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SENTS ACTIL. ;

AND MADE THEM BETTER. .
g
to let you get everytiing ot of your tuner. Perfectly. Obviously, both the SA9500I and the
Our output stagz, for example, features a new TX9500I1 are very sophisticated pieces of T
) paralld push-pull circuit that reduces total harmonic ~ equipment. But all of the engineering skill that 8
distortion to less than O.1%. Again, well belowany-  wentinto making themhas alsogone into every =
thinz you can possibly heac other tuner and amplifier in our new series I1. &
&ll burt eliminate cross-talk, the SA9500II No matter what the price, no matter what the
' comres with a separate power transformer foreach  specitications. £
channel, instead of the usual single transformer And that’s something you don't have to be %
for toth. an expert to appreciate.
Ainc where some amps give you two, or three SA9500l  SABS00Il  ¢a7500y SAGSOOM SASSOOI :
1 tone controls, the SA95001 gives you four. Two for o o i R =
regular treble and bass, and two for extended treble | 576500z =~ ® s - W As
‘ and oass. They're calibratec in 2 decibel click stops, TOTALFARMONIC 1% Py ol G o
which means you Yieve a virtually endless variety of s S Cv——
ways tc get the most out of your music. LEVEL e e e
But that’s only the beginning. Toget the most out’ | INPUr:-PHONO/AUX/ 2172 2 2 Az AN
of yaur zartridge, the 95001 has a switch that lets T ™ e AR e
you “tune” the amplifier to the cartridge manufac- s :
turer's aptimum capacitance. And to get the most WEae V1AW e LW 1AW
out af your records, our three-stage phono equalizer  [smecnvmy (W38 tadelssds  moc ooap  eoab
features an incredibly high phono overload level of e w9038 0B mi  1on  rom
300 millivolts. With no more than O.2 dB variation e AL LA e B '

f—rom the RIAA curve. SO even the most Corrlpl lcated U.S. Pioneer Hlectronics Corp‘75 Oxtord Drive, Moonachie,
New Jersey 07074.

passage onone of -oday’s hizhly engineered records *Minimum RMS continuous power out-
will sound exactly the way it was reco.rded inthe put at 8 ohms, from 20 to 20,000Hz, with no

; : studio. more than O.1% total harmonic distortion,
e h ! ikl ‘ . TX9500H High Fidelit Cormponents
SLEs R S B B B3 S _AT
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WE BRING IT BACK ALIVE.

EW PIONEER
PS AND TUNERS.
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PIONEER PRE

WE STARTED WITH THE BES

Last year, the experts paid Pioneer's integrat=d
amps and tuners some of the highest complir-ents
ever.

The challenge was obvious: to build even setter
amps and tuners. Amps and turiers that would not
only surpass anything we'd ever built before_but
anything anyone ever built before.

Here's how we did it.

THE NEW PIONEER TX95001 TUNER.:
EVEN CLOSER TO PERFECT.
When Popular Electronics said our TX9500
tuner was as “near to perfect” as they'd en-
countered, they obviously hadn't encountered
our TX9500IL. It features technology soac-
vanced, some of it wasn't even perfected until
this year.
| Qur front end, for example, features three
newly developed MOS FETs that work with
our 5-gang variable capacitor to give the
TX950QII an incredible FM sensitivity of
8.8dBf. In mono. In English, this means you
can pull in beautiful FM reception no matter
how far you live from the sransmitter.
Where most tuners give you one band
width for all FM stations, the TX950CH
gives you two. A wide band with a surface
acoustic wave filter to take advantage of
strong stations, and a narrow band

with Fve ceramic filters to remove all the interferency
and noisefromweaker ones. (Distortior: measured i
sterec at one kiloherzz is an incredibly low 0.07% in
the wide band; and 0.25% in the narrow band. Both
well below the threshold of human hearing.)

Where conventiorial multiplex circuits cut out
someof the frequencies that add depth and presence
to mussic, the multiplex circuit in the TX950QII
doesnt. It features an =xclusive integrated circuit
that's far more accurzte than anything else around.
Plus & multipath swizch that lets you align your
anterma perfectly without an oscillosccpe.

And where you simply have to guess about the
proper rezording levels off most tuners, the TX950C11
provides you with a tcne generator that lets you pre-
set th= rezording levals on your tape deck before th= |
broaccast starts.

Sc your tapes can sound just as clear and
beautiful as your tune-.

THE NEW SA95001l AMPLIFIER:
HOW TO GET THE MOST OUT OF THE BEST.

After build:ng onz of the world's best tuners, we
had no choice but to areate an amplifier that could
match it.

The result is the new SA9500I1. An &0

watt integrated amp that was designed




LAST YEARS REVIEWS \
PRESENTED US
WITH ATOUGH ACT
TO FOLLOW.

“IT CANNOT BE FAULTED!
"AS NEAR TO PERFECT
AS WE VE ENCOUNTERED!

TX9500 — Popular Elec

“CERTAINLY ONE OF THE BEST...
ATANY PRICE’

TXP500 — Modern Hi Fi







Disclraker

—

Disclraker.

—a revolutionary
tonearm damper
from Discwasher

Disctraker is a precision
damping device that improves
the performance of tonearm/
cartridge systems by adding a
protective cushion between the
record and the tracking stylus.
® reduces low frequency reso-
nance that colors the sound of
even the best tonearmvcartridge
systems on all records.

