with buty! surrounds. Trans-
mission lines, Open dome midrange
and tweeters. Infra-woofers and ultra-
tweeters. Accurate sound at a rea-
sonable price. Send 25¢ for Series Il
catalog and manual.

SpeakerKit Box 12A, Route 2, Menomonie, Wi 54751
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L.A.—SOUTHERN CALIFORNIA
DENON
ROGERS
AUDIONICS
KOSS ELECTROSTATIC
N{ELSEN-VAN ALSTINE CARTRIDGES
PROFESSIONAL SYSTEMS ENGINEERING

With just these six lines we can take you from an enjoyable ac-
curate $1410 system—better than you thought possible—to a no
nonsense, blow-your-socks-oft super system that doesn't need
pampering

For more information about how one of these lines might help you
improve your system please call or write. We also recommend:
Linn Sondek, Cizek, Lentek, Stax, RH Labs, RAM, Goldring,
Audiocraft, Oecca, Connoisseur, Armstrong and Stylift.

EXECUTIVE AUDID
by appeintment only (213)394-6463
2210 Wilshire Blvd. suite 207 Santa Monica, Ca. 90403
Shipping prepaid, insured in U.S.

SUPEX—DRTOFON—OENON—OTHER MOVING COIL CARTRIOGE
OWNERS: Send for free literature on our Micro Preamp Superb per-
formance at $129.95 Huntington Electronics, Box 2009A, Hunting-
ton, Conn. 06484

MARANTZ MODEL 9's $350 each Mcintosh MR65B $200. FOB
origin. {703) 683-1363

MAGNEPAN MG 2's (919)768-5354
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SONY EL-5 elcaset deck with 12 blank cassettes. Like new, never
registered, must sell $500 or best offer. TRAVER KENNEDY P.0.
Box 632, Brunswick, Maine 0411

SEMI-PRO AND CONSUMER TAPE EQUIPMENT, HEAOPHONES.
TEAC/Tascam, Technics, Dbx, MAXELL. Best Prices! Prompt
Delivery! WOI, P.0. Box 340, Cary NC 27511. 919-467-8122

MACINTOSH MC-2300 $1000; Technics SL-11D0A w/base &
cover $225; KLH-9's—new rebuilds w/guarantee; Sound crafts-
man 20-12 $150: Revox Lamb PML-420 mixer w/power supply.
Used once $275. (305) 294-2014.

CLASSIFIED
ADVERTISING
RATES

BUSINESS ADS-For Sale. Help Wanted. Serviees. Business
Opportunities. Tape Recordings. etc. etc $4.80 per ine. First
line set in bold face type at no extra charge. Extra lines $9.60
per line. One point ruled box, extra charge $8.00. Full pay-
ment must accompany order.

NON BUSINESS ADS-Situations Wanted. used =quipment for
sale by private individuals $2.80 per line. First ine set in bold
tace type at no extra charge. Extra lines set in hold tace type
$5.60 per line. Full payment must accompany ordar.

FREQUENCY DISCOUNT-3 times, less 10%. 5 times. less
15%. 12 times. less 20%

DEAODLINE-1st of two preceding months. (Dec 1 for Feb
issue).

BLINO ADS-Box numbers may be used at $5.00 extra for
handling and postage

MAIL ORDER AND DISPLAY CLASSIFIEC RATE

1col x 17 $85
fcol x 2° 1B
feol X 3" 3175
2¢ol x 1" $125
2col x 2" $225

Advertiser must supply complete film negative rsady for print-
ing for display ads

AUDID Magazine
401 North Broad Street
Phitadalphia, Penna 19108

HOW TO ANSWER BOX NUMBER ACS
When replying to an Audio Box Number Ad, ptease usa this
address Box No. _ ¢/0 Audio, 401 No. Broad Street.
Philadelphia, Pa. 191D8.
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@ Send SASE for free interference cures. At
m your deoler or order direct . .

wELECTRUNIC SPECIALISTS, INC., Dept A

FOR SALE

FOR SALE

FOR SALE

PHONO INPUT FILTER

Don't let interference from CB, ham radio,
broadcast stations, TV games. hobby com-
puters bug your Hi-fi system. Just plug
PHONO INPUT FILTERS directly into phono in-
put jacks for interference-free enjoyment.

171 South Main St., Natick. Mass 01760°

CANADIANS: Best Hi-Fi discounts on over 96 leading Hi-Fi brands
Many exclusive factory closeout and specia! deals. Quotations via
return mait. Nationwide mailorder service. Free catalogs jam pack-
ed with bargains in Hi-Fi equipment, tape and recording ac-
cessories, calculators, tetephones and accessories, kits, parts,
8tc. Hundreds of factory and government surplus specials too!
American inquirles welcome Rush free catalog request to ETCO.
Dept. AUA, Box 741, Montreal 183G Hymus, Pointe Ciaire, Quebec
HIR IE9

Audio and TV tubes factory boxed, speakers, semiconductors—
fow prices, free price list. Transleteronic Inc., 1365-39th St
Brooklyn, N.Y. 11218 212-633-2800

BADAP-1 1S COMING!
DIAMOND NEEDLES and Stereo Cartridges at Discount prices for
Shure, Pickering, Stanton, Empire, Grado and ADC. Send for free
catalog. LYLE CARTRIDGES, Dept. A, Box 69, Kensington Station,
Brooklyn New York 11218. For fast service call toll free
800-221-0906.

Tired of audiophile demo records? The Mark
Levinson Acoustic Recording series is for music lovers.
$1550 per disc I’Eoshage paid. Pressed by CID.S,,
manufacturer of Philips and DGG records in France.
Send for information on our new releases:

Volume 8ix, classical guitar, "Eliot Fisk Plays Scarlatti
and Bach", praised by Segovia as ‘one of the most
outstanding artists of instrument’.

Volume 8even, "Jazz At Long Wharf", features origi-
nal compositions for piano, acoustic string bass and
drums in the jazz mode. Mark Levinson Acoustic Re-
cogdings Ltd., 55 Circular Avenue, Hamden, CT 06514,
USA.

USEOQ ERA/GRACE 707 $155, demo Connoisseur BD2/A $99 GALE
GS401C demo H-K/Rablo ST-6 $235, used Genesis IlI's $325,
demo Advent 100A dolby $199, demo Teac A640 $399, Alan
Audio, 310 S. Washington, Bloomington, IN 812-332-2192.

TANDBERG TR 2075 $800 (803) 494-2021

S0 CRAFT

of Oregon
1st CLASS SPEAKER KITS
... NOHORNS ...
... NO CHEAP IMITATIONS . . .
... NATURAL SOUND . ..
.. 7 MODELS . .. SUB WOOFER . .
... EASY TO BUILD . . .
... MONEY SAVING . ..

SEND FOR FREE CATALOG
P.0. BOX 13460
PORTLAND, OREGON 97213
(1-800-547-5534)
(1-503-232-1956)

ROTEL QUALITY AUDIO COMPONENTS: Immediate delivery atl
Rotel products tnctuding RB-5000. RX-1603. RX-1203. RA-1412.
RA-1312. Ri-1024, National Sound Company. Ft. Lauderdale
Florida (305) 462-6862

NORTH CAROLINA

A complete selection of high quality components for the
discriminating music lover For your pleasure. we otfer two loca-
tions drawing audiophiles trom the Blue Ridge to the Atlantic.
knowledgable staff with decades of combined experience, and
these fine products

0BX ANALOG ENGINEERING ASSOCIATES
AVID OCM TIME WINDOWS
STAX MICRO-ACOUSTICS
OENON AUDIO ANALYST
REVOX CONNOISSEUR
SONUS KEITH MONKS
LUXMAN YAMAHA
VISONIK HAFLER
ACOUSTAT FRIED
RAPPAPORT CROWN
OYNAVECTOR ONKYO
LINN SONDEK GRACE
LINN MODIFIED 707 SUPEX
PHASE LINEAR REGA
PLEASE VISIT ONE OF OUR SHOWROOMS
STEREOQ SOUND

175 E. Franklin St
Chapel Hill. N.C. 27514
(919)942-8546

122 Oakwood Dr
Winston-Saiem. N.C. 27103
{919)722-9201

Exclusive Conn. dealers
for Dick Sequerra’s
Metronome 2+ 2W

Take

Loudspeaker.
PYRAMID MEK
RAPPAPORT DENON
BRYSTON HAFLER
WATSON LAB SYMDEX
PROMETHEAN  JR 149 Progressive

KEITH MONKS  ADC
SOUND CABLE CYBELE

Audiophife
Services

@ One of the EAST COAST'S
targest Direct Disc dealers

@ KEITH MONKS record cleaning
center

@ Large consignment listings

@ Appointments available any
evening

TAKE 5 AUDIO
32 ELM ST,
NEW HAVEN, CT. 06510

(203)777-1750

STEREOPUS in its latest issue takes a long, thoughtful look at the
current preamp/power amp scene. Dur conclusions will surprise
some, please others, infuriate not a few. Must reading for open
minded audiophiles. We also review the Snell Type A loudspeaker,
Black Widow and ADC tonearms, Grado Signature 1B cartridge,
Oynavector arm and cartridges, and much, much, more.
$12.50/year (4 issues) first class, $10.00 third class, $16.00
overseas air. PO Box 509, Shalimar, FL 32579

PRESENT YOUR IDEAS TO INDUSTRY. Free Kit containing suc-
cessful invention background and disciosure information. Send for
Kit-AUD, IMI, 401 Wood, Pittsburgh, PA 15222

METRO—NEW YORK CITY
G.A.S., FR, Dalhquist, Bang & Olufson, Lux, Linn Sondel, AVID,
Janis, Bauree & Wiltkens, Grace, many others. Also issues of Ab-
solute Sound.
UNIVERSITY STEREO—Ridgswood, N.J.
57 E. Ridgewood Ave. —(201) 447-5700
20 minutes from G.W. Bridge

AUDIO PULSE, ACOUSTAT, AKG, AMPZILLA, ARISTON, BEYER,
Cizek, Crown, Dahiquist, OB Systems, DBX, Denon Electronics,
Dynavector, Entre, Fons, Grace, Grado Signature, Infinity, JR149,
M&K, Nakamichi, Ortofon, PHASE LINEAR, PMI, RAM, SAE,
SAEC. Sennheiser, Sequerra, Signet, Sony, Stanton, Stax, Supex,
TASCAM, Technics, Thorens, etc.

HI-FI HAVEN

28 Easton Ave.

New Brunswick, N.J. 08901
201-249-5130

PHASE LINEAR 7008 w/cab MINT $450 or best offer (302)
762-0347.

GOT A HUGE AMP? I’VE GOT THE SPEAKERS FOR YOU! 2 used
ESS amt 6 pros, mint, 1000 watt cap., life warranty, $895 for
both? M. Marty, 239 Scottswood, Riverside. 1L 312-442-9453

LOW TIM-1I AMPLIFIER. Revised circuit. Plans and 2 soider refiow
ground plan boards for $24. Assembled and tested boards 2 for
$143 with plans. Custom Components, Box 33193, Decatur, GA
30033.

FULTON DEALER OPENS NEAR CHICAGO
lilinois Audiophiles can now see/hear/obtain state of the art Fulton
Products. Newest PAH J's, E's, Nuance |'s, 100's, 80's, etc. New
high-def. phono and speaker cables, headsheli leads and damper
mat offer low-cost ways to dramatically improve the sound of your
gear for $7 to $235. Ten Fulton records. Fulton moving-coil car-
tridge available soon. Audition by appointment.
THE MUSIC ROOM
Lombard, llinois {312) 620-7341

PRECEDENT AUDIO MZ-MOO 2 and MZ-MOD 3 transmission line
speaker system at AUDIOWORKS, Box 4314, Harrisburg, PA
17111 (717) 652-6996.

SYMDEX SIGMA SPEAKER SYSTEM AT AUDIOWORKS, Box 4314
Harrisburg, PA 17111 (717) 652-6996.

GENALEX, TELEFUNKEN, VALVO TUBES available for audiophites
wanting the highest quality replacements. Some popular types in-
clude: Genalex KT88 (6550) $49.95 MP’s, $23.95 ea.; KT66
$46.95 MP's, $22.45 ea.; Telefunken EL34 (6CA7) $23.95 MP’s,
$10.95 ea.; ECC83 (12AX7) $4.95; ECC82 (12AU7) $4.95; Valvo
GZ34 (5AR4) $7.95. Send orders and inquiries to SOUND SER-
VICES, Lake Walton Road, Wappingers Falls, NY, 12590
914-226-5414.

DAYTON WRIGHT SPS MK |11 $250. SME Series 2 $50. Teac 1230
Call (219) 234-9698.

ADC ACCUTRAC 4000 $410, 4 hrs. use. (303) 486-0632.

KLH-8's FUNOAMENTAL RESEARCH SUBWOOFER $950. Audio
Pulse model one $550 all. Mint. FOB Bradenton, Florida (813)
792-9353.

DUAL 1219 with base, dustcover & Shure MI1ED $85 postpaid.
Chris Stratmeyer 19 Daniel Road, St. Louis, MO 63124

AUDIONICS PZ3 Amp. 0.03/0 THD 100w/ch. Mint $295 E.S.T
(603) 434-6386.

QUAD ESL w/servo-statik bass design w/xover $1050, SAE 318
$175, Marantz 7T $250, Accuphas C200 $425 (319) 323-6567

FULTON J-MODULARS, $1700. SAE 2200, $1275. (219)
432-2124 evenings.

AUDIO MODIFICATION MANUAL

oo
“\( “°\z
OQSJD

More thon 220 poges of priceless information, including general audio
philosophy, specific design criteria, general mod instructions for all classes of
tubed equipment and loudspeakers. plus explicit step-by-step procedures for
many common components. Latest printing includes much new information,
including @ construction project for 0 QUIET Nuvistor (tube) subpreamplifier
and much more USA $§25.00. .. other countries U.S. $27.00. Caiifornia residents
0dd $1.50 tax. Telephone orders accepted (M/C, VISA): (714) 278-3310. AUDIO
DIMENSIONS, 8898 Clairemont Mesa Blvd., Son Diego, Caiifornia 92123

AmericanRadioHistorv Com



FOR SALE

FOR SALE

the audio advocate

SME
AVID
POLK

ONKYO
SHURE
DECCA
DENON
ROGERS
RH LABS
ARISTON
PARAGON
ACOUSTAT
FORMULA 4
DAHLQUIST
NAKAMICHI
PHASE LINEAR
AUDIO RESEARCH

505 Millburn Avenue
(201) 467-8988

Mitlburn, NJ

VAN ALSTINE DYNA MODS FOR ST-400, ST-416. ST-410.
ST-150. PAT-5. PAT-5 BIFET, FM-5 are still the best. New $10.00
improvement kit for Dyna PAT-5 BIFET. Double 400 conversions for
both ST-400 and ST-416. Free mod instructions for ST-70.
MK-111 and PAS-3X. $100 audio circuit mods for ARC SP3-A1 Al
new DC coupled VAN ALSTINE MODEL 1 preamp and MOOEL 2
power amp. Crown tape electronic mods coming soon. Jensens
Stereo Shop. 2202 River Hills Dr.. Burnsville, Minnesota 55337
612-890-3517

RENOUNCE ROTTEN RECORDINGS! Read selected British reviews
in the bi-monthly EURQ-DISC GAZETTE, then order these European
discs judged the tinest in technical and musical excellence. Selec-
tions mainly classical. Send for free sample issue. No obligation.
EURO-DISC GAZETTE, PO Box 337-A, Peterborough, NH 03458.