® reduces record-warp reso-
nance—as witnessed by a
dramatic reduction of woofer
tlutter.

® permits accurate tracking of
even badly warped records.

® reduces record wear and
stylus damage from warps.

® reduces distortion caused
by high velocity groove
overload, mistracking and
intermodulation.

o adapta’le to most torearms.

o T UFG 2

Figure 1 shows the amplitude

of low frequency resonance

in a typical tonearm/cartridge
system using a “flat” record.

Figure 2 shows the identical
conditions with the Disctraker
damping system on the tonearm.

. ® o
discwasher, inc.

1427 N. Providence Rd.
Calumbia, Missouri 65201
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Better stereco records are the resuit
of better playback pick-ups

SN 1 #g.f@ g
: 1+ q

EXPANDED
CONTACT AREA

© Starton Magnetics, Inc., 1977 Scanning Electron Beam Microscope photo of Stereohedron Stylus;
2000 times magnification. Brackets point out wider contact area.

- Enter the New Professional
Calibration $tandard, Stanton's 881%

The recording engineer can only produce a product as good as his
ability to analyze it. Such analysis is best accomplished through the use
of a playback pick-up. Hence, better records are the result of better
playback pick-up. Naturally, a calibrated pick-up is essential.

There is an additional dimension to Stanton's new Professional Cal-
ibration Standard cartridges. They are designed for maximum record
protection. This requires a brand new tip shape, the Stereohedron®,
which was developed for not only better sound characteristics but also
the gentlest possible treatment of the record groove. This cartridge pos-
sesses a revolutionary new magnet made of an exotic rare earth com-
pound which, because of its enormous power,is
far smailer than ordinary magnets.

Stanton guarantees each 881S to meet the
specifications within exacting limits. The most
meaningful warranty possible, individual calibra-
Nike Rese of the famousMasteng La in Los Angeles tion test results, come paCKed with -eaCh unit.
says: “While maintaining the Catibrat.ion Standard, the 881S W.hether yourusage mvo'.ves recording, broa.d—
sets new levels tor tracking and high frequency resporse. It's casting or home, entertainment, your choice
an audible improvement. We use the B81S exciusively for  Should be the choice of the professionals. .. the X
calibration and evaluation in our operation STANTON 881S. STAaNTON

For further information write to Stanton Magnetics, Terminal Drive, Plainview, New York 11803

Enter No. 52 on Reader Service Card



GLEAN YOUR
REGORDS THE

DRY GLEAN THEM.

Some of the widely advertised record
cleaners would have you believe that you
must use a ligu'd or chemical preparation
to clean your records properly. What they
don't like to talk about is the contaminants
that are left behind.

Now, at last, there’'s Pixoff. It can’t
leave behind any contaminants because it
works effectively without liquid or chemical
cleaners. Pixoft's specially formulated and
patented cleaning surface creates a force so
much greater than static force that it actually
lifts dust and dirt from the bottom of even
the deepest grcoves. And Pixoff does it
gently and safely!

But what's even more important, you
can hear the remarkable difference in re-
duced pops, crackles and distortion after a
Pixoff cleaning. The original sound comes
through becauss the stylus is not road-
blocked by pollutants, and can track the
grooves precisely. And as a bonus: your
stylus lasts longer.

Restore the original brilliant sound of
your records—the Pixoft dry cleaning way.
Write today for your nearest dealer.

Sonic Research, Inc.,
Sugar Hollow Rd, Danbury, Conn. 06810.

PIXOEE

The International Award-Winning
Record Cleaning System

Enter No. 66 om Reader Service Card

Joseph Giovanelli

Volume Expanders

Q. | recently purchased a dynamic
range processor which can expand
the program source from 6 to 14 dB.
At the 14 dB gain, the processor not
only expands the signal level to a level
of 14 dB, but also boosts the volume
to where it seems twice as loud as nor-
mal. With this large gain in volume, is
my amplifier delivering more power
at a lower volume setting than it
would without the processor?—Steve
Roginski, Hazlet, N.J.

A. Whether your amp is delivering
more power with the expander
engaged than with it out depends on
the particular circuitry of the ex-
pander. Some expanders work
downwards, making low level signals
even lower, while others only work
upwards, expanding only above a cer-
tain sensitivity. If yours is one of the
latter, then your amp will deliver
more power. If it's one of the former,
then it depends on the setting of the
unit’s sensitivity control, that is
whether it’s been set to the middle of
the range of incoming signal voltages.

Incidently, 14 dB more signal com-
ing into an amp is quite a bit more. If
the amp has been running close to its
limits previously and a hot spike com-
es along, the amp will be overdriven,
resulting in poor sound quality and
possible damage to the amp and/or
speakers.

Passive and Active Networks

Q. What is the meaning of a “’pass-
ive crossover” and an “active crosso-
ver”” as applied to loudspeakers? — Eli
Sammett, Fresh Meadows, N.Y.

A passive network is a set of com-
ponents that do not contain devices
to amplify the signal. Components
that might be found in such networks
would be inductors, capacitors, resis-
tors, and diodes. In the case of a
crossover network used in a loud-
speaker system, usually one finds in-
ductors and capacitors, with resistors
only used occasionally.