HAFLER DH-101 PREAMP
We expect to be in stock on this exciting new preamp by Dec. 12th.
Kit price is $198.95. Custom wired and tested, $299.95. Im-
mediate prepaid shipment via UPS. THE AUDIBLE DIFFERENCE.
435 Tasso, Palo Alto, California 94301. (415)328-1081

SON OF AMPZILLA rack mount, mint. $330. (414) 682-1882.

MANY DYNACO TUBE COMPONENTS. Send stamp for list. Mint
Mcintosh MC-30's $200/pr. Neil Shatties 2243 Emerald Castle
Dr., Decatur, GA 30035.

DIRECT-Y0-DISC, DIRECT-BY-MAIL: 63 titles on 18 labels. Write
for new free catalog. High Fidelity Consultants, 2910G Greenville,
Dept C, Santa Ana, CA 92704

AUDIOPHILES —Check your system using our unique cassette
tape. $12.95 PPD. BRD Co. 40 Oeerfield Dr., Easton, CT 06612.

MILWAUKEE & WISCONSIN'S ONLY
TRUE AUDIOPHILE DEALER

Specialists in components by Audio Research, Dahlquist,
Transcriptors, SAE, Nakamichi, Bozak, SME, DBX, Revox, Infin-
ity, RTR. Phase-Linear, Tandberg, G.A.S., London-Decca. Stax,
Sonus and over 50 others. Wisconsin's ONLY Audlo Research
dealer with their new product ling on demonstration. Plus one of
the truly fargest displays of tape decks & accessories in the entire
country. Over 130 machines on dispiay. WACK ELECTRONICS,
INC. 5722 W NORTH AVE. MILWAUKEE, WI 53208

MIXER made especially for tape duptication. Will produce en
hanced high quality second generation tapes KUHN ELEC-
TRONICS, 1801 Miils Ave.. Norwood, OH 45212

MARK LEVINSON ACOUSTIC RECORDINGS

LTD. announces open reel 15 ips MASTER TAPE
COPIES of our entire record catalogue. For informa-
tion please send your name, address, and specify what
kind of tape recorder you use: Mark Levinson Acoustic

Recordings Ltd., 55 Circular Avenue, Hamden, CT

06514, USA

PERFECTIONISTS PREFER DYNAKITS
Before Purchase You Owe Yourself Our Quote Mainline 11a 871
Fronheiser, Jonnstown, PA 15802

ELECTRONIC BARGAINS, CLOSEOUT, SURPLUS! Parts, equip-
ment, s:ereo, Industrial, educational. Amazing values! Fascinating
items unavallable in stores or catalogs anywhere! Unusual FREE
catalog. ETCO-008, Box 762, Plattsburgh, NY 12901,

KLIPSCHORN CORNER BASS $450. (802) 295-9030.

Professional HI-FI Home Study Course—Instructors include Len
Feldman, Julian Hirsch, Larry Klein, and Larry Zide. Send $2.00.
for full color AUDIO PRIMER and intormation on jolning (SAC)
Society Audio Consultants, Dept. A, 49 East 34th St., New York,
N.Y. 10016.

SOUNO CRAFTSMAN PREAMP, $250. Sony 5130 tuner, $130.
Decoursey X-over 75Hz, $70. SWT 60 W. mono amp, $50
Kirksaeter mod 70 speakers, $250 pr. All items negotiable & Y2
shipping. TRADE OFFERS WELCOME. (502) 454-7447 any time.
Ask for John.

TEKTYRONIX SCOPES and plug-ins, 545A $395 and $295. Plug-ins;
Z $65, B $40, L $55. Current probe, rads AC ima-1 amp/div. on
scope, $70. Variac, General Radio, Two/one shaft, 50 amps 0-
130V each, best offer. Other power supply and test equip. Write A.
Towbin 436 Orange Street, New Haven, CT 06511,

HAFLER PREAMP HEADQUARTERS IN N.E. OHIO—THE LISTEN-
ING ROOM, CANTON, OHIO. Hear the best by demonstration
through your own system! Audition by private appointment only.
(216) 442-6332.

BRAVURA PREAMP. Abs. perfect with warranty. School forces
sacrifice at $275. (201) 667-3063

ALL MINT: CROWN IMA with wainut cabinet $540. Heath Kit 1G 42
RF generator $65. Heath Kit 1B-1103 180 MHZ frequency counter
$210. Sencore SG-165 AM & FM analyzer $375. Documentation
for all above, shipped prepaid, sold separate/together. (216)
847-8945.

LEVINSON HQO SPEAKER SYSTEM. Includes Quads, Tweeters,
Xovers. and Janis W-1 subwooters, $6,500. Also 1NP-2 preamp,
$1,750. (415)433-1335

the weakest link . . .

AUDIO BARGAINS-FREE LIST. Stamp please. Stereo Cost Cutters
Box 8014 (AM878) Canton, OH 44711

HAFLER PREAMP CABINETS. Literature. GEOMETRIX, Box 612,
Mexico, MO 65265.

STAX PREAMP, used, mint, $260. J. Lynch, 1641 N. Commerce,
Stockton, CA 95204 (209) 466-6534

JBL L30D New, full warranty, boxes. $1300 pr. (304) 296-3394.

in your sound system is probably the record itself.

HIGH DEFINITION RECORDINGS offers the most complete mail order
service of direct-to-disk recordings. We carry Sheffield, Crystal Clear, Um-
brella, East Wind, G.A.G., Nautilus, and others. We also stock French EMI,

Fresh Aire, Gale, Denon PCM, Crescent, Audio Labs, Three Blind Mice,
assorted European pressings and more! Send for our free catalogue.

P.O. Box 82566

high definition recordings s iess, ca 52138
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YES, KITS!

You can afford and easily
build the world’s finest
speaker systems.

Choose from dozens of superbly accurate,
efficient, high technology, low coloration
systems from the finest European and U.S.
manufacturers. For example—

JANSZEN Z-30
BI-POLAR
ELECTROSTATIC

S 46 a pair

SEMI-KIT
(If Factory Assembled, $680.)

The next to the top of JansZen's new hybrid
systems with fourth generation, high power,
ultra-low distortion, bi-polar electrostatic
elements—loaded into carbon fiber based
lenses for excellent dispersion and pinpoint
imaging. Low crossover point for clean, taut
bass. Power handling: 15-100W.

IM.FREDB/2 & apai
MINI-MONITOR <|,F§c,9\sse;§e“ﬁ's§£)

These phase-aligned mini-monitors
(satellites below) are psycho-acoustically
engineered for astounding bass response.
The low-coloration Bextrene bass/mid unit is
combined with Fried’s new high pawer
dome tweeter for outstanding depth and
detail. Power handling: 25-100 W.

R I

|.M. FRIED

H/2 MONITOR MI-KI
SYSTEM (§F§o«9»\9em3e£a,s1§og)

The H/2 combines the B/2 mini's with the
new Fried dual channel transmission line
sub-woofer for the ultimate no compromise
system. The two new 10" high force factor
Bextrene woofers produce 108 dB et 40 Hz
and are flat to 20 Hz. Power handlirg:
25-100 W.

Dozens of Other
High End Audiophile
Semi-Kits from $150 a Pair!

Write Today For Your

FREE CATALOG

)%@ Soedker Soemists”
1/ 41
ONiid

\ 1173-65th ST, OAKLAND, CA 94608
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FOR SALE

FOR SALE

FOR SALE

SAVE up to 60% BY MAIL on: SCOTCH, TDK, BASF
MAXELL, MEMOREX, CAPITOL MUSIC TAPE. CERTRON

(over 180 ditferent reel & cassette tapes to choose from);
top brand recorders; America's largest collection of taping
accessories, too. Same day service. FREE catalog.

America’s Recording Tape Specialists

SAXITONE &%

1776 a Columbia Rd., Washington, D.C. 20009
(202) 462-0800

1978 AUOIO EQUIPMENT PROFILES has just been published by
AUDIO magazine. Order a copy by sending $3.95 to: AUDIO
EQU!PMENT PROFILES, 401 N. Broad St., Philadelphia, PA 19108.
Over 50 pages of equipment specifications and nearly 100 pages ot
test reports. Supply is limited, so order now.

ATTENTION FLORIOA AUDIOPHILES
Components of the highest caliber from manufacturers such as
Acoustat, ADC, Ariston, Armstrong, Audionics, Audio Pulse,
Audire, Bryston, Celestion, Denon, Fons, Goldring, Grace, KEF,
Linn-Sondek, Luxman. M&K, Mayware, Paragon, Revox, RH
Labs, Sonus, Threshold, Transcriptors and more
AUDIO EXCELLENCE
Longwood Village
I-4 and State Road 434
Longwood, FL 32750
(305) 834-9344
METAL FILM RESISTORS, 1%, .35 wat!, 48 values from 27.4
ohms 1o 1 meg., 12¢ ea. Send SASE for complete list of values.
Gold plated panel mount phono jacks, 90¢ ea.. nylon panel in-
suiators for jacks, 10 for $1.00. Gold piated shielded metai phono
plugs, $1.00 ea. Low mass nylon cartridge mounting hardware, 18
pc. set, $2.50. All ppd. COMPONENT SYSTEMS, 5556 Personality
Ct., Indianapolis, IN 46227

CROWN CX 824 TC DECK, brand new carton $1800.00 or best of-
fer. Cail (201) 782-7186 atter 5:30 PM

;
|

USEQ & DEMO SPECIALS: DB Systems preamp $375, Lux L100
$750, Tandberg TR2055 $550. Tandberg 3500X $450, SAE MK 30
$144, SAE MK 24 $540, Citation 11 w/cabinet $265, Harman Kar-
don A402 $260. All in excellent condition. Contact AUDIO
REPRODUCTION, 217 College Ave., Blacksburg, VA 24060 (703)
552-6850.

TO BRIDGE OR NOT TO BRIDGE
AUDIOPHILES—THAT IS THE QUESTION. WHAT YOU SHOULD BE
PRIMARILY CONCERNED WITH IS HOW TO VASTLY IMPROVE THE
SOUND QUALITY OF YOUR SYSTEM FOR THE LEAST AMOUNT OF
BREAD. IF YOU'RE CONSIDERING THE LATEST, GREATEST, AMP
OF THE MONTH—THEN WE AT SUMO FEEL THAT YOU NEED TO
KNOW A GREAT MANY MORE FACTS ABOUT THE TRUTH BEFORE
YOU MAKE THE DECISION TO BUY OR UPGRADE.

A SIMPLE CHEAP POSTCARD WILL BRING YOU OUR NEW
BROCHURE ENTITLED "'TO BRIDGE OR NOT TO BRIDGE''— AND
ITS FREE. YOU OWE (T TO YOURSELF NOT TO BE DECEIVED. JIM
BONGIORNO S OUR RESIDENT GENIUS, AND AS MOST OF YOU
KNOW, HE HAS ANSWERS. THE SUMO BRIDGE WILL BE AT YOUR
DEALER NOW ALONG WITH THE SUMO CARTRIDGE. SOON TO BE
RELEASED WILL BE *'THE VERY CLEVER LITTLE CROSSOVER"'
WHICH 1S DESTINED TO REVOLUTIONIZE THE CROSSOVER
BUSINESS. ALL THESE NEW SUMO PRODUCTS ARE YOUR AT
PRICES THAT YOU CAN AFFORD. SEE YOUR DEALER OR WRITE
T0:

SUMO ELECTRIC CO. LTD

1230 N. HORN AVE
W. HOLLYWOOD, CA. 90069
(213) 6594370

MARANTZ 7-T preamp w/matched Koss Pro 600A (600 ohms)
headphones and KX adjustable speaker baiance meteo in walnut
cab., $225.00. L. Barry Tinkoff, P.0.Box 590, Fall Fiver, MA
02722. Call eves. (617) 673-6622.

AMPZILLA $500 Like new. negotiable. (313) 483-0154

Say “sayonara’ to the resonances, edge reflettions and colorations
of conventional box speakers. Top-rated, cylindrically-shaped JR 149
features ultra-wide dispersion and unparalleled transparency. From
England’s highly-regarded Jim Rogers.

(W
H & H International, 354 State St., Rochester, N.Y. 14608 & 716/325-5275

AmericanRadioHistorvy Com

The Listening Room Loves

pO"( audn'o Monitors

The golden ear of Marcel Whitman
has established the Listening Room as
one of the nation’s premier audio sa-
lons. Not only do they have the finest
esoteric audio equipment costing well
into the five figure price range, they
have the Polk Audio Monitor Series
Loudspeakers beginning at just 99.95
each, and easily worth many times their
price in sound value. Go in to listen,
write them for full literature, or give
them a call. Shipped free anywhere in
the U.S.

Listening Room
590 Central Avenue
Scarsdale, N.Y. 10583

THE POWER OF MUSICAL SOUND has fascinated great minds
through the centuries, as it fascinates yours. But today music is
still frozen in tradition; even synthesizers are controlled by conven
tional keyboards. In the future music will be radically different;
scientific studies of brainwave resonance will determine its tones
rhythms, and colors to produce dreamlike, stimulating, even
psychedelic states cleanly and clearly. **Pythagoron’" is the first
breakthrough of this musical revolution. Unlike any other sound in
its production and effect, ''Pythagoron" brings you to a place
music has never been. has to be experienced to be really

understood. . . more intergalactic than what one expects
GO0 3/78. . riveted and toally absorbed by the sound
Village Voice 11/28/77. Available on an L.P. record,
‘Pythagoron'' is $9.95 from Pythagoron Inc., P.0. Box 2123,

Grand Central Station, New York NY 10017. We pay shipping and
applicable NY tax

B & 0 4002 USES ""ANY'" CARTRIDGE with standard mounting
centers after our modification. Effective mass 2.5 grams. Ad-
justable silicone damping. $199.00 with money-back guarantee
JML Company, 39,000 Highway 128, Cloverdale, CA 95425

THE AUDIOGRAMTM, a pithy independent newsletter now in its
third year, provides timely, money saving reports on the latest pro-
ucts and technigues. Our critical integrity and realistic sense of
proportion fitl the gap between the commercial magazines and the
neurotic underground press. Our June issue contains capsuie
reviews of
—Denon 103D, Signet Tk7E, Onlite 208, Supex 900E

Super Cartridges
—The two best headphones
—The three best tonearms
—The best tube preamp
—As well as substantial reports on the Polk Soung

Cable and Verion pick-up transformer
$15/16 issues. Free information. AUDIOGRAM, Box 27406, St.
Louis, MO 63141

GRACE 707 MOOIFICATIONS Update your 707. Counterweight
decoupled, bearings adjusted, Linn ring weight installed. $50.00
(MK Il owners, partial mod $30). Write for details. AUDIOPHILE
SYSTEMS, 5750 Rymark Ct. Indianapolis, iN 46250

AT THE PARAGON OF SOUNO
PREAMPS: The Highly Rated CONRAD-JOHNSON, The Superb
Paragon 12A & E1
SPEAKERS: MZ M0OD-3; the Snell Acoustic; the Rogers LS 3/54,
the Fundamental Research and new M&K cube Subwoofers
AMPLIFIERS: Paragon E4 tube amp: CARTRIDGES: Supex;
GRACE; Dynavector. TURNTABLES: Ariston and Denon.
TONEARMS: Grace and Denon. TUNERS: ARMSTRONG 624 FM
ALSO: Paragon E4 Active tube crossover and E6 AC line monitor
Call (301)229-2676 (Bethesda. MD) or write P.0. Box 189, Cabin
John, MO 20731
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OISCOVER OEEP BASS
MILLER AND KREISEL SOUND CORPORATION
SUB WOOFERS CRDSSOVERS AUDIOPHILE RECORDS

M&K MAKES 12 MOOELS OF SUB-WOOFERS RANGING FROM $125
70 $465-ALL UTILIZING M&K'S NEW OOUBLE VOICE COIL
MATRIXING (OVCM)
« Golhiath -walnut cabinet and audiophile woofer built in DVCM
matrixng and crossover adjustable to 150, 125 100. 75 and 50Hz
on back plate Designed to be used with Magneplanars Quads
Dahlquists B&W s Acoustats. etc —$315 00
* Goliath [I-Simulated walnut shghtly smaller Uses a nigh power
capacity 12" bass driver and the same 5 frequency adjustable
matrixing crossover —$175 00
« BE-1B-Walnut cabinet audiophitewooter No crossover network
Includes DVCM To be used with same speakers as Goliath | Re
quires external crossover or blamping $230 00
* DBE 18-60b nigher output imit and twice the efficiency of the
BE-1B. Contains 2 drivers $425 00
e BE-I(-Same ac Goliath |} but without crossover net work In
cludes DVCM $125.00
* Studio Standard-Features 125 SPL @ 40Kz for studio monitors
Contains 4 drivers. $465.00
o All M&K Sub-woofers are aligned 2nd Order Butterwoarth (B2)
maximally flat {f. = 14) They are designed particularly for tight
bass. transient detail and very low overhang and decay time
« Today s marke! otfers some superb smail super speakers
small in cabinet size but large in power handling capability and
great n transparency and imaging. Together with an M&K Sub
woofer {huidden in a corner). one hears a clean. big sound com
petitive with the world's tinest iarge speaker systems M&K
particularty recommends that the:r sub-woofer be used with ADS
Braun. KEF Corelli. Rogers LS 3/5A. Jim Rogers JR 149 Visonik
Spendor and others of the top quality
e M&K. THE SUB-WOOFER SPECIALISTS. INTRODUCE OOUBLE
VOICE COIL MATRIXING
Previously. single sub-wooters reproduced bass from both stereo
channels by combining the channeis at high level using a tran
sformer Now M&K has eliminated the transformer. thus gaining
increased output, punch and linganty Each channei of a stereo
ampifier can feed a separate voice coll though separate input
terminals This dual input design combines the 4 Ohm ievel power
output of both channels of a stereo amplifier nto a singke wooter
You do not need a bridging adaptor and you avoid wasting half the
ampiifier power when bi-amping
« All current stocks of M&K sub-woolers oifer this feature They
sutl have the same superb "tight’' low bass detasl and absence of
coloration of our earlier drivers With the Bottom End Series. bi
amping 1s readily carried out without a higher power level matrix or
crossover network The Goliath Series carries an internai crossover
network. but can aiso be bi-amped
« M&K ALSO INTRODUCE THE LP-1 PASSIVE CROSSOVER
NETWORK FOR BI-AMPING STEREQ SYSTEMS
Completely passive (no Iransistors. tubes. op-amps or power
supply). yet unilke resistive-reactive passive networks {usually at
6db per octave). the LP-1 has virtually no loss n the pass band
and provides 12db per octave from low pass to high cutot! angd
18db per octave from high pass to low cutot! (to protect smali tugh
end speakers against excessive bass drive) If you want the ex-
ceptional dynamic range advantages of bi-amping, but wish to
maintain the superb mid-range and high definition your expensive
pre- amp and amplifier produce. you can avoid adding further
active stages in the chain by using the unigue passive LP-1 It's
getting raves from Golden Ear Audiophiles $120 00
« The M&K Bass Ramp uses the same elements as the LP-1
crossover 1n a configuration to drive a single amplifier with ad-
justable bass & high levels to permit Bottom Engs o be used with
nigh efficiency speakers such as Altec. JBL. KLIPSCH, Tannoy
etc and allows the full power of your amplitier and s full damping
10 be avallable 1o ail speakers M&K Ramp R-1 $95 00. M&K Ramp
R-2, $115.00 {Rear Connections )
« M&K utilizes automatic charted laboratory instrumentation for
frequency response. harmonic and intermodulation distortion
phase. tone burst and other transient testing. and calibrated in-
strument for SPL Its new recording facility includes a Georg
Neumann disc cutting lathe with passive mixing and state-of-the-
art electronics Write for information on new direct-to-disc and
other audiophile releases Currently very popular is the new M&K
Bottom End Musical Bass and Transient Test Record. Vol |l By
direct mail. $7.50 plus $1.00 postage. See all of the above at your
nearby M&K dealer MLLER & KREISEL SOUND CORP., 8719
Wilshire Bivd., Beverley Hills, Calit., 90211 213-652-8318
« M&K announces the Bass Cube Series. a new line of sub-woolers
designed to comptement fine furniture anc great audio systems
Available 1n real wainut or rosewood in all standard M&K sub-
woofer types See your nearest M&K dealer

AUDIO ® August 1978

LEGENDARY

Mark Levinson. Thresholid. Grado Signature. Janis. Pyramid. Grace. Spendor.
Rogers. DCM. Paragon. DB. Bryston. Paoli. Linn-Sondek. Bowers & Wilkins.
Denon. Verion. Dunlap-Clarke. All these legends at Chestnut Hill Audio,

2302 Lombard Street, Philadelphia, Pa. 19146. (215) K1 6-6178.

OAVID HAFLER IS BACK!

The man behind the original Dynakits is back with his own com-
pany and a new state-of-the-art preamgplifier at a bargain price!
Available as a KiT or CUSTOM ASSEMBLED by expertly trained
wirers—each performance certitied For further details write or call
AUDIOKIT—260 Oid Country Road Hicksville, N'Y. 11801 (516)
822-5749

GO TO BED WITH MUSIC! CONTROL-1 automatically switches your
system off. Works with tapes or records, $60.00. Etectromedia,
P.0. Box 268, Livingston, N.J. 07039.

THORENS TD-224 rare tt, wal. base w/stereo & mono cartridges
$250. MARANTZ 7-T preamp w/matched KOSS Pro 600A head-
phones & University C/0 mic. $250. MATTES SSP/200 power
amp (110W/ch), spkr. balancer in wal. cab. $185. KARG Labs.
CT-2 FM stereo tuner (elec. eye tuning) in wal. cab. $80. All ex-
cellent. L. Barry Tinkoff, P.0. Box 580, Fall River, MA 02722 Call
eves. (617) 673-6622.

AUDIO PROFESSIONALS: Find out why the AUOIO FDRUM is the
only auciophile-oriented publication that has earned the respect of
the entire industry. Our unique tormat offers you direct access 10
the people you want to reach! Write today for details. Don't wait!
Box 578 A, Fairfax, CA 94930

AEPLACEMENT STYLI. Diafix, Box 762, Hightstown, NJ 08520

CHESTNUT HILL AUDIO.

45 APM ON LINN SOUNOEK? Yes! We've finally done it. Write or
call for cetails on ur conversion kit. AUDIOPHILE SYSTEMS. 5750
Rymark Ct., indianapolis, IN 46250 (317)849-7103

WIHATS NE

from the

VACUUM TUBES
and tube-peculiar parts. We offer a complete inventory of high
voitage capacitors, precision resistors and tubes. Kits or separate
parts available for building circuitries described in ¢ur 220 + page
Audio Modification Manual. Write for parts list and literature.
AUDIO DIMENSIONS, 8898 Clairemont Mesa Blvd., San Diego,
Calif. 92123.

The K-A IMPULSE RIVALS THE SMALL ENGLISH AND EURDPEAN
SPEAKER in that the IMPULSE has : a wider lie-like dynamic
range with bass roll-off into the 30 Hz; spacious extended high end
and more sibilant midrange; more handsome and finer cabinetry.
Discover another American aiternative by K-A. See and hear the
IMPULSES only $199 each! For information and dealer list write or
call KUSTOM ACOUSTICS, INC., 6624 W. lrving Park Road,
Chicago, IL 60634 (312) 685-6609.

AUOIO HOUSE

Flint, Michigan
DCM *Time Windows'", QED, Bryston, Leach, db &ystems, Grado,
Grace, M & K, Visonik-David, Connoisseur, Spectro Acoustics,
Sound Concepts. Free shipping. Best vaiues in tigh-end Audio.
5232 Sagamore Dr., Swartz Creek, Mich. 48473 (313) 732-4670.

AUDIOWORKS. Specialists in high resolution music reproduction
where the serious fistener can audition, Speakers by SNELL
ACOUTICS, SYMDEX SiGMA, SPENDOR, PRECEDENT AUDIO MZ,
CHARTWELL LS 3/5A, POINT 3 SYSTEMS, GALE, and CLARKE
SYSTEMS: Electronics by RAPPAPORT, AUDION CS, BRYSTON,
DENON, VERION, and LUX; Gramaphone equipmment by DENON,
GRACE, AUDIONICS, ARISTON, LUX. AUDIOCRAFT, SATIN, DEC-
CA, and the PROMETHEAN || CARTRIDGE. Audiophile recordings,
accessories, consulting and ideas. Prepaid, insured shipping to
lower 48, of course, AUDIOWORKS Box 4314, Harrisburg, PA
17111, Tel. (717) 652-6996

MoBILE RFD:zITY SOUND LAB
ORIGNAL MAST=R. RECORDING S
SUPRTRAMP/ *Crime of the Century "
JCHN KLEMMEQ,./ “Touch”

Szl AN M Katy Lied ”
ZURIN M=HTA/L A PHILHARMONIC , Svites from ® Star Wars”

and “Close Encounters?’

.. AND, You AINT HEARD NoTIiNG Yer Y/

AS ALWAYS - HALF. SPzzD LACRUER MASTERS
PLATING TO DEMANDING SPzcS
SUPZR HIGH DERINITION IMPORTED PRESSINGS

Available gt select audio retailers everywhere :414.95 each, cr
From e MOBILZ FIDZLITY SCUND LAB, PO. Box mE VERADALT, WA,

99037 -

(509) 928 3301

QUANTITIES ARz DeRNITsLY LIMITEp | RESzRVE NOURS TODA‘/./
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FOR SALE

SURPLUS SPEAKER CROSSOVER CAPACITORS: hundreds of
special high voltage-rated non-polarized caps in stock in most
popular sizes. Wholesale prices from 1 to 1000 pcs. Write today for
quotation on the caps. and other x-over parts you need Haynes
Microelectronics. 738 Rhode Island St.. Lawrence, KS 66044

RABCO SL-BE like new—Best offer—Original carton—Write Bili
Hufnagie, 91 Laclede Ave., Chicopee, MA 01020

AUDIO DEN LTD.
Long Island's finest audio dealer is proud to announce the addition
of:
AUDIO RESEARCH SYSTEM
THERESHOLD ELECTRONICS
ACOUSTS X LOUDSPEAKERS
VERION TALBES
SAEC & DYNAVECTOR TONEARMS
EMT CARTRIOGES
GALE RECORDS
To the alrsady fine lines of AIWA, KEF, Rappaport, Rogers
Yamaha, CM, Nakamichi, Fuiton (60, 80, 100 in stock) RTR, Poik,
Magneplanar, Quad, (ESL and electronics) LUX, B&O, Sonus,
Grado Signature, Oenon, Piatter Pad, Shure, SME 4, Technics Pro,
Thorens, Grade Formula Four, and Sheffieid Labs. FREE IN-
STALLATIONS IN NY AREA. NO CHARGE FOR SHIPPING.
AUDIO DEN LTD.
1320-34 Stony brook Road
Stony brook, New York 11790
516-751-3350

DEMO AND TRAOE SALE
Electronics: Dayton Wright SPL preamp w/case $450 or SPS
preamp $250: Speakers: Spendor BC-1 $420 pr.; Monitor Audio
Speakers: MA-5 MK || $249 pr.; MA-4 $349 pr.; Sonex Il $750
pr.. Misc.. Sony 161SD $150. Prices are firm. Cal! day or evenings
for details,
PERFECTIONIST AUOIO, LTO.
P.0. Box 174
Pleasant Gap, Pennsylvania 16823
{(814) 359-3007 or {814) 238-4071

FM—SCA (67 kHz) ADAPTER
Modifies your FM radio or tuner to double as a receiver of hidden
talk and music programs carried over many stations. instructions,
including article **SCA: Radio the FCC Doesn't Want You to Own.’
$13 kit; $18 wired unit from FM-SCA, Adolf, Minnesota 55701

AMPEX AG-500 3%-7% TRANSPORT w/2T playhead, used 10
hrs. $325. Two Mcintosh MC 30 amps $125 each. Two Sony
ECM-22 studio electret microphones, mint $80 each or $150 pair.
Paul Ebert 1117 Las Alturas Rd., Santa Barbara CA 93103,

COLLECTORS’ ITEMS
STEREO EQUIPMENT

FOR SALE

2—Electrovoice Patriclan Loudspeaker Systems
{(Walnut-Clipshorn)

1—Ampex F-44 Stereo Tape Deck

1—Crown Model 300 Four Channel Recorder

1—Seeburg Model 100 L.P. Programmable Player
(w/remotes)

1—Dual Model 1019 Automatic Record Changer
{w/cartridge)

1—Sony STR 6120 Receiver

1—Sony TC-560-D Tape Deck

1—LW.E 1 Loudspeaker

2—L.W.E. VI Loudspeakers

2—Quad Electrostatic Screen Loudspeakers

2—Marantz Mode! 7-T Pre-Amplitiers

1—Sony 5000F F.M. Stereo Tuner

1—Marantz Model 15 Power Amptifier

1—K.L.H. Model 18 F.M. Receiver

1—Fisher Pre-Amplifier Equallzer (Non-Control Type)

2—48" Walnut Equipment Commode Tables (Std.
Rack Mount}

1—Marantz Stereo Power Amplifier (Tube Type)

Send name, address and phone number to:
P.O. Box 66681, Houston, TX 77006
We will contact you.