An active network may contain any
or all of the above components, and
in addition there may also be vacuum
tubes, transistors, and/or integrated
circuits which are capable of ampli-

fying signals. This also implies that
feedback can be used, and the nature
of the resulting response can be
shaped by the passive components
used in conjunction with the active
ones.

Speaker Hum

Q. | own a pair of electrostatic
loudspeakers which are placed in a
small room, and the 60 Hz hum [ hear
while the speakers are plugged into
a.c. is quite obnoxious. Is there any-
thing that can be done short of dis-
connecting the speakers? The manu-
faciurer recommends that they re-
main plugged in at all times. Is this the
normal situation with electrostatic
speakers? — Name withheld by re-
quest.

A. The fact that you hear hum in
your electrostatic loudspeakers
doesn’t convéy a complete set of in-
formation. Is the hum present even
when the amplifier is turned off? If
the hum is still present, then we know
that it has something to do with the
speaker system.

Could it be that the hum is mechan-
ical in nature, caused by vibrations of
the power transformer laminations in
one or both speakers? This condition
might be made less audible by shock
mounting the speakers so they cannot
use the floor on which they sit as a
sounding board.

The polarizing voltage which makes
the electrostatics operate must be fil-
tered, just as any other d.c. voltage
must be filtered. These filters deterio-
rate with age, and this causes some
hum in the speaker system.

If the hum isn't present except
when tHe amplifier is turned on, then
the hum is not coming from the
speakers themselves, but is associated
with problems with the amplifier
which can be the result from de-
fective filtering (again), hum associ-
ated with grounding, or other prob-
lems.

1§ you have a problem or question on audio, write to Mr.
Joseph Giovanelli, at AUDIO, 401 North Broad Street,
Philadelphia, Pa. 19108. All letters are answered. Please
enclose a stamped, self-addressed envelope.

AUDIO ¢ November 1977



Condensed Information Manual — MMA5002

|NPUT LEVEL CONTROLS. The input levet controls are designed to

assist in system operation by providing input voltage control from O to full. This
capability is particularly waluable in pubhic address. sound reinforcement. and
ampiified musical instrument applications where many long cabies are 1 use and
whese ground loops and other unwanted conditions might exist.

10-2-5-3 -1 ¢

CLIPPING INDICATORS: The red LED.'s. indicating clipping. are able

to respond to signals much faster than meters can, and the clipping lights will flash
dimiy as clipping pegins. When the clipping lights are bright. the amplitier is exceed-
ing its rated power output. (Clipping will occur at varying power levels. from some-
what over 250 watis at 8 ohms. to over 360 watts at 4 ohms.)

02

20 wé‘om,m.~3

Soendirtinon

CHANNEL A

"AUTO-CROWBAR®" 1NSTANTANEOUS OVERLOAD

PROTECT'ON This Soundcraftsmen AUTO-CROWBAR® protection cicuitry is
unique amorig ampiifiers [t uses no reluys, no circuit breakers, It is ail-solid-state. and
1s instantaneous-acting 1 triggering ar SCR (sificon controlied rectifier). which dis-
charges the ampiifier’s BC power supply in a few micro-seconds. simuitaneously the
AC power is de-coupled by a TRIAC, leaving the amp with no power applied. (An aux-
Hiary low voitage (12VD0) power supply. used for meter lights and L.E.D.'s. remaine
activated. This supply turns on the overioad L.ED. and also resets the fuli AUTO
CROWBAR® circuit after approximately one or two seconds delay.) When the overloac
is minor. such as over-griving or sherted speaker wiring. the AUTO-CROWBAR® circuis
will automatically and cantinuousiy attempt to reset itself every secand or two. unty
the overloaded conditior: 1s removec This same AUTO-CROWBARY protection cir
cuit will also cut off the amplifier's putout when an overheating condition exists. (Thi-
is extremely unlikely, because the VARI-PORTIONAL™ SYSTEM enables the Sound
craftsmen amp to operate so efficiently that it is barely warm to the touch. even when
operating at very ioud music levels

v

CHANNEL 8

VARI-PORTIONAL® L.E.D.'s: wnen either channel's output leve!
reaches approzimately 50% of total power, the green L.E.D. will start to flash. it 1s
indicating thaf the ANALOG LOGIC CIRCUITRY is actuating the second power supgly. a
VARIABLE higl voltage supply. and the A.L.C. is controlling that supply's voltage IN
ANTICIPATION of a potentially higher output jevel requirement. The L.E.D. will glow
proportionally Drighter. showing the voltage supply increasing, as the metered power
output rises Zbove approximately 50%. When the green L.ED. 1s NOT ON. the low
voitage- power supply is in continuous operation. and the amplifier is operating 1n its
most efficient mode, drawing very littie AC line current and therefore saving erergy
costs (for example. you save approximately 1 kilowatt every 5 hours over a conventional
Ctass 8 or AB 4mp. both operating at % power.)

METER RANGE When the meter range “tires 1" (K1) button 15 depressed.

the meter will indicate approximate power outpat i percentage (100% = 250 watts
assuming an 8 ohm load at the speaker output terminas). The metes reading will vary
substantially with Hz and impedance variances, therefore. the meter reading will
always be zn approximation. The “times 10 (X101 and “t:mes 106" {X100} buttons wiil
in effect. increase the meter sensitwity so that at low power leveis, the fluctuations
of the metes may be seen more easily

"“SPEAKER 1" AND “SPEAKER 2" SELECTORS:

The speaker system selector switches are high-lesel switching devices. and since t e
fult amplified signal 1s being routed through each switch, st may be desirable to lower
the level controls prior to switching speaker sys tems on or off EITHER speaker systems
1, 2. or BOTH. may be selected for operatign. Since the impedance drops to 4 ohms
when two 8-ohm speaker systems are operating. the amp ouzput before clipping in-
creases to approxmately 360 watts. and will drive the two sets of speaker systems
quite easily. The Soundcraftsmen amp is. capble of excelient performance with
any speaker system from 2 ohms to 32 ohms

VARI PORTIONAL® CIRCUITRY-BENEFITS:

. enables 360 watts at 4 ohms, 25 watts at 8 ohms. at very fow Cost.

b. reduces AC line current requirement to save 1 kilowatt every 5 hours. yet provige
full power whenever needed for high level output
¢. combined with ultra-fast outpus chrcuitry. provides extremely tow T.LM. for clean

undistorted sound. with a SLEN RATE of better than 50 volts per microsecond
far exceeding most ather amplitier circuits.

CERHHCATE OF |NSPECT|0N Actual measurements of each urit

4re enclosed with each unit to shaw actual measured rms output per channel actumai
measured distortion pes channel, a:tusl measured slew rate per channel. etc.

REMOTE TURN'ON TR“AC‘ACTUATED delay circuit eliminates

turn-on surge at time of switch clusure. enables REMOTE AC turn-on plug-in ‘or
switching from your preamp

NON-“M”'NE CIRCUITRY protects speakers from limiter-caused

distortion that results irom overdrwing i amphfiers that use curent-limiting circuitry

Dl RECT'COUPLED output.

SPECIAL FEATURES
SPEAKER'PROTECTING input circuitry with actomatic blocking of

input betow 1 Hz. This prevents DC from any input source from blowing out speaher
cones.

GENU'NE WALNUT-VENEER removable end cases to complement

any decor

SOUNDS GREAT Natural. transparent. open. spacious. undistorted listen-

ing 1s proviced by a combination of high slew rate, low distortion, and non-limiting
circuitry

VARI-PORTIONAL SYSTEM®—
TECHNICAL DESCRIPTION: & bres explanation of the VARI-

PURTIONAL® SYSTEM s that its computer-like ANALOG LOGIC CIRCUITRY senses and
calculates tte amount of voltage requwed in accordance with the amplifier's rising or
falling output power level, and it then directs the power supply to make avaitable
precisely th2 amount of voltage required. with no wasted energy The ‘scope photo
illustrates tors Patent Pending system by showing a foud rock music signal pene-
trating the upper voitage supply, and also showing the supply VARIABLY increasing
AHEAD of the signal

Enter No. 50 on Readar Service Card

250 WATTS RMS PER CHANNEL, 20 Hz —20 KHz, BOTH CHANNELS DRIVEN INTO 8 OHMS, LESS THAN 0.1% THD

CIRCLE READER CARD FOR ENGINEERING BULLETIN AND TEST REPORTS

&MW 1721 Newport Circle, Santa Ana, California 92705



Bert Whyte

No matter what one may feel about
quadraphonic sound, there is no deny-
ing that in the development of four-
channel disc technology, a number of
the "'spin-offs”” of this research have
resulted in significantiimprovements in
record playback and in the records as
well.

| hope my friends in the SQ and QS
camps will forgive me, if | point out
that most of these “’spin-offs” were
derived from the technology involved
with CD-4 quadraphonic sound. The
complexities of this system with its 30
kHz carrier, and the necessity for
playback response to 45 kHz, spawned
a great deal of research from phono
cartridge manufacturers. In a re-
markably short time, these manufac-
turers produced the ultra wide range
cartridges with the special Shibata
stylus, or some variant of it, needed to
track such high frequencies. Currently,
even though quadraphonic sound has
a very low profile indeed, new genera-
tions of stereo cartridges are benefit-
ting from the research done on the
CD-4 styli, and are utilizing the various
stylus configurations with wide bear-
ing areas as compared to the normal
stereo styli. As most audiophiles are
aware, in order to record the 30 kHz
carrier, CD-4 discs were cut at half the
normal 33 1/3 rpm speed. Presently,
very few CD-4 records are being cut,
but this very specialized half speed
disc cutting technique is now being

used for stereo disc cutting. It is prob-
ably safe to say that this half speed
technique is the premier method of
cutting stereo discs today, and the
results are absolutely superb. For a
sample, listen to the Stanley Clarke

recording School
Records NE439).
Victor Company of Japan set up the
JVC Cutting Center in Hollywood dur-
ing the heydey of the CD-4 disc, as an
aid to companies wanting to produce
records in this format. The Center was
equipped with the latest Neumann
lathe and Neumann SX 74 cutterhead,