Advertiser

ADS Ad - mint 1wt
Loudspeaker Systems
Write Direct to Advertiser

AKG
Microphones
Write Direct to Advertiser

Acustacraft
Hi-Fi Components
Write Direct to Advertiser

Acutex .
Phono Cartridge
Enter No. 1 on Reader Service Card

Allison .. ... ...
Loudspeaker Systems
Enter No. 2 on Reader Service Card

Altec . .
Loudspeaker Systems
Enter No. 3 on Reader Service Card

APt
Hi-Fi Components
Write Direct to Advertiser

Audio Advocate
Hi-Fi Components
Write Direct to Advertiser

Audio Critic
Publication
Write Direct to Advertiser

Audio Dimensions
Hi-Fi Components
Write Direct to Advertiser

Audio Excellence
Hi-Fi Components
Write Direct to Advertiser

Audio Reference
Hi-Fi Components
Write Direct to Advertiser

Audio Source
Hi-Fi Components
Enter No. 4 on Reader Service Card

Audio Systems . .
Hi-Fi Components
Write Direct to Advetriser

Audio-technica
Telarc
Write Direct to Advertiser

Audio Insulator System
Write Direct to Advertiser

Phono Cartridge
Enter No. 5 on Reader Service Card

B&F Enterprises : -
Loudspeaker Systems
Enter No. 6 on Reader Service Card

BSR . ..
Phono Cartridge
Enter No. 7 on Reader Service Card

B&wW .
Loudspeaker Systems
Write Direct to Advertiser

Ball .. .. . .
Record Preservation Kit
Write Direct to Advertiser

Bose . .
Loudspeaker Systems
Write Direct to Advertiser

Celestion . .
Loudspeaker Systems
Enter No. 9 on Reader Service Card

Chestnut Hill Audio
Audio Store
Write Direct to Advertiser

Consumers Co.
Hi-Fi Components
Write Direct to Advertiser

Crown ... ..
Hi-Fi Components
Write Direct to Advertiser
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Advertiser

Custom Craft
Loudspeaker Systems
Enter No. 10 on Reader Service Card

DB Systems
Hi-Fi Components
Write Direct to Advertiser

Daihquist
Loudspeaker Systems
Enter No. 11 on Reader Service Card

Definitive Systems
Hi-Fi Components
Write Direct to Advertiser

Design Acoustics
Loudspeaker Systems
Write Direct to Advertiser

Discount Music
Record Club
Write Direct to Advertiser

Discwasher
Smog Lifters
Write Direct to Advertiser

Cables
Write Direct to Advertiser

Dual (United Audio) .
Cassette Deck
Enter No. 12 on Reader Service Card

Eastman Sound
Loudspeaker Systems
Enter No. 13 on Reader Service Card

Electro-Voice
Loudspeaker Systems
Enter No. 14 on Reader Service Card

Electronic Specialists
Hi-Fi Components
Write Direct to Advertiser

Empire
Phono Cartridges
Enter No. 15 on Reader Service Card

Fisher . .
Cassette Deck
Write Direct to Advertiser

Frazier
Hi-Fi Components
Enter No. 16 on Reader Service Card

Garland Audio
Audio Store
Write Direct to Advertiser

Gilbert Audio
Hi-Fi Components
Write Direct to Advertiser

H&H International
Loudspeaker Systems
Write Direct to Advertiser

Henry's
Audio Store
Write Direct to Advertiser

High Definition Reccrdings
Records
Write Direct to Advertiser

Innotech .
Loudspeaker Systems
Enter No. 17 on Reader Service Card

Integrex . ... ...
Dolby Noise Reducer Kit.
Enter No. 18 on Reader Service Card

J&R Music
Audio Mail Order
Enter No. 19 on Reader Service Card

Jve
Tuner/Amp
Enter No. 20 on Reader Service Card

Jensen ’
Hi-Fi Components
Write Direct to Advertiser
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Advertiser

KEF
Loudspeaker Systems
Enter No. 21 on Reader Service Card

Kenwood
Loudspeaker Systems
Write Direct to Advertiser

1T Sound
Hi-Fi Components
Write Direct to Advertiser

Lleslie Paul
Audio Mail Order
Enter No. 22 on Reader Service Card

Lux
Hi-Fi Components
Write Direct to Advertiser

MXR . .
Graphic Equalizer
Enter No. 23 on Reader Service Card

Marantz
Hi-Fi Components
Write Direct to Advertiser

Mastercraft
Hi-Fi Components
Write Direct to Advertiser

Maxell
Magnetic Tapes
Enter No. 24 on Reader Service Card

Mcintosh
Catalog
Enter No. 25 on Reader Service Card

Memorex
Magnetic Tape
Enter No. 26 on Reader Service Card

Mobile Fidelity
Recordings
Write Direct to Advertiser

New Times
Publication
Write Direct to Advertiser

Ohm
Loudspeaker Systems
Enter No. 27 on Reader Service Card

Ovation Audio
Hi-Fi Components
Write Direct to Advertiser

PS Audio
Hi-Fi Components
Enter No. 28 on Reader Service Card

Hi-Fi Components
Enter No.50 on Reader Service Card

PAIA
Hi-Fi Components
Enter No. 29 on Reader Service Card

Phase Linear
Hi-Fi Components
Write Direct to Advertiser

Pickering
Hi-Fi Components
Enter No. 30 on Reader Service Card

Pioneer
Receiver
Enter No. 31 on Reader Service Card

Playback
Audio Mail Order
Enter No. 32 on Reader Service Card

Polk
Loudspeaker Systems
Write Direct to Advertiser

Primo .
Microphones
Enter No. 33 on Reader Service Card

Radio Shack
Turntable
Write Direct to Advertiser

Rhoades

Teledapter TV Sound Tuner
Enter No. 34 on Reader Service Card
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SAE .
Hi-Fi Components
Enter No. 35 on Reader Service Card

SME
Tonearm
Enter No. 36 on Reader Service Card

Sansui
Hi-Fi Components
Enter No. 37 on Reader Service Card

Saxitone
Tapes
Write Direct to Advertiser

Sensible Sound
Hi-Fi Components
Write Direct to Advertiser

Shure
Hi-Fi Components
Enter No. 38 on Reader Service Card

Hi-Fi Components
Enter No. 39 on Reader Service Card

Sonic Research
Phono Cartridge
Enter No. 40 on Reader Service Card

Sonikit
Hi-Fi Components
Write Direct to Advertiser

Sony Corp. .
Blank Audio Tape
Enter No. 41 on Reader Service Card

Sound Components
Hi-Fi Components
Write Direct to Advertiser

Soundcraftsmen
Hi-Fi Components
Enter No. 42 on Reader Service Card

Speakercraft
Speaker Kits
Write Direct to Advertiser

Speakerkit
Speaker Kits
Write Direct to Advertiser

Speakerlab
Speaker Kits
Write Direct to Advertiser

Studer/Revox
Turntable
Enter No. 43 on Reader Service Card

TDK
Cassette Tape
Enter No. 44 on Reader Service Card

Take 5 Audio
Audio Store
Write Direct to Advertiser

Tape World
Tape
Write Direct to Advertiser

Teac
Cassette Deck
Write Direct to Advertiser

Technics
Hi-Fi Components
Enter No. 45 on Reader Service Card

M
Magnetic Tape
Enter No. 46 on Reader Service Card

Tull, Mary V.
Hi-Fi Components
Write Direct to Advertiser

Wis. Discount Stereo
Audio Mail Order
Enter No. 47 on Reader Service Card

Yamaha
Amplitier
Write Direct to Advertiser
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FOR SALE

THOUSANOS OF LIKE NEW LP's and prerecorded tapes.
Catalogue—$1.50. House of Records. Hillburn, New York 10931.

AMPEX TAPE—NEW 1800 on 7" reel 12 for $18 POST- PAID,
1200’ 12 for $13 POSTPAID—iree list—WIDE RESPONSE, 6114A,
SANTA MONICA BLVD., HOLLYWOOD, CA 30038

Northern N.J.'s finest store—Lux, Mod DQ-10, IMF, Grace, B&W,
G.A.S. Sleeping Beauty, FR, B&0, Linn Sondek, Janis and more.
University Stereo, 57 E. Ridgewood Ave., Ridgewood, N.J. 07450.
20 minutes from the G.W. brldge. 201-447-5700

BAY AREA & CENTRAL VALLEY MUSIC LOVERS
AUDID ARTS
2217 Second Street
Livermore, Calif. 34550
Tuesday-Sunday

(415) 447-7447

Van Alstine QED's B&W
Time Windows Audre Rogers LS3/5A
Armstrong Frazier Rotel
Dynavector Fons M&K
Grace Connoisseur Verion
Goldring Grado Win Labs
"*Professional Systems Engineering’’
Fons Orphan Arm Sheffield Lab

Custom Modifications Component Service
We will ship prepaid and insured throughout the U.S.

PHILA. AREA. SAEC tone arm. new WE-3 $150. Denon Shibata
cartridge. new $110. 836-4858 Bob.

LAURENGE GILBERT
OPENS IN PORTLAND, OREGON

IT TOOK FOUR YEARS TO COMPARE
ENOUGH EQUIPMENT TO MAKE THE
DECISION TO ASSEMBLE A UNIQUE
SELECTION OF UNPARALLELED
QUALITY. IT WAS WORTH IT!

WATSON LABS speakers —  WILLIAM
WRIGHT's 11 octave dynamic design with
gas-linearized woofer. Unmatched imaging
stability and transparency. Pulse aligned.
ARMSTRONG receiver—Simply the purest
available. $495.

DAVID HAFLER preamp—Kit $199, assem-
bled $299.

RAM 510 amplitier—100/100 w. very tight
solid-state with the warmth of a tube amp.
Ultra-smooth and open. $399.

CIZEK speakers—So good we stock nothing
else under $200.

DECCA BRUSH—Over a million conductive
bristles eliminate need for liquids and re-
duce static. $16.95.

DECCA CLEAN-UP—The ultimate dust bug.
Same 8/9 micron bristles as brush, conduc-
tive shaft and ground wire. $16.95.
TONEARMS—Decca, Dynavector, Fons,
Grace 714, 940, Saec, Grace 707 with mods.

Analog Engineering, Andante, Ariston,
Armstrong, Breuer, Bryston, Cizek,
Connoisseur, Decca, Denon, Dunlap-
Clarke, Fons, Gale, David Hafler, Kef
driver kits, Platter Pad, RAM audio,
Rega Planar, Rogers LS 3/5a and amp,
Supex, Saec, Trevor Lees, Watson Labs.
GILBERT AUDIO (503) 232-5552

4828 S.E. 30. No. 140 Tu -Thurs. Appt Preterred

Portland. Oregon 97202 Fri -Sat. Open Browsing

Shipping free anywhere in U.S. and Canada
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FOR SALE

FOR SALE

FOR SALE

Western Pennsylvania’s

FINEST AUDIO
DEALER

Accuphase Janis Woofers
AE| LUX

AR M&K Woofers
Ariston Magnepan
Armstrong Mark Levinson
Audire Optonica
Bryston Revox
Connoisseur Rogers LS3/5A
Dahlquist Woofers SAE

Dayton Wright Sherwood

dbx Snell Acoustics
Decca Sonab

Dennon Sonus

Fidelity Research Sound Concepts Delay
‘Eulton Music Stax

CAS Supex
Grace Teac

Thorens
Verion
Visonik

Harman-Kardon
IMF International
Infinity

**Headquarters for the Verion Cartridge
Alignment System”’
PLUS MUCH MORE
Shipping Prepaid & Insured

OVATION

6019 Broad St. Majl
Pittsburgh, Pa.

412-441-4550

VISA

PDLK AUDID LOUDSPEAKERS AT SPECIALTY SDUND

We have the incredible Polk Audio Monitor Series loudspeakers in
stock. The Polk's are definitely the best performance per dollar
value ever offered in a truly accurate, inexpensive loudspeaker.
State of the art sound is now available at $109.95 for the Model 5,
$149.95 for the Model 7A, $209.95 for the Model 10. We ship
freight prepaid anywhere in the UJ.S. within 24 hours upon receipt
of order. Write or call for information on the Polk Audio Monitor
Loudspeakers

SPECIALTY SOUND CO. OF RUSTON, INC

Village Plaza Ruston, LA 71270

(318) 255-8000

SAVEUP TD 68% ON OVER 100 TOP BRAND AUDIO COMPONENTS
FROM CARSTON STUDIDS, NEW ENGLAND'S AUDIO SUPER-
MARKET. ONE OF THE OLDEST MAIL ORDER FIRMS (EST 1952)
AND CERTAINLY ONE OF THE MODST RELIABLE. ALL ORDERS
SHIPPED FROM STOCKED WAREHOUSE. SEND FOR PRICE QUOTE
AND PRICE LIST. CARSTON STUDIOS, OLD BROOKFIELD ROAD,
DANBURY, CONN. 06810.

PROPER TONEARM GEDMETRY!! Optimum offset angle, overhang,
vertical pivot height and angle. Resonance damping construction
Jewelled pivots. Height adjustable while playing records. Effective
mass 2.5 grams. Damped cueing. Anti-skate bias. TA-3A with
silicone damping, $149.00; TA- 4A without damping (otherwise
identical}, $124.00. “'Universal’': nylon hardware, $1.00; align-
ment protractor, $1.00. Prices infude postage and money-back
guarantee. JML Company, 39,000 Highway 128, Cloverdale, CA
95425

TDURING SDUND SYSTEMS, 2, 4, and 8 Track Studios, Disco
Sound, Cerwin Vega BGW. Altec, Shure, AKG, Tapco, Dyna,
Revox, EV, Beyer, Cetec, etc. K & L Sound Service, 75 North
Beacon At., Watertown, Mass. 02172. (617) 787-4072-Att: Ken
Berger.

MAGNEPLANAR? DAYTON WRIGHT? QUAD?
ACOUSTAT? BEVRIDGE? QLS? PYRAMID? HDQ?

WHAT PRICE REALITY?
THE DCM TIME WINDOW AT
AMERICAN AUDIOPHILE

5 SUNRISE PLAZA, VALLEY STREAM NY 11581
(516) 561-7114

DYNA MARK Il MDD KIT—increased power-less distortion across
trequency spectrum. Power supply and amplifier board parts kit
with instruction manual $18.00 Two kits $32.00 including postage
AUDIO DESIGNERS, P.0. Box 122, Ledyard, CN 06339

THRESHDLD NS-10 preamp, pre-reamp, new Oayton-Wright SPA
preamp; best offer (201) 746-2794

FLINT MICHIGAN
The best Value in Audio
Rogers BBC, the New Rogers Reference Monitor System
XA75/L358. $1999. db systems, Conrad-Johnson, Leach,
Bryston, Visonik, Grace, Watson Labs, M&K cubes, Spectro-
Acoustics, Supex, Mordaunt-Short, Connoisseur, Sound Con-
cepts. "'Audio House feels the quality of sound you receive for your
money is more important than how much you spend.
AUDIO HOUSE 5232 Sagamore Dr., Swartz Creek
Michigan 48473 (313) 732-4670

LINN SONDEX DWNERS piay 45 rpm records. 45rpm adapter final-
ly available. Send $50 to MH Audio Group Box 628 Orange, CA
92666. CA resid. add $3 tax. Money back if not satisfied

Audionics . . . .Bang & Olufsen

Master Charge & Visa accepted

(At SOUND COMPONENTS, Inc.

we've gor itall. ... oL

. . .Beveridge Cylindrical . . . . Bryston

.. .DCM. . . Denon . . .Dynavector . . Fidelity Research. . . Fulton . ..

Grace . . .Great American Sound. . . Hafler . . H.Q.D. Reference System
.. Janis. . .KEF. . . Kenwood Purist . . .Linn Sondek. . . Magnepan . . .
Mark Levinson . . . Paragon . . .Pyramid Metronome . . . Quad . .. Rega
.. .Rogers .. .Sonex. .. Spendor . . .Stax... Verion...Yamaha . ..

SOUND COMPONENTS, INC.

We ship prepaid within U.S.

2710 Ponce de Leon Blvd., Coral Gables, Fla. 33134
(305) 446-1659

AmericanRadioHistory Com
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APT-HDLMAN PREAMPLIFIER NOW AVAILABLE

Tom Hoiman rocked the audio world with his new preamplifier
designs for the Advent receiver. Now, he's taken his work to it's
ultimate refinement in the APT PREAMPLIFIER. The Apt is state-of-
the-art and worthy of inclusion in the most sophisticated audio
systems. [t lets you really hear the other fine equipment you own!
The Apt offers simple easy-to-use switching and has more flexibil-
ity and unique features than preamplitiers 3X the price! The Apt is
compatible with all cartridges and aliows you to control both
resistance and capacitance! APT PREAMPLIFIER only $477—from
DESIGNATRON'S Stereo Stores, 260 Old Country Road, Hicksville,
N.Y. 11801 (516) 822-5277 —Mastercharge/VISA

AUDID TECHNIQUES

Southern Cal. Audiophlles and Music Lovers
RAM, Decca Ribbon Tweeters, Cizek, JR 149, Sonus, RH Labs
Koss ESL, Ariston, Armstrong, Verion, SAEC, Vestigal, Irish
Transcriptors, KEF Drivers, etc. Open 7 days—0uring the week by
appointment and on weekends open house. Prepaid freight In USA
AUDIO TECHNIQUES, 8230 Beverly Bivd., Los Angeles, CA 90048
(213) 653-1750

NDTES DN THE K-A LABYRINTH: Audiophiles, become enlight-
ened! Why clutter up your listening room with butky sub-wooters,
mid and tweeter arrays, and a pile of electronic components?
when one pair of K-A LABYRINTHS wilt do the job. Less than
$1500 pair. For information and dealer list write or call: KUSTOM
ACOUSTICS, INC., 6624 W. Irving Park Road, Chicago, )L 60634
(312) 685-6609.

ACCUPHASE P-300 $450, Soundcraftsmen PE 2217 $275, Trevor
Lees preamp, latest mods $175, Trevor Less high level gain stage
$95. ali excellent condition. (707) 938-1131

PAIR TYMPANI |, black, $550. DUKANE DUK- 10 Tweeters, $250.
ARC D-76A, gold panel, $725. Technics SP-10 & base, $300.
Mark Zenon, 2301 Jeff. Davis Hwy., Apt. 1231, Arlington, VA
22202 (703) 521-0836 evenings.

CAMPUS AUDID. Lowest prices. All brands. for rates and
catalogue P.0. Box 2232 Boulder, CO 80306.

McINTOSH COLLECTDRS ITEMS MR-71 tuner & C21 pre-amp
Fisher R-2008 Muiti-Band tuner. Make offer (904) 434-2481

JUST WHAT YDU NEEDED—

ANDTHER UNDERGRDUND HI-FI MAGAZINE

But, read on, we're ditferent. We know we'll never publish on
schedule, we're totally biased, and we can be bribed. Our
magazine does have one redemming social value, it's FREE. BIAS-
ED is the newsletter of Audiophile Systems. In it you will tind
several no cost ideas that will improve the performance of your
system, information on our products {Linn and Naim), reviews of
other products, and regular features including the Fubar award for
overly creative advertising, and Reviews of the Reviewers. Send
self addressed stamped envelope to BIASED, 5750 Rymark Ct., In-
dianapolis, IN 46250

CUSTDMIZED TAPES, Jazz, Big-Band. Over 500 standard tracks
80 minute cassettes or 8-tracks, $8.00. Open reei, $10.00.
catalog $1.00 (refundable). Tapes Unlimited Box 163 Portsmouth
RI 02871

DYNA STERD 70 MDD KIT. Tighter bass, improved transient
response, higher definition. Complete instructions, schematics,
parts list, $5.00. With parts kit, including all new tubes, $75 ail
postpaid. Audio Designers, Box 122, Ledyard, Conn. 06339

ALTEC 604C in vented cabinet. Excellent. $250. shipped collect.
H. Russell 10026 Waikiki Dr., Sun City, AZ 85351 (602)933-0908.




FOR SALE

FOR SALE

FOR SALE

detads . A DIFFERENT
KIND OF RECORD CLUB

——

Discounts up to 73%, no “agree-to-purchase” obligations.
All labets, Schwann catalog of thousands of titles; classical,
pop, jazz, country, etc. Discount dividend certificates. News-
letter; accessories; quick service. 100% iron-clad
guarantees. Write for free details.

g DISCOUNT MUSIC CLUB, INC.  DEPT. 140878
650 Main Street. New Rocheile. N.Y. 10801

STATE OF THE ART IN N. CALIFORNIA

is now on demonstration at The Audible Difterence. Hear the
superb Threshoid NS-10 preamp/400A power amp through Dick
Sequerra’s stunning Metronome loudspeakers. Audition Peter
Snell's superb Snell Acoustics Type A loudspeaker system with
Threshold's new medium power CAS-1 amplifier. For the uitimate
in high-power amplification, audition the Threshold 8000A mono
amplifiers. Hear how good a bi-amp system can be with John
Curl's new transient perfect crossover from Symmetry, the ACS-1.
plus Paragon's 125 watt solid state bass amp. Experience the
beautiful new Paragon 12A preamp, plus Thaedra |l from G.A.S.

Hear the ultimate direct drive turntable, the Denon DP-6000,
plus the audiophile reference Linn Sondek with Linn-modified
Grace 707 tonearm. Examine the precisely machined bearing of the
new glass platter, belt drive Planar tables from Rega Research
Hear the ultra-musica! Paragon System E preamp. plus the new
high performance, moderate cost Thalia/grandson combination
from G.A.S. Audition a new generation of compact high per-
formance foudspeakers from Polk and Cizek, plus BBC mini-
monitors from Spendor and Rogers. For the music listener who
demands the best, we offer the Breuer Oynamic Tonearm, plus the
EMT cartridge with Verion transformer.

For that extra measure of sonic purity so imporiant to the critical
audiophile, we recommend and stock Polk Sound Cables; Mogami
wire; the anti-resonant Platter Pad, $24.95; Audio Perfection audio
interconnect low capacitance cables, $15/pr.; plus the Stylift at
$19.95 and a wide selection of audiophile quality recordings in-
cluding Gale Maximum. Fidelity and Denon PCM

We ship alt products prepaid throughout the United States.

THE AUOIBLE DIFFERENCE
435 Tasso, Palo Alto, CA 94301
(415) 328-1081

THE ACCURATE ALTERNATIVE IS HERE!
Professional System Engineering's 0C Amp & Class A Preamp
THE FASTEST PAIR AROUNO
ALSO: Acousti Phase, Braun, Clark, Oecca, Denon, Essence,
Grace, HK, KLH, Parenthian, Sansui OC amps, Sennheiser Pro,
and our own Subwoofer System

PERSONALIZED AUDIO
723 Bound Brook Rd., Dunellen, NJ 08812 (201) 752-3883

QUICKEST AIRMAIL SERVICE DIRECT FROM TOKYO. All brands of
Japanese Cartridges and Arms. Great time and money $aving!
Write us today JAPAN AUDIO TRADING CO., Saikaen Bldg.
4-33-21, Kamineguro, Meguro-Ku, Tokyo 153, JAPAN.

EMT turntable w/arm $200. Fisher 600 tube receiver $200. Both
mint. Write to: J. Wachter, Fach 165, CH-300, Bern, Schweiz.

AR—LST MONITORS. IN CARTONS, UNUSED. (415)641-1522

WAIT! Don't buy a component rack until you've seen the best —
the Custom Sound Modular Equipment Cabinet — coming next
month

MARANTZ 500 {mint) (919)489-11016-11p.m.E.D.T.

KOSS 4A Phones $25. Mortronics Stereo Vol. Control $20.
(714)828-8485

THE AUDIOGRAMTM, a pithy independent newsletter now in its
third year, provides timely, money saving reports on the latest
products and techniques. Our critical integrity and reatistic sense
of proportion till the gap between the commercial magazines and
the neurotic underground press. $15/6 issues. Free information.
AUOIOGRAM, Box 27406, St. Louis, MO 63141

SAVE 50% build your own system. Write McGee Radio Electronics
1901 McGee Street, Kansas City, Missouri 64108.
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LONG ISLAND —KENWOODO AUDID PURIST IS HERE!
State-oi-the-art Kenwood Direct Drive amplifiers/preamplifiers/
turntables/tuners—all at Designatron’s Stereo Stores—Hicksville
and Setauket. The famous Kenwood turntable with limestone and
polyester resin base is available armed or armless. See us about
custom mounting a Grace, ADC, or new SME tonearm for you! The
unique Kenwood DIRECT DRIVE amplifier system looks and sounds
like nothing you've ¢~ perienced before. Come hear what's happen-
ing at DESIGN. TRUN—260 Otd Country Road, Hicksville,L.|.
(516) 822-5277

COLORADD's AUODID ALTERNATIVE—Boulder Sound Gallery,
Ltd.—Purveyors of unusuaily fine audio systems and service to
meet the needs of all serious music lovers. Qur product selection
includes the Acoustat X ESL, Allison, B & 0, B & W, Danlquist,
dbx, Dynavector, Fidelity Research, Fons, Luxman, Magneplanar,
Mark Levinson, M & K Sound. Quad Acoustical, Quatre, RAM
Sound Concepts, Stax, Supex/Sumike, Yamaha, and Ultraphase.
Demo Lux M-6000 amp with new warranty available.

1200 Pearl, Boulder, Colorado 80302, 1-303-444-2626

BRITISH AND EURDPEAN EQUIPMENT OIRECT TO YOU. Most
quality makes of equipment available at advantageous prices. Price
fist and price guotes send international reply coupon. For specitic
brochures send $2.00 bills. Audio T, Oept. B, 190 West End Lane,
London, NW6, phone 01-794-7848. Visitors welcome.

THE BT2 PREAMPLIFIER
WHAT MAKES THE SONIC DIFFERENCE?

. Virtually total isotation from cartridge interaction

. All active constant current sources in Ciass A configuration

. Remarkable freedom from RF interference.

. No plug in contacts.

. Cost effective design-use of mil spec parts only where they af-

tect the sound

AUDIONICS CC2 AMPLIFIER
WHAT MAKES THE SONIC DIFFERENCE
1. Leading phase feedback & open loop compensation eliminates
TIM & crossover distortion.
2. Inherent stability into reactive & resistive oads down 2 chms
3. Clipping occurs in the driver stage not in the output devices
preventing the usual edgy clipping sounds.

[ I R N

AUDITION THE BT2 PREAMPLIFIER & THE CC2 AMPLIFIER ALONG
WITH OUR OTHER FINE PRODUCTS WHICH INCLUDE: AU-
DIONICS, AGI, AUDIO TECHNOLOGY, BEDINI/STERLIOFF. CIZEK,
OCM, HADOOCK, HAFLER, HEGEMAN, AHPI 1, JAN!S, JR 149,
MONITOR AUDIO, NEXUS, ROGERS QYSONIC, SHURE, SME,
SOUND CONCEPTS, THORENS, VAN ALSTINE, & VERION

ALL SHIPMENTS PREPAID AND INSURED
FREE THROUGHOUT CONTINENTAL U.S.

AMERICAN AUDIOPHILE

5 SUNRISE PLAZA, VALLEY STREAM. NY 11581
(516)561-7114

TAPE
DISCOUNTS

Minimum order 10 tapes

CASSETTES
TDK-DC-45
TDK-DC-60
TDK-DC-90

»-»-»--
23888338

-ADC-60
TDK-ADC-90

8-TRACK

TDK-45 D Btk

TDK-90 D 8tk

TDK-45 AD 8tk

TDK-90 AD Btk

OPEN REEL

TDK-L 1800

TDK-S 1800

8-TRACK
45 BT Performance
64 8T Pertormance
90 8T Pertormance

OQUR BRAND/! C-90 CASSETTES, 3for $1.59.;
40 Min BTR CART. - 99¢ ea.
LIFETIME PRODUCT GUARANTEE!
ORDER NOW! Orders shipped within 1 -3 days.
Please add $2.00 for shipping and handiing per
order. N.Y.S. Res. add sales tax. NOC.O D.'s
FREE CATALOG!
P.O. Box 550
My Vernon. N.Y-10551 Phone: (914) 364-2909

MILWAUKEE! The Audio Emporium—Audio Perfsctionist Cables,
Audio Research, Bang & Olufsen, Connoisseur, Cahlquist, Decca,
Genesis, Graco, Grafyx, Great American Sound, Hafler, Linn, Lux,
Magnepan, Paint 3, Polk, Revox, Rogers, Shreve-Rabco, Sonus,
Technics, many direct discs. 6900 W. Brown Deer Rd., Open
Tues. thru Sat 10-6, 354-5082.

LOWEST PRICES ON STEREQ-ESOTERIC CIMPONENTS &
TAPES!!! Over 150 brands. Send SASE for quotes. Audio
Unlimited, 401 Reynolds Circle #2-C, San Jose, CA 95112 (408)
251-8776.

TYPE YOUR SLIDES! Sizes 3" x 4 $2.35 per 50 and 2 x 2 $2.85
per 100 plus postage. Radio Mat Slide Co., 444 N. Peninsula
Drive, Oaytona Beach, Fia. 32018

GARLAND AUDIO, INC.

WHERE ONLY THE FINEST
S GOOD ENOUGH

UDIO RESEARCH
MAGNEPAN

GRACE
NAKAMICHI
MICRO SEIKI

MARK LEVINSON
SEQUERRA
GALE

—two northern california locations—

SAN JOSE
2960 Stevens Creek Bivd.
(408) 244-6724

Tues/Thurs, 11-8 — Wed/Fri, 11-6 — Sat, 10-5 —and by appointment—

AmericanRadioHistorv. Com

BERKHELEY
3101 Telegraph Ave.
(415) 841-159
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The Apt/Holman Preamplifier f

(O For literature, the name of your local dealer,

and ordering information, please check the box.