Days (Nemperor

along with the specialized electronics’

and ancillary equipment for half-speed
(16-2/3 rpm) cutting. Nowadays, quality
conscious producers are using the JVC
Cutting Center to have their stereo
tape masters processed into lacquers
cut with the half speed technique.

| have visited the Center a number
of times, and this past spring | was
there again. On this visit | was aware of
the increased activity in half speed
stereo disc cutting, and | had the op-
portunity to delve into some details of
this technique. Presiding over the cut-
ting lab operations is Mr. Tom Nishida,
with Jim Kawada (who was my
gracious host in Japan a few years
ago) as CD-4 specialist, and the
redoubtable Stan. Ricker as cutting
engineer. Stan is a man of many parts
... one of the foremost disc cutting ex-
perts in this country, a musician and

authority on brass bands, a sometimes
tinkerer and restorer of classic cars,
and an audio enthusiast with “purist”
inclinations. | had asked Stan to give
me some straight talk on the advan-
tages and problems of half speed
stereo disc cutting, and he was kind
enough to “walk”” me through the
process in the cutting room, from tape
playback, to cutting, to reference lac-
quer inspection and evaluation. Most
of what follows is the result of these
chats with Stan and subsequent cor-
respondence in writing and on cas-
sette, with many of his remarks ver-
batim.

Half Speed Advantages

According to Stan, the half speed
technigue is not exactly new. Decca of
England used the technique in the
early days of stereo to achieve the
overall level and frequency response
of their ffrr recordings, and they con-
tinued to use it until 1968 when the
Neumann SX 68 cutterhead was in-
troduced. In the U.S., RCA used half
speed cutting as a “problem solver”;
for example, coping with the high fre-
quency energy in the sibilants of Harry
Belefonte’s voice. Stan lists the follow-
ing reasons for using the half speed
cutting technique: Most accurate high

frequency phase response . . . Best
transient response . . . Least possible
high frequency crosstalk = . . Lowest

% . \\\
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NOw you can have sometning

IN common

with FM siafions. This Technics turniciole,

Introducing Technics SL-1000MK . The advanced player
svstem with the professional direct-drive system of the
Techn zs SP-TOMKIL.

I s expensive. Becduse the combination of
mcterals, craf-smanship and tezhnology is rare. And,
until now, unavailable. Like the obsidian lava base.
One cf the highest density materials known to man.
And one of the best solutions known to feedback.

Or the world's first nitrogen-hardened titanium
tonecrm. The same rigid titanium nitride developed
fo- ae-cspace. It's less than 85% the weight of
aluminum. Wi-h far better vibration characteristics.

Arother :mpressive achievement in tonearm
desigr is the ultra-sensitive susgension. Five ruby ball
Searings in four antkshock pivots. With one-fifth the
fr ction of corventional ball bearings. And with
Techn:.cs unique variable damping you can custom-
tune the tonearm to virtually any cartridge.

The heart of the SL-1000OMKI is the quartz-locked
direckdrive system cf the SP-10MKII. The system used
by mary of America’s leading classical FM stations.
Beccuse of its unsuroassed accuracy, unrivaled torque.

ard incredibly #ast stog/start action. And you zan tun
or this pefo-mance from your listening pacsitien. With
Te<hnics “*dlack koxz'" r2mete control

Technics SL-1CJ0MK | A unique combiriafscn
of iechno ogy for the cudiophile wha demancs
the Jltimc=e n turntable >erformancz. Compere
sgecificat ons and voull see why these'’s no
comrpariscr “or Tecnizs 5_-1000MEIE

MOTGR: B-ushless TC motor, quartz phase lockad
servo circuit. TORCUE: 5Z |bs. in. STARTING TIME: 0.25
sec. {25° rotation}, to 33% rpm. BFAKING TIME: 0.3
sec. (30° rotation), from E3%5 rpm LOAD
F_JICTUARON: 9% up -0 £.3 Ibs. ir. SPEED DRI-T:
—=0.002% WOW AND FLUTTER: 0 025% WRMS (8IS
C5521). EMBLE: —73dE 1DIN B). TDNEARM TYE
VWcriable dvnamic Jampirg universe!. FRICTICN: 5 rg.
{'atzral and vertice|). EFFECTIVE MASS: 22 gm. with €.5
cm. cartridge and 1.25 gm. tracking force.
SUGGEST=D RETAIL PRICE $1,300*

Tecknizs S1-100CmK I. A rare cembinatica of
cudio technolzcy. A new standard cf audio
excellence. »

*Tazhnics recommenced Iice, 0~ actual retail pr ce will be setby dealess.

'IéChlliCS Proiessionet Series

by Panasonic
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‘When you improve the preamp that startled the audio
woild just 3 years ago, that's news. Now, as then, the new
PA™-5 BI-FET sets the standard. And it remains the most
useful and versatile control center of all time, while simple
enough for anyone to use.
Jefinements were achieved in what had seemed
near-perfect specifications. Unit-to-unit consistency is
assured. More.important, in the elusive matter of sheer
SOR.c accuracy, the néw PAT-5 BI-FET is going to opéna
lot ¢f eyes, and ears.
¢ Tae high level stage now utilizes a high-performance
B polar/FET-input integrated circuit operational
amplifier,
= |IM and THD distortion now even lower—under 0.007%
» Audibly improved clarity with mii-spec non-polarized
tantalum capacitors and 2% dipped mica capacitorsin
critical circuit paths,

» ~—6dB phono gain switch and 220 pf. standard phono
load for best matching with a wider variety of cartridges.