Name

[ For a collection of five technical papers by |
Tom Holman, please check the box and send $2.00.

Address

Apt Corporation Box 512 Cambridge, Massachusetts 02139

ELECTRONIC CROSSOVERS—ALL TYPES. Updated definitive
booklet describes applications, how to improve speaker systems,
$5.00 postpaid, credited to first purchase. Huntington Electronics,
Box 2009A, Huntington, Conn. 06484.

DOES YOUR DEALER KNOW ABOUT BADAP-1?

CROWN ELECTRONICS —The Professional’s Choice
A recent BillBoard Magazine survey showed CROWN amplifiers to
be the overwhelming choice of the recording professionats polled.
Isn’t it time you stepped up to the professional performance of
CROWN! At Designatron's Stereo Stores, 260 Old Country Road,
Hicksville N.Y. 11801 (516) 822-5277

ACOUSTAT FULL RANGE ELECTROSTATIC, MINT, LATEST VER-
SION. Teak finish with oft white tinen griil. Buiit-in servo loop 100
watt amps. $1050, includes shipping eastern US. Call (919)
449-4132 (days), 449-6912 (nights)

FACTORY SEALED ALLISON 1 SPKRS, Uher Cassette & Reei to
Reel Machines. Brand new items won in a contest. Uher SG-560
reel to reel $700.00 or B/0; Uher CG-360 cassette, $775.00 or
B/0. Allison 1 prisms. $600.00 pr. Ask for Michael only. Call 11
AM—3 PM. (203) 776-4434.

OENON DP6DO0 $700. Yamaha CT7000 $800. JR149 $395. STAX
SRX MK 3 $200. Dyna Pat-5 $200. Oual 1229 w/Band DC and
Shure V15 Cart. —§100. Wollensak T1980Tube Stereo Tape $200
Health AA100 $100. Leach 100 w/CH $400. (212) 836-7675
Audio Box A863

Are your speakers sitting on the floor? if so, \
you are probably missing out on the best sound
quality your speakers are capable of
producing, and turning your
|isten|n? room into a gigan-
tic woofer. Introduce your
speaker to “The Stand” by
Mastercraft Audio. “The
Stand” will ® Place your
speaker at the perfect height
for best sound projection

Model 203

e |solate lower frequencies
from the floor ® Accommo-
date most speakers from the
mini to the esoteric. Fea-
tures include oil finished
wood posts with tops and '/
bases in black matte (stained
wood veneers for deluxe
models), non-slip speaker
mounts, concealed speaker
wire provision, and feet to
minimize resonance. “The
Stand” at your nearest audio
dealer or write —

Mastercraft Audio

P.O. Box 2661.

Huntington Station. N.Y. 11746
\ Dealer inguriries invited.

Model 208

Model 111

MARANTZ 7C, 7R, 9S; Marantz 7 Professional Rack Mounting
Panel, Mcintosh C-22, MC-275. Kazuo Takishima, 33-7-1421,
Takashimadaira, 2 Chome, Itabashi-ku, Tokyo, 175 JAPAN.

LOWEST PRICES: BOSE, SAE, NAKAMICHI, dbx AND MANY
MORE. QUOTE FROM DYNAMIC SOUND, BOX 168, STARKVILLE,
MS 39759.

CABINETS FOR DYNACD PREAMPS, tuners, quadaptor, stereo
120. Literature. GEOMETRIX CABINETS, Box 612, Mexico, MO
65265

FOR SALE

POLK AUDID MONITOR SERIES

AUDIO BREAKTHROUGHS now has on demonstration the
remarkable new Polk loudspeakers. Compare them to the tinest
loudspeakers in the wortd. Both the Seven ($139.99 ea.) and the
Ten ($199.95 ea.) utilize high definition polymer iaminate bass
midrange drivers. wide dispersion soft dome tweeters and fiuid
coupled sub-bass radiators. They are capable of reproducing a
highly defined phase accurate three dimensional sonic image
which rivais the thousand dollar super speakers. They sound great
with a small receiver. yet reveal the fine subtleties of state of the
art electronics like Levinson. Nakamichi. Essence and G.A.S.
Shipped free in U.S. Send for tree brochures on Polk or our other
fine fines. AUDIO BREAKTHROUGHS, 1534 Northern Bivd..
Manhasset, N.Y. 11030: 516-627-7333

HI-FI ENTHUSIASTS WANTED!!! Earn more than jus! spare money
in your spare time. We need campus representatives to seil name
brand stereo components at discount prices in your area. No in-
vestment required. Serious inquiries only please. Contact: Mail
Order Dept.. K&L Sound Services Co.. 75 N. Beacon St.. Water-
town, Mass. 02172

LOWEST DISCOUNT PRICES ANYWHERE on audio equipment. All
major brands discounted. Write for quotes, K&L Sound Services,
75N Beacon St., Watertown, Mass. 02172

QUALITY VACUUM TUBE PREAMPLIFIER

The conrad-fohnson stereo preamplifier offers breathtaking impact,
clarity. and definition. Low noise, precision audio circuitry com-
bined with highest quality switches and controls and elegant,
durable gold anodized aluminum facepiate and knobs provide
lasting beauty and performance. Available from selected dealers or
direct for $499. Write for information: conrad-johnson design,
inc., 1474 Pathfinder Lane, McLean, Va. 22101.

MAGNEPAN MGII: $485. OB preamp: $345. (804) 295-7243.

SME Ill, $255; GRADO SIG. Il, $415. NEW. Both $650 (608)
255-3103 Alan.

FUTTERMAN HANDCRAFTED tube amplifiers. Golden Ear
Reference loudspeaker system. Levinson JC-2 preamp, new
$1,250.00, a pristine hardly used one $1,175.00. Hadley #622
amplitier $300.00. JBL SE-460 amplifier, mint $400.00. Advent
#300 receiver, new $250.00 McIntosh MC-2300 amplifier, pristine
$1,135.00. Marantz 10B tuner, mint $800.00. Mcintosh MR-67
Tuner, pristine, w/extra tubes $375.00. Quad #303 amphfier,
mint $225. DBX #122 Noise reducer $259.00. Magneplanar 1D
Speaker System, new $1,265.00. WANTED: Audio Research D-
150's; Marantz §'s, 7C’s, 88's, 9's; Mcintosh 275's, C-22's,
MC-3500's. GOLDEN EAR, Box 2189, Riverview, Michigan 48192
(313) 479-1234.

FULTON J MODULAR loudspeakers using RTR electrostatics. 2
yrs. old. (609) 234-1632 $1300.

MAGNEPAN MG II's $500, SP-3A-1 $400. AMPZILLA $475.(919)
768-5354.

RCA DIRECT TO DISC RECORDS. The incredible recordings of
Beethoven's '‘Appassionata’’ piano sonata and Lew Tabackin's
jazz quartet sesslon ‘‘Trackin’’ are available by mail order. These
two fine records have been reviewed by ‘'Absolute Sound’' and
*‘Stereophile” magazine. Each record is $14.00 postpaid. Visa
and MC honored. Send for records or reprints of record reviews to
SPECS Corp., 130 Fallen Leaf Drive, Hilisborough, CA 94010.

DBX 128 $450 new—sell $215—mint. Call Tom (414-682-1882.}

AmericanRadioHistorv Com

DO YOU WANT TD BE AN AUDIO INSIDER? You can be if you read
the AUDIO FORUM, the only audio information publication devoted
to the interests of both the audiophile-music iover and the audio
professional Every one can use the AF Dealers. Importers and
Reps tind out about the new products and companies—well before
their competitors. Manufacturers and designers use AF to bring
their design philosophies and products to the attention of the in-
terested public in an ongoing dialogue. Plus audiophile commen-
taries, free personal ads and much more. Whether you make a liv-
Ing in audio or just want to be in on the action, subscribe today by
sending $15 ($18 first class, $22 overseas air) for six bimonthly
issues to: AF, Box 578-A, Fairtax, CA 94930

ARIZONA AUDIOPHILES

Dahlquist, S.A.E.. Revox, Rabco, Nakamichi. Yamaha, Crown,
Grace, Stax, Tandberg, Sonab, Supex, Gale, Klipsch. Phase
Linear, Uher, Burwen, J.B.L., Harmon-Kardon Citation, A.D.S.,
Spectro Acoustics, Beveridge, Sennheiser, Teac, Thorens, Stan-
ton, Aiwa, Stax, Micro-Seiki, Fidelity Research, Genesis, Op-
tonica. R.T.R., B&W, Toshiba, OBX. Signet. Mitsubishi and Mit-
subishi V.S.S.

JERRY'S AUDIO EXCHANGE
PHOENIX—334 E. Camelback Rd. {602) 263-9410
TEMPE—130E University Dr. (602) 968-3491
TUCSON—5750 € Broadway. (602) 622-7407
MAIL ORDER HOT LINE—MR WOZ (602) 265-7841

SONY ST 5000 FW $180. 2 Holly Hill Dr., Mercer Isl., WA 98040.

LOW TIM PREAMP AND POWERAMP KITS OR ASSEMBLED. Free
30-page manual. Write Moonlighter Eiectronics, 117 Inverness,
San Francisco, CA 94132 (415) 664-6703.

CROWN $X-744 deck, best offer (617) 388-4207.

1949 MEISSNER 9-1091C AM-FM Tuner and Jensen K-410ST
coax speaker: or will buy K-410ST. W. Holz Box 99, Houghton, 1A
52631

N‘A expensive, imported miniature
S LL systems, yet only costs $55 each
WONDER Because you assemble it in less

than an hour with only a tube of
special adhesive. See it in our 5?4’
page color catalog/manual of kits,
raw speakers and accessories.

You can get a vir-
tual wall of sound
out of two-element
high-fidelity stereo &
speakers only ten
inches high. With
1" dome tweeter
and 6" woofer. the
Speakerlab Point
One out performs the

735 N. Northlake Way
Seattle, WA 98103




FOR SALE

IS your name and
address correct?

Please check the address label
on this issue of Audio. If not
accurate, please send corrected
label, with this notice, to:

Circulation Department

Audio

North American Building

401 N. Broad St., Phitadelphia, PA 19108

LUX PO121/GRACE 704 (metal version of 6-714), 1 year old,
$400. Pair ADS 200C, 3 month old, $150. GAS Son of Ampzilla, 6
months old, $350. Steve Harvey (713) 527-0774

AUDIONICS BT2 PRE-AMP $250.00 (Stereophile Class A) Quatre
DG250, ERA turntable, Win Labs. Best offer. (616) 874-8369.

OISCOUNTED: SAE—JBL—AKG—SONUS—BOSE 901—$695 per
pair. HARMON-—-KARDON—RABCO—DYNACO—~MARANTZ—SME
TYPE Il arm $240. J&H FORMULA 4—8125. Fons B&O
4002—$660. B&W—JVC—PIONEER. Many others. Write: HIGH
FIDELITY DISTRIBUTORS 4642 Gawain, New Orleans, LA 70127

BACK ISSUE MAGAZINES. Over 200 tities. 1830 to 1978. Send
stamped Envelope. Free List. Everybody's Bookshop, Dept. AU,
317 West 6th, Los Angeles. Calit. 90014

WHAT IS BADAP-1?

AUDIO RESEARCH D-150 amp $1985.00. Fulton Model "'J"
speakers with cover cubes $1550.00. Jim (215) 322-6358.

NEW QLS-1 01SCOUNT 20-25% (803) 781-4638 6-8 pm EST

ATTN: LEACH AMP BUILOERS: news letter & hard to find parts
sources. Prebuilt details. TA, BOX 90 RRI, Surry, ME 04684

POLYOAX (AUDAX) Bextrenes, soft domes, woofers, super-
tweeters, Decca Ribbon Tweeters, crossover parts, TA Box 80,
RR1, Surry, ME 04684

AMBIENCE DECOOER FOR REAR CHANNELS, $143.95 Free
literautre. Huntington Electronics, Box 2008-A, Huntington CT
06484

THRESHOLD GAS
BEVERIDGE LUX
PARAGON DCM
BRYSTON  GALE

udio %xcellence

A UNIQUE STEREO SHOWROOM DEDICATED TO THE PERFECTIONIST
Presenting Components from the Prestigious Companies of

SNELL ACOUST
VAN ALSTINE
FULTON CART.
GRADO SIG.

ATLAST, AN AUDIO SALON IN NORTHERN CALIF. ADVANCING
THE ART IN THE ATMOSPHERE OF OUR ELEGANT SOUNDROOMS!

584 Washington Street, San Francisco 94111

CIZEK
ROGERS
EPA 100
HARBETH

415-433-1335

DENON TURNTABLES Now available in Wisconsin at THE SOUND
SELLER. 1706 Main St., Marinette, 54143 (715) 735-9002. Call
or write for literature. Denon is shipped free in the continental U.S.

PROTECT YOUR LPs. POLY SLEEVES FOR JACKETS 9¢, ROUND
BOTTOM INNER SLEEVES 8¢, SQUARE BOTTOMS 6¢, POLY LINEO
PAPER SLEEVES 15¢, WHITE JACKETS 35¢, POSTAGE $1.50.
HOUSE OF RECORDS, HILLBURN, NEW YORK, 10931

THE HI-FI GAME is fun, funny, fast, and challenging, too. A board
game tor two or more players. Immediate delivery. $11.95 to PENI-
JON GAMES, Box 2129, Martinez, CA 94553.

GOLDEN 2858 W. Market Street
6 gramophone o Akron, Ohio 44313
Direct Discs m?lg? (216) 864-4411
Audio Research  Discwasher Grace Rogers
Advent DynaVvector Kenwood Setton
ADS Electro Research | jnngondek  Shure 111G
Armstrong EMT Magneplanar  Sonus
Bravura FM# (Fulton J) Nakamichi Stax
Connoisseur Grado Signature  Rappaport Technics
Denon GAS Ampzilia 1l Revox Threshold

AUDIO e August 1978

MEASURE FREQUENCY RESPONSE OF ROOMS, SPEAKERS, elec-
tronic components, live instruments, etc. Hand-held Real Time
Analyzer and Sound Level Meter with built-in professionat quality
condenser microphone can be used for recording. Reads to 0.5
dB. lvie Octave Analyzer |E-10A, $535.00. 1/3 Octave Analyzer
IE-30A—with lots of extra goodies—$2,800.00 Pink Noise
Generator, $175.00 Prices postpaid with money-back guarantee
JML Company, 39,000 Highway 128, Cloverdale, CA 95425

NEW JERSEY-NEW YORK AUDIO PERFECTIONISTS: Audition
SNELL ACOUSTICS TYPE A loudspeaker, SPENDOR BC-1 & SA-1
speakers, JR 148 & JR SUPERWOOFER. SONEX |l Time Aligned
Speakers. Aiso. CONRAD-JOHNSON, RAPPAPORT, AG !
ARISTON, GRACE, & HADCOCK tonearms, PROMETHEAN 1! cart-
ridge, DECCA products, AUDIO SOURCE & COLUMBIA cable,
CRYSTAL CLEAR & SHEFFIELD discs & many others. G-B ELEC-
TRONICS P.0. BOX 385 HAWTHORNE N.J. 07507 (201) 427-8885
for appt. Saies & Service since 1945

LEACH LOW TIM AMPLIFIER NOW AVAILABLE IN WEST. For info
write G. Max Carter, Box 26A, Goldcamp Rd., Colo. Spgs.. CO
80906

PLANS & KITS

TAPE-SLIOE SYNCHRONIZER, multiprojector lap-dissolve plans,
$5.50. With mixer, compressor, preamp schematics, $8.50. The
Mitlers, 1896 Maywood, S. Euclid, OH 44121

RECORDS

BY-THE-SEA RECORDS makes two audiophile records available
direct to the purist at a savings. Both records utilize a CCIR
Steliavox, 2 Bruel and Kjaer Mic's, no EQ, mixing, limiting or
enhancement. Available at $7.00 each (FL residents ad 4%) plus
25* shipping:
AR3103 MIAMI CHAMBER TRiQ (Classical)
AR4104 JOE ROLAND'S BAYSHORE QUARTET (Jazz)

Dealer inquires wefcome. BTSR, INC., P.0. Box 63-3368, Miami,
FL 33169

AmericanRadioHistorv. Com

RECORDS

FOR 0ISC JOCKEYS ONLY. European & Canadian imported
records. Retail & wholesale. (Disco only.) Call Mike Pabone, PRO
SOUNL ASSOCIATES, Toll free (800) 221-3235 or (212)
747-060v. 44 Trinity Place, New York, NY 10006.

JAZZ OELETIONS —Large Selection. Free Catalogs {Set Price/auc-
tion) JAZZ HOUSE, Box 455 (AUD), Adelaide P.0., Toronto,
Canada M5C 2J5.

JAZZ, ROCK, CLASSICAL Big Band LP’s, Tapes, Current imports,
Cutouts, Catalogs, $1. NERT, Box 268-A, Lawrence, MA 01842,

DIRECT TO OISC RECORDINGS: All labels including Shetfield,
Crystal Clear, M&K. Umbrelia. Send $1.00 for catalog. Discon-
nection, 4201 Jetton Ave., Tampa, FL 33609.

RECOROS, RECOROS, RECOROS
0ld, New & Direct Disc too! Send $1. for Complete Info, S.E.0.J.,
519 Wheat, Johnstown, PA 15802.

OIRECT MASTERED RECOROS —Free 20 page catalog. Low prices,
large selection Phone orders accepted. The Essentials, 761 Shell
Beach Road, Shell Beach, CA 83443,

SEARCHING? LP’s! DISContinued Records, 216 North Rose, Bur-
bank, CA 91505.

RHODE ISLANDMUSIC
PHILES

if faithful musical reproduction is what
you're after; and not the seductive decep-
tions of musical phantoms, then take a trip
to Newport.

KIRKSAETER
LUXMAN KEF
1.M. FRIED CONNOISSEUR
DB SYSTEMS RTR
ARISTAN KEITH MONKS
DAHLQUIST o SUPEX
DECCA JvC
HARMAN KARDON GRADO
ORTQEON AVID
SOUND CONCEPTS STAX
BREUER DYNAMIC
FUJI

Definitive Systems

FINE STEREQ & AUDIO COMPONENTS

GRACE

26 Memorial Blvd Wesi, Newport, Rt 02840
847-5740 847-5741

MUSIC BY THE SEA
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BUILD YOUR OWN
SPEAKERS
SAVE
50 TO
75%

Send for FREE 40 page Catalog/Manual
Speaker Kits - Components - Crossovers
ACUSTA CRAFT

Dept. AU P.O. Box 12030
Shawnee Mission, Ks. 66212

RECORDS

WANTED TO
BUY OR TRADE

WANTED—AUDIO BACK ISSUES
Are you willing to part with a May "47 and/or an Aug. ‘66 issue of
Audio? We're willing to swap a one year (new or renewal)
subscription for it!!! Please do not send the magazines! Drop us a
line first and we’ll tell you where to send them. Write to: Mrs. Jean
Davis, Audio Magazine, 401 N. Broad St., Phila., Pa. 13108.

SERVICES

CUSTOM RECORDING SERVICE, Tapes, discs, and cassettes
Stereo and mono. Live and copies. Editing. Masters and press-
ings. High quality at reasonable rates. Joseph Giovanelli, Audio-
Tech Laboratories, 2819 Newkirk Ave., Brooklyn. N.Y INg-7134.

SPEAKERS

I4FINITY 2000A LOUD SPEAKERS WANTED. GOOD PRICE. WRITE
TO: PER MORTEN JOSEFSON, OSTSKOGEN TERR. 11, 3470
SLEMMESTAD, NORWAY

MARANTZ 7C, 9. State price, condition, phone J. Fong, 1238
Green St., San Francisco, CA 94010.

OPEN REEL, pre-recorded tapes. Rock. folk, jazz, classical,
stereo, quad. Ray. 2282 Woodward, Lakewood. Ohio 44107

CASH FOR your unwanted LPs & reel 10 reel tapes Records, Box
323, Hillburn, New York 10831

FREE SOUNDTRACKS & CASTS CATALOG! Personalities! ST/0C
Valuebook: $4. RTSA 711 W. 17th G-1 Costa Mesa, CA $2627.

“'RECORD JACKETS. Replace old, torn, LP jackets with clean,
glossy, pure white or black jackets. Plastic lined inner sleeves, 78
sleeves, opera boxes. Free catalog. CABCO A6, Box 8212, Colum-
bus, Ohio 43201."

WANTED TO
BUY OR TRADE

W.E. 594A Driver. 21 Holly Hill Dr., Mercer tsland, WA 98040.

STUDIO TAPE RECORDER WANTED. % in. Ampex, Studer, MCI,
Nagra, etc. J. Hanson 646 Campus Circle, Ft. Lauderdale, FL
33312.

YAMAHA PM-1000 MIXER, 8 channel Studio deck. Must be in
good condition, cosmetics unimportant. (301) 738-7740

WANTEO: PAIR ALTEC 100A Bass energizers. Write: R.V. March-
bank, 1626 East 54th St., Tulsa, OK 74105,

WANTED: (AB) USED QUAD ESL'S, Marantz and Mcintosh tube
equipment. State price and condition. SDUND ADVICE, 1906
Beacon Street, Brookline, MA 02146 (617) 734-2727.

OPEN REEL pre-recorded tapes rock, folk, Quad, stereo, especially
by Ampex, at 7 %2, Lovin Spoonful **Best of"* Volumes | and II, any
Beatles. By Columbia, Blood, Sweat, and Tears, ‘‘Child-Father-
Man'" and Joplin-Big Brother, *'Cheap Thrills''. Ray 2282 Wood-
ward Ave, Lakewood, OH 44107

ELECTROVOICE PATRICIAN IV, IVD, 600 and 600D. RCA Victrola
Mcintosh C22, MC275. J. Fong, 1238 Green St., San Francisco,
CA 94109

WANTED: MAC 3500, C22, 275. MAR 10B. (507) 282-9332.

STEREO COMPONENT
Video Tape Equipment

AKAI- B'I-C- Harman Kardon
Phase Linear-ALTEC: Kenwood -
TEAC-Marantz -Sony - Technics:
Sanyo-JVC- JBL-Pioneer- Dual-
RCA Photographic Equipment Too!
TO ORDER CALL TOLL FREE

o 4218537

&;rm,

5 CAMERA ‘HI-FIVIDEO &=

516 W.82St. Downtown L.A.,Ca.90014 Tel.488- 034]

MARANTZ 7€, 9, BB, 1, 2, 6. Mcintosh C22, MC275. State price,
cond., phone. P.0. Box 962, Hollywood, CA 90028. Call (213)
851-1107.

WANTED—LAFAYETTE FACTORY SEALEO HI FI KITS or wired
units of the 50's and 60's, used KT 100 AM-FM tuner. Top § for
these. King C. Harrison, 4575 Willow Hiils, Cincinnati, OH 45243.

HEATH KIT X0-1 crossover. Oynaco MK 1V chassis cover or entire
amp. Neil Shattles 2243 Emerald Castle Dr. Dectur, GA 30035
(404) 289-5374.

INSTRUCTION &
EDUCATION

CLASSES IN MUSIC RECORDING. Record Production, publishing,
disc mastering, film recording. Taught by famous engineers and
producers. Held in 16/24 track recording studios. Contact:
University of Sound Arts, 1508 Crossroads of the World,
Hollywood, CA 80028. (213) 467-5256.

TAPE RECORDINGS

OPEN REEL TAPES, Hundreds of rock/soul/classical/shows, a
few jazz/folk/pop. $1 plus SASE. Sell or trade. Ray 2282 Wood-
ward Ave., Lakewood, OH 44107.

SERVICES

TAPE HEAD REFINISHING—Precision method restores fult frequen-
¢y response, $15.00 ea. One day service. E. Maher, 5 Evans
Place, Orinda, CA 94563.

SURPLUS SPEAKER CABINETS
FINISHED & READY FOR YOUR DRIVERS
Send for your FREE pictured literature to America’s largest surpius
cabinet dealer:
OHI0 MERCHANOISE
2825S. MAIN ST., AKRON, OHI0—44318

HIGH FIDELITY SPEAKERS REPAIRED
AMPRITE SPEAKERS SERVICE
655 Sixth Avenue, New York, N.Y 10010
212-CH3-4812

BUSINESS
OPPORTUNITIES

EXCEPTIONAL PROFITS. Must know electronics. Send $2.00 (or
business letterhead). Box 809, Boyton Beach, Fla. 33435.

EARN $500.00 WEEKLY! per 1,000 envelopes you stuff at home.
choose your hours. Free supplies. Information: MAILCO Box-771,
N.Y.C. 10011.
CAMPUS REPRESENTATIVES—Earn big money as a QS| Campus
Rep! For info. contact QUADRAPHONIC STUDIOS INTERNA-
TIONAL, 4151 Emerson St., Skokie, IL 80078

Business Opportunity-Very aftractive Audio Spec Store in
Mid-western City-good lease-owner needs 1o concentrate
on man business—buy all or part of inventory reasonable
write Box A-862

CABLE FM BROADCAST STATION. Unique no investment/ex-
perience business makes money! Others work for you Free
details. "‘CAFM"", Box 5516-N7, Walnut Creek, CA 94596.

HIGH FIDELITY

TAPE HEADS, re-surfaced and lapped. Returned by insured mail.
One day service. $17.50 ea. Allied, 861 S. Vermont St., Palatine,
IL 60067.

PRO-SOUND ASSOCIATES Professional Sound reinforcement, top
of line equipment only. Use for our installations. (Professional only)
Call Pro Sound Associates, 44 Trinity Place, New York, NY 10006
Toll free (800} 221-3235, (212) 747-0600.

NASHVILLE RECORD PRODUCTIONS WILL PRESS HIGH QUALITY
PURE VINYL RECORDS FROM YOUR TAPES. SEND FOR SAMPLE
RECORD AND PRICE LIST. ALSO FINEST DISC MASTERING. 469
Chestnut St., NASHVILLE TENNESSEE 37203

FREE AMPLIFIER CLINIC
August seventh and eighth. Designatron Stereo Store, 748 Rt.
25-A, Setauket, NY. Cail for times and info. (516) 751-0253.

ALL SPEAKERS REPAIRED
FAST SPEAKER RECONING SERVICE ON ALL TYPES OF
TRANSDUCERS, FACTORY AUTHORIZED SERVICE FOR JBL,
ALTEC, CETEC AND ELECTROVOICE. DEALER DISCOUNTS
AVAILABLE. ANTECH LABS, INC. 8144 BIG BEND ST. LOUIS,
MISSOURI 63119 (314) 962-5656

UNZOO OBFUSCATION OF SALON AUDIO STATE-OF- ART: ADS,
BOSE, YAMAHA, B&0, McINTOSH, KLIPSCH, AUDIOPULSE, SAE,
THRESHOLD, JANSZEN, KEF, DAHLQUIST, ANALOG, BRYSTON,
OTHERS AT BEST DISCOUNTS. Professional Audio Engineers
available for FREE. no b.s. Advice information. (Send $1 00 for
priority maii, postage, literature ) Trade-ins. GOLDEN EAR AUDIO-
ELECTRONICS. Specific quotes: G.E.A.—E., P.0.B. 296, Idaho
Springs, Colorado, 80452 (303) 582-5200, 3:00 A.M.—9:00 P.M.
(MS.T)

LESLIE SPEAKER SYSTEMS. Confidentiai catalog free. KNAPCO,
4750 96th St. N, St. Petersburg, FL 33708.

PROTECT VALUABLE AUDIO EQUIPMENT Against Oamaging A.C.
power line surges. Stop annoying ''Pops'’, ‘'Clicks’", “‘Buzz’
and ‘"Hash'’ caused by motors, appliances, tools. Line cord hash
filter/surge suppressor (1000 watt—Model KW-3) $20.95 ppd
Send stamped, addressed envelope for free interference fiyer.
ELECTRONIC SPECIALISTS, INC., Box 122-A, Natick, Mass
01760.

PARANOID ABOUT SPECS? Prove or disprove playback per-
formance cassette or record player with surprising new technique
developed by Emory Cook. Test cassette or record, instructions
$3.95 (CT res. add tax). COOK LABS, Inc. 375 Ely Ave., Norwalk,
CT 06854.

MUSICAL
INSTRUMENTS

UP TO 60% OISCOUNT. Name brand instruments
Freeport Music, 114R Mahan St., W. Babylon, N.Y. 11704

Catalog
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RADIO PROGRAMS

RENT RADIO SHOWS: Make your own copies or just listen Great
way to ouild your collection reasonably Catalog $1 refundaibe
OTR Rental. Box 1146. Livermore. Ca. 94550

YESTERDAYS RAOID ON TAPE. Reels-Cassettes, Quality Sound,
Reliable Service. Catalog $1 .00 refundable with first order
ADVENTURES, Box 4822-A, inglewood , California 30302

1930-1962 RAOIO PROGRAMS. Beats, television'’ Tapes. $1 00
nour' Estabiished esteemed dealer, informative 200 page cataiog
$1 25 Cassette samples $2 00 AM Treasures. Box 192AU
Babylon N Y 11702

VINTAGE RAOQIO: Lowest rates, post tree. Traders welcome Also
trading for comics, tilms, pulps, etc.. video tapes. too. SIGNALS,
Box 5063, Sta. E. Edmonton, Alta.. CANADA

CATALOGS. Broadcasts, soundiracks Personalities of Thirties.
Forties Box 225 New York. N Y 10028

WHILE YOU WERE LODKING for out-of-print records. you
should've been looking for us DISContinued, 444 S Victory
Bivd . Burbank. Ca 91502

SHOW ALBUMS—Rare Out of Print LP s 64 page hist $1 00
Bakers Wife cast LP $9 95 Broadway/Hollywood Recordings.
Georgetown. Conn 06829

VINTAGE RAQIO: Lowest rates, post free. traders welcome, shows
for comics, etc. SIGNALS. Box 5063. Station E, Edmonton. Alta
Canada.