Write for the new PAT-5 BI-FET/Stereo 416 brochure,

Askyour dealer for anin-depth demonstration. Don’t be
switched. If not available at your dealer, call Mike Patrick
collact at 609/228-3200, or write Dynaco, Dept. A-11.

oynaco

Box 88, Blackwood, N.J. 08012

PAT-5 BI-FET
Kit, uacer $300
Assemb ed, under $450

TM NATIONAL SEMI-CONDUCTOR C€
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BI-FET.

possible distortion from the transfer
system Permits use of CD-4 cutter
stylus with one micron tip radius, two
micron burnishing facets; and 35
degree back angle (instead of the usual
stereo real-time 45 degree angle) . . .
and this gives: Smoothest possible
groove cutting and best possible elec-
troplating . . . Least noise and best high
frequency response at smaller disc di-
ameters.

The Neumann S$X 74 cutterhead is of
the dynamic motional feedback var-
iety . . . each channel has a drive coil
and a feedback coil. Much in the same
manner of similar motional feedback
circuits in loudspeakers (Philips) and
servo motor systems, the feedback coil
senses the motion of the stylus, com-
pares it to the input signal as to devia-
tions in amplitude and phase, any er-
rors “seen’’ by the feedback circuitry
are corrected and fed to the drive coil
While this seems fairly straightfor-
ward, it is important to realize that the
amount of feedback control is not uni-
form at all frequencies. Feedback con-
trol at the primary resonance (about 1
kHz) is in excess of 35 dB, but there is
quite a bit less at the higher frequen-
cies, for example only 0.6 dB at 15
kHz, and 55 dB at 8 kHz. Now con-
sider the high frequency boost of the
RIAA recording curve, and you com-
pound the problem. Obviously in the
higher frequencies of music signals,
less feed back control will be exerted.
Bringing the music signals down an oc-
tave, by using half speed cutting, and
there will be more feedback control. A
closely miked soprano voice may have
sibilants with great high frequency
energy peaks around 8 kHz. Trying to
cut this in normal fashion in real-time
will probably trip all the circuit
breakers in the cutting system. In real-
time, the alternative is to lower the
level so the sibilance can be cut . . . but
if this is done, the overall level will be
unsatisfactory. The usual solution is to
use program peak limiters in the
transfer console, and high frequency
or acceleration limiters in the cutter
system itself. Either singly or in com-
bination, this limiting provides less
than optimum transfer. At 8 kHz in
real-time cutting, there would be 5.5
dB of feedback control. By cutting at
half speed, this 8 kHz sibilance would
be shifted down one octave, and at 4
kHz the feedback control would be a
much more useful 12 dB. Needless to
say, by using the half speed technique
more of the total music spectrum will
be in the area where there is the most
feedback control over the cutterhead
stylus motion. It is this fact which ac-
counts for the first three advantages
outlined by Stan, inasmuch as high fre-
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We just raised the standard

ot the industry:

© 1977 Koss Com.

The new Koss PRO/4 Triple A.

We did it again. We took the increc ble
sound and precision craftsmanship of
the Koss PRO/4AA that has long made
it the standard of the industry and
made it even better. Because the
PRO/4 Triple A's extra large voice coil
and oversized Triple A diaphragm
reproduce a dynamic, full bandwidth
Sound of Koss that carries you back
to the live performance like nothing
you've ever heard betfore. You
remember it all: the expectant hush of
the crowd . . . until suddenly . . . the
night explodes with the glittering
splendor of the all engulting

perfaormance. You're drawn to the full
blown fundamentals and harmonics of
each instrument. To the spine-tingling
clarity of the lead singer's magical
voice. To the rhythmic kick of the drum
and the throbbing of the kass.

You see it and hear it all again, yet
you're relaxed at home in your own
private realm of listening pleasure.
The PRO/4 Triple A's extra light
construction and unique Pneumalite®
suspension dual headband mcke
wearing them as much of a pleasure
as listening to them. And all the
while, the Triple A’s special, human-

engineered, directcontoured
Pneumalite® earcushions create a
gentle yet perfect seal for flat, low
bass response to below audibility.

It's a whole new experience in
stereophone listening. A new
performance stancdard for those who
set their standards high. Write ¢/o
Virginia Lamm for our free full-color
stereophone catalog. Or better yet,
take your favorite records or tapes to
your Audio Dedler and listen to them
like you've never heard them before
... live on the new Koss PRO/4
Triple A.

IKOSS stereophones

hearing is believing’

KOSS CORPORATION, 4129 N. Port Washington Ave., Milwaukee, Wisconsin 53212

Koss intemational/ London, Dublin, Paris, Frankfurt « Arrsterdam -

Enter No. 27 on Reader Service Card

Koss Limited/ Ontaricr «

Koss K K./Tokyo
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quency response and phase accuracy
are a function of feedback control.
Cetting back to the RIAA recording
pre-emphasis, consider that at 10 kHz
the high frequency boost is 13.7 dB
compared to the 1 kHz zero reference
level. This begins to cause power prob-
lems, since every time you go up 3 dB
the power requirement doubles. In real
time, the normal cutting system starts
to run out of power.

With a tape machine and lathe run-
ning at half speed, it obviously is going

to take twice as long to cut a given
piece of program . . 36 minutes to cut
an 18 minute side. But by taking twice
as long, it requires but one-quarter the
power necessary in real time. In half
speed cutting, stylus acceleration is
but one-quarter of its real time
counterpart. Thus using the 600 watt
per channel Neumann SAL 74 cutter
drive amplifier is equal to using a 2400
watt/channel amplifier in real time.
More than equal in fact, because the
phase accuracy at half speed is better

Separates or

an integrated unit?

Dont you owe it to yourself to
seriously consider the alternatives?

A complete home stereo system built around a Phase Linear power
amplifier and a Phase Linear preamplifier, is now within the reach of
every serious listener. The development of the new Phase Linear 2008
power amplifier makes this possible. In combination with the 2000
preamplifier, the 200B provides the nucleus for an awesome, medium-
powered stereo system. The increased dynamic range, faster transient
response, lower distortion and greater flexibility make the Phase Linear
System 200B a serious alternative to comparably priced systems built
around integrated components. For those who are serious about
acquiring state-of-the-art performance from a medium-powered high
fidelity system, we present the Phase Linear System 200B.
The serious alternative.

The new Phase Linear 200B power amplifier is a handcrafted, reliable
amplifier with outstanding sonic performance in the tradition of the famous
700B and 400 models. Power output: 105 watts per channel, minimum R.M.S
at 8 ohms from 20Hz to 20kHz with no more than .25% total harmonic dis-
tortion Hum and noise: 100dB below rated power.

The Phase Linear 2000 preamplifier is one of the quietest preamps ever
made. Signal to noise ratio: 74 dB below 10mV. Total Harmonic Distortion:
0.1%. Variable ambience injection circuit recovers music lost with

most preamps.

Fhase

Shase tercot

{ 2

<

fi[l””

g

Shase Sinear

The Powerful Ditference
Manufactured in the USA. Distributed in Canada by H. Roy Gray, LTD.

Enter No. 36 on Reader Service Card

Quadraphonic Carryover

Stan pointed out that the use of the
special CD-4 cutting styli has signifi-
cant benefits in half speed stereo disc
cutting. Early on in the CD-4 tech-
nique, it was found that the normal
stereo cutting styli were simply too
large at the cutting edge (burnishing
facets) to engrave the very short
wavelengths of the 30 kHz carrier
which at the RIAA minimum diameter
of 4 3/4 inches fora 12 inch/ 33 1/3 rpm
records is 0.000285 inch! For this
reason, a new cutting stylus was
developed with a tip of radius of one
micron and an average burnishing
facet width of two microns. The length
of the CD-4 cutting stylus is 1.17 mm,
as compared to 21 mm for normal
stereo cutting stylus. This is a reduc-
tion in length of some 44 per cent,
which greatly reduces cross-talk in the
carrier range of CD-4 records, partly
due to less mass to accelerate, and
partly due to less “whipping action” at
the stylus tip. As a result of this cutting
stylus re-engineering, and the parallel
development of the Shibata playback
stylus, the high frequency limits,
especially at inside diameters, are 3 dB
higher, than if cut with a standard
stereo cutting stylus at the same level
and diameter. Stan states that with the
CD-4 cutting stylus, half speed stereo
cutting really shows its mettle in the
production of 7 inch/45 rpm records
with high density signal information.
Of course, these records are cut at 22.5
rpm.

Stan told me that due to the greater
precision and accuracy in the man-
ufacture of CD-4 cutting styi, that this
in combination with the slow rate of
cutting gives a much smoother groove
wall, which ultimately translates into
less noise in electroplating and press-
ing. He also pointed out that the cutter
system itself is not the only part of the
transfer chain to benefit from half
speed operation. From the special
glass ferrite playback head, through
the custom-built amplifiers and
equalizers, rise-time information is cut
in half, and power demands at all
points within the system are greatly
reduced.

As you can see, Stan Ricker has put
forth some very cogent reasons for cut-
ting stereo records at half speed. On
the negative side, | asked Stan about
the notion that seems to be generally
held that half speed cutting entails a
loss in bass response. He said this was
just not true, and said that if anyone
knew the specifications of the
Neumann SAL/SX 74 cutting system,
they would dismiss this so-called loss
of bass as a myth. He states that the
low frequency output of the Neumann
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Because you're different
...we’re different

At Beyer we have 110 microphones to suit your difference.
Whether you need to overcome a difficult acaustic envircnment
or merely capture a fine tonal nuance, we at Beyer have a
specific microphone for your personal nesas.

Send for the Beyer microphone chart. detailing a wide range
of applications for our most popular models,
or drop by your local Beyer dealer. For additional information
please write to us at
Beyer Dynamic, 165 Michael Drive, Syosset, N. ¥, 11781

' i

Y.
(1N

BEYER DYNAMIC! - the/\microplhone people.
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system is flat to 7 Hz, and his unit is
down only 3 dB at 45 Hz! At half
speed cutting these numbers translate
to 14 Hz and 9 Hz respectively, and
most certainly is more than adequate
to cope with the low frequencies found
in music. Stan also pointed out that
the rest of the transfer system . . . the
tape repro head, repro amplifiers,
graphic equalizers, and transfer con-
sole, taken totally as a unit, are down 3
dB at 11 Hz (due to some transformers
in the chain) which becomes 22 Hz at
real time playback. Again, this places

no practical restrictions on bass

response.