GOLDEN AGE RADIO. Your best source for radio, tapes—reeis or
cassettes. Box 25215-DA, Portiand, OR 97225

OLD RADIO PROGRAMS. Thousands available on reels, cassettes,
8 tracks. Catalogue $1.00. THE RADIO VAULT. Box 9032-A,
Wyoming, MI, 43509.

RECORDING

RECORDING STUDIO ENGINEER CAREER? Or movie scoring.
Degree Unnecessary. Send two 13¢ stamps to Attainment
Research, Box 45333-AU, Dallas, Tx. 75245

REVOX MODIFICATION, variable pitch for A-77, in-Sync for A-77
or A-700, Programmer for A-77, Rack Mounts, Siow Speed 17,
Full Track, Auto Rewind, High Speed 15 IPS for A-77, Slidematic
for A-77. Machines available with or without mods at fow cost
(A-77 from $695). All mods professionally performed by Revox
trained technicians. ENTERTAINMENT SOUND SERVICES, INC.,
78 N_Franklin St., Hempstead, NY 11550 (516) 538-2220.

MINI-STUDIO PACKAGE SYSTEMS FROM $2599. Using Pro-
Recording equipment from Revox, Otari, Lamb Labs, Trident,
Beyer. Write for full detaits of offers to ENTERTAINMENT SOUND
SERVICES, INC., 78 N. Franklin St., Hempstead, NY 11550.
(516) 538-2220.

TAPE &
TAPE RECORDERS

BARGAINS! RECORDS. TAPES: biank, prerecorded. Closeout
prices! Catalog $1.00 (refundable). Tower, Box 12, Lewes, Del.
19958.

CLASSICAL CASSETTES. FREE Catalog. Stero-Dolby. Quality
Guaranteed. Credit Cards Accepted EKR Classics, GPO Box
1977AG, New York, New York 10001

AUDIO » August 1978

The DB Systems DB-1A has. . .
able (= 0.07 dB 10Hz - 40kHz).
cartridge attached

(less than 0.0008%, 20Hz - 20kHz).

DB SYSTEMS

ONLY THREE THINGS REALLY MATTER
IN A PREAMP’'S PERFORMANCE

Accuracy of frequency response 2. Low noise 3. Low distortion

The most accurate phono equalization avail-

2. Noise as low as any on the market with actual
(moving magnet

3. The lowest distortion of any preamp available

type).

P.O. Box 187

o Jaffrey Center, NH 03454

TAPE &
TAPE RECORDERS

BLANK TAPE SALE
MAXELL RECORDING TAPE

WE ARE PROUD TO CARRY THE COMPLETE
QUALITY LINE OF MAXELL PRDDUCTS.

TOK SA-C60 $2.07 Scotch Master | C-90 $2.79
TOK SA-C90 2.95 Scotch Master Il or |1l C-90 3.24
TDK AD-C90 2.39 BASF Studio or CRO® C-90 2.69

Discwasher System . 13.50 BASF Prof If or (It C-90 ... 3.09
Minimum order 12 pieces All tapes can be assorted. PA add
sales tax Shipping $2.50 per order. Or write for complete cata-
log. (412) 287-5595.

TAPE WORLD, 220 Spring St Butler. PA 16001 |

SAVE $5§ ON BLANK CASSETTES—First line state-of-the-art
guaranteed performance. Simple ordering. No minimum. Fast free
shipping. Sample C-46, $1.00. Larksong, Box 641, Point Arena,
CA94568.

TDK, MAXELL, MEMOREX, BASF, cassettes. reels 8-tracks
Lowest prices. New, Guaranteed. FREE CATALOG S & S Audio.
P.0. Box 56039, Harwood Hts ., IL 60656

OLDIES TAPES DN OPEN REEL TAPE. Rock n’ Roll songs by their
year of reiease. Over 100 songs per year Free brochure. Rock N
Reei Rental, Dept. C, 4 Prescott Ave . Dix Hills. NY 11746

STEREO & QUAORAPHONIC OPEN REEL TAPES Popular
Classical, Jazz. Lowest prices. Catalog $1.00 (refundabie). Real
Sound. P. 0. Box 71A. Shillington. PA 19607

SCOTCH RECOROING TAPE, lowest prices TAPE CENTER Box
43058 Washington, D.C. 20012 USA, APO FPO

EVERYTHING ON OPEN REEL! Classical Popular. Doiby.

Quadraphonic. Latest releases. For Catalog, send $1.00.
Barciay-Crocker, Room 1470 A, 11 Broadway, New York 10004.

NAME-BRAMD RECORDING TAPE, custom loaded. Available in
casseftes, rsels, cartridges. Huge savings direct from manufac-
turer. Also Iow everyday prices on Maxell, TOK, Ampex, Scoich,
BASF, etc. New catalogue now available. MJS, 2514 Seaboard
Ave., San Jese, CA95131. (408) 262-8793.
AKAI 400 0SS quadra-sync tape deck. 10 reels BASF studio series
NAB tape. Only $1200. Mr. P. Box 5513, Statesville, NC 28677

MXR’s 10 Band equalizer, Dynamic processor, Compander. Disc-
washer products. Maxell tape discounted. N.A.B. AUDIO, Box 7,
Ottawa, IL 61350.

TAPE HEAQ REFINISHIN G—Precision method restores fuli frequen-
cy response, $15.00 ea. One day service. E. Maher, 5 Evans
Place, Orinda, CA 34563.

HELP WANTED

OVERSEAS JOBS—Now hiring all Occupations. High pay
Transportation. Computerized Reports, $2.00. TRANSWORLD, In-
ternational Airport, Box 90802-K, Los Angeles 90003

AmericanRadioHistorv. Com

HELP WANTED

INTERNATIONAL DISCOTHEQUE COMPANY requires Chief Etec-
tronic Engineer. Must have four years’ experience installing and
repairing good quality audio/lighting equipment, be free to travel
and enjoy hard work. Preferably in mid-twenties. Salary
negotiable. Based in New York City.

Call Stephen Dufresne 212-879-8550

RADIO-TV JOBS ... Stations hiring nationwide! Free details:
“Job Leads,"” 1680-HK Vine, Hollywood, CA 90028

AUSTRALIA—NEW ZEALAND WANT YDU!! 50,000 Jobs' Report
$2.00. Austco, Box 8489-K, Long Beach. CA 90808.

SITUATION WANTED

CANADIAN DEALER looking for American trade connections willing
fo work on cost plus basis (for cash quantity purchases) on
closeouts, deals and regular stock. Interested JBL, Shure, Audio
Technica, BASF, TDK, Scotch, Watts, Marantz, Harmon Kardon,

c.. Replies held confidential. Write: ELECTRONICS, Box 762,
Plattsburgh, N.Y. 12901.

MISCELLANEOUS

ELECTRONIC BARGAINS, CLOSEOUT, SURPLUS! Parts, equip-

ment, stereo, industrial, educational. Amazing values! Fascinating

items unavailable in stores or catalogs anywhere! Unusual FREE

catalog. ETC0-008, Box 762, Plansburgn NY 12901

16MM SOUND FEATURES, shorts, new, used, for sale, Free

catalog National Cinema, 333 W. 57th St., N.Y.C., NY 10019
YELLOW PAGES OF AU0OI0—$3.95

Sourcebook to 1,100 periodicals, 250 books, 7,500 products!

Future Publications, 137 Valley Park S, Bethlenem, PA 18018

REFERENCE RECORDINGS, including German and English EMI,
Direct to Disc etc. Also onion skin lined sleeves. SASE for free list.
Renaissance Records, 1133 S.W. Morrison, Portland, OR §7205.

JAZZ WORLDWIOE Sampie $1. International Jazz Federation 1697
Broadway, No. 1203A, New York, NY 1001%

. ~
REMO VES VOCAL FROM MOST STEREO DISCS
The Thompson Vocal Eliminator can actually rermove most or
all of a solo vocalist from a standard stereo re%ord and yet leave

the background music virtuaily untouched! Not an equalizer!
We can prove it works over the phone. Write for ac!ggchure and

demo record below. T: $195.004

Ambiance

ECHO °
We do it BETTER for LESS

Whether your m(erasl |s in using ambiance for a concert hall
effect or as an echo chamber for studio recording use,
manyfacture a broad line of sophlshcated analog elaY Echo
and Reverberation devices f'n pnces w |c only” direct sales|
make possible. Prices range from $159 to $495.

Write for a brochure and demo record include $1 to
cover costs (refundable with order. )

P.O. Box 1061,

Write to: LT Sound , Dept A
Decatur, GA 30031 (b04) 3005155
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MARANTZ CHALLEN G

WITH TRUE POWER

TRUE POWER is the
capability of a receiver
to deliver more power into
4 ohwms than into 8 ohms
according to FTC regula-
tions on power rating

disclosures.

Marantz compared the
specifications of its top,
middle and bottom-of-the-
line receivers against the
toughest competition and
came out the TRUE
POWER winner in every
case. Check the chart and

see for yourself.

An 8 ohm power rating
alone tells just half the story
of a receiver’s true perfor-
mance capability. Yet, as
our chart shows, many
receivers —particularly the
high powered ones—are
only rated this way. Not

Marantz!

Marantz has
made a major
move by providing
full power disclo-
sure ratings

The Marantz 2600.
400 watts per channel at
4 ohmns (Minimum RMS,
20-20,000 Hz at 0.05% THD)
300 watts per channel at
8 ohms (Mininnom RMS.
20-20,000 Hz at 0.03% THD)

which include distortion
and full bandwidth on al/
Marantz receivers at both
4 ohms and 8 ohms. That’s
TRUE POWER Rating. It
tells you that Marantz
receivers can deliver at
least 25% more power into
4 ohms than at 8 ohms—
and it’s below 8 ohms
where loudspeakers need
extra power.

Here’s why: Loud-

speakers rated at 8 ohms
frequently present only 6
ohms impedance...
if you connect two pair of
speakers the impedance
drops in half and the
speakers demand even
more power than the 8 ohm
rating can deliver. And
because Marantz provides
full 4 ohm and 8 ohm

and

disclosures on all models,
only Marantz can guarantee
the TRUE POWER your
Speakers need on all
Marantz models.

No other competitor
offers a full FTC primary
4 ohm disclosure on every
model from the least to the
most expensive. We can
only assume that if most
other competitors can
deliver equal or higher
power at 4 ohms with full
disclosure, they would
so specify.

Of course, Marantz
TRUE POWER Design is
largely a matter of engi-
neering know-how that
requires more sophisticated
and expensive circuitry.
Which is why Marantz
TRUE POWER receivers

cost a bit more
—but that’s
why they're
worth it!

The Marantz model 2600
with TRUE POWER Design
looks stunning both inside
and out. Its beauty and
performance set the standard
for the entire line of Maraniz
TRUE POWER receivers.
See them all at your Marantz
dealer nou.

*Based on manufacturer’s published specifications and prices available 4-1-78. True Power is a trademark of Marantz Company, Inc.
© Copyright 1978 Marantz Co., Inc., a subsidiary of Superscope, Inc., 20525 Nordhoff St., Chatsworth, CA 91311. All Rights Reserved.
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’S THE COMPETITION

RATINGS AND WINS...

Suggestea Price

THD
Frequency Response
4 Ohm Rated Power
THD
Freguency Response

SANSUI G22000~
$1.,250

8 Ohm Rated Power | 220 Watts RMS

0.02

| 20-20,000Hz
| Not specified

Not specified
Not specified

PIONEER SX1980* MARANTZ 2600

8i-250

270 Watts RMS
0.03
20-20,000Hz
Nof specified
Rct specified
Hct specified

$1.495
300 Watts RMS
.03
Z0-20.000Hz
00 Watts RMS
.05
0-20,000Hz

AGAIN

SANSUI G5000* PIONEER SX750* ARANTZ 2252B
Suggested Price $4580 €425 459
8 Ohm Rated Power | 45 Watts RMS 50 Watts RMS =4 Watts RMS
THD 0.05 @1 ~.05 QGAIN
Frequency Response |20-20,000Hz 20-20,000Hz 2A0-20,000Hz
4 Ohm Rated Power | Not specified 60 Watts RMS ES Watts RMS
THD Not specified C1 x1
Frequency Response | Not specified z0-Zz0,0C0Hz 20-20,000Hz
SANSUI G2000* PIONEER SX450* IMARANTZ 2218
Suggested Price $240 £225 $250
8 Ohm Rated Power | 16 Watts RMS 15 Watts RMS 18 Watts RMS AND
THD 0.15 Cc5 D08
Frequency Response |20-20.000Hz 20-20,CO0Hz 2)-20,000Hz
4 Ohm Rated Power | 20 Watts RMS 45 Watts RMS 24 Watts RMS AGAIN
THD 0.15 c5 015
Freguency Response |1 kHz 20-20,000Hz 23-20,000Hz
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Introdudng the Tecknics SA-1000. With more ®
power aad less distortion than any other receiver 'IbChnlCS ’
we've made: 330 watts per channel minimum RMS :
into eigkt ohms from 20 Hz-20 kHz with no more by Panasonic
than 0.C3% total harmonic distortion.
But d-at’s only one reason to buy the SA-1000.
Dynamic range is another. To capture the volume,
clarity-and sheer dyramics of a live symphony, you
need ah equally dynamic amplifier section. Like
72,000 u«F worth of high-capacitance filtering,
separate DC rectifiers, current-mirror loading
and direct coupling. The results are impressive:
tremendous reserve power, negligible transient
crosstalk distortion and excellent stability.
And just for the racord, the SA-1000's phono
equalizer gives you everything from a super-high
S/Nratio of 97 dB (10 mV, IHF A). To a phono
input that can handle a 300 mV signal at 1 kHz.
On FM you'll get outstanding specs plus two.
RF stages with low-noise, 4-pole, dual-gate MOS
FETs, Technics-developed flat group delay filters
and a Phase Locked Loop IC in the MPX section.

Y] Sensitivity IEM—SeIectivity Stereo Separation |
{ IHF 58 Ste-eo-50 dB* at1kHz
10,9 &V 36.2 dBt 85 dB 50 dB |

*IHF 75 standard.

- As g00od as all that sounds, Technics Acoustic
Control makes it sound even better, because it
adds low and high range boost and filter switches $
which vary the way each tone control performs at a
particu ar setting. There’s also a midrange control
with aariable center frequency. And 24 LED
peak-power indicators that let you keep an eye
on what your ears will hear.

The Technics SA-1000. In the world of receivers,
it bats 1000.

A few receivers give you 0.03%THD.
Only Technics gives it to you with
330 watts per channel.
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