Quantity vs. Quality

I questioned Stan about the low per
unit time of lacquer production, and
he admitted this was a problem. The
only solution he could see was the use
of multiple lathes operating together.
He said it would require 3 lathes at
half speed operation to equal in prod-
uct output what one engineer and one
real time cutting system could do in a

Since 2131 was built, it has worked
hard professionally, most of the time
on the road. In and out of trucks, in
and out of racks, in and out of dust,
wind, rain and sun.

Once it was in a truck that rolled
over three times returning from a tour.
2131 went right through the roof and
landed in a puddle where Fanfare
found it hours later.

That was five years ago. After
cleaning and adjustment, it went right
back to work, to provide more years
of trouble-free, professional service.

Meet Crown DC-300 amp, serial
number 2131. It's owned by Fanfare, who
puts together sound systems for performers.

For us, that story is not surprising.
We design and build rugged, reliable,
distortion-free amps and control cen-
ters — products that satisfy our own
standards of performance, which may
be why so many people won’t accept
less than Crown.

Think about 2131, about the Crown
three-year full warranty that also pays
round-trip shipping, about the many
professionals who continue to specify
Crown amps, and about the people
you know who own Crown.

Then go talk business with your Crown dealer.

~\Crown

iNnternationsl

BOX 1000, EIHNart 1IN ags1a
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typical working day. Stan feels its the
old story of quantity versus quality. He
asserted that in today’s record
business it is not uncommon for four
months of time and $85,000 and more
to be invested in the final two track,
quarter- inch stereo master, and when
such a tape is handed to the cutting
engineer, it deserves more than a cur-
sory 45 minutes of his time and atten-
tion.

Despite the drawback of slow pro-
duction, half speed stereo disc cutting
has a growing reputation for high
quality results and such record com-
panies as A&M, Arista, RCA, Warner
Bros., Epic, and others are opting for
this technique Obviously encouraged
by the response to their mastering
operation, the JVC Cutting Center is
slated to become an executive branch
office for the entire music division of
Victor Company of Japan. The master-
ing facilities are being expanded, and
will include real time cutting for those
who want it. The Center will sell the
special CD-4 cutting styli developed by
Victor and the Adamant Kogyo Co. of
Japan, to other mastering studios.
They already number among their
customers such studios as A&M, ABC,
Allen Zentz, and Mastering Lab (that is
the Sheffield folks). The Center will
also sell Japan Victor Company test
records, currently being used by Stan-
ton, Shure, ADC, Audio Technica, and
other cartridge manufacturers. Plans
are to offer the records to audio
dealers and audiophiles as well. A new
Evaluation Room is to be built at the
Cutting Center for listening to ref-
erence lacquers, test pressings, etc.
The room will be set up to demonstrate
the new Q-Biphonic sound. The Center
will be able to accept orders for press-
ing in Japan. Of great interest to
audiophiles is the fact the Center will
import Victor Company records (you’'ll
probably be able to buy the album
Jaws again) as well as records from
RVC (RCA Japan), Nippon Phonogram,
and others. Lastly, the Center is to
undertake original music recording
here and wili produce records for
release in the U.S., Japan, and possibly
world wide The Center will continue
to sell to audiophiles on a direct basis
their super CD-4 demodulator, the
CD-4/50. 1 have been using one of these
units, and with its phase locked loop
circuitry and noise gates, CD-4 recor-
dings are as quiet as normal stereo pro-
ductions. Separation is superb and
distortion is very low. Stability is very
good and the CD-4/50 is able to clean
up the sound of quite a few CD-4
“problem” records to a remarkable
degree. Price of the CD-4/50 demod-
ulatoris $350.00. A
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No other speaker has ever J‘

looked like this, no other speaker has i ’
ever been built like this. And we believe 4
no other speaker, regardless of size or
price, can recreate the impact and feel “*
of live music like the Bose 901 Series Ill.

It is a speaker unlike any other.

—'*‘!a

 _BOSE"

o Better sound through research.

In one page we cannot begin to describe the 901 Series Ill and the technology behind it.
So we've put together a comprehensive literature packageghat includes a detailed 16-page color brochure,
a 20-page owner’s manual, and a copy of Dr. Amar Bose’s paper on “Sound Recording and Reproduction,” reprinted from Technology Review.
To receive this literature, send $1.00 to Bose, Dept. AU 11, The Mountain, Framingham, Mass. 01701.
Patents issued and pending. Cabinets are walnut veneer.
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Edward Tatnall Canby

The best.way to keep abreast of the
hi-fi world, | find, is to run in cycles.
Like the daily news, endless repetition
tends to generate creeping paralysis of
the mind rather than updatedness. The
way | keep up with the news is to buy a
paper once a week and avoid TV. In hi
fi, it’s not so different. Stay away for
awhile and you really find out what's
new. It’s been only a coupla years in
the cycle I'm now about to take up
again—but a lot has happened.

Remember Ispy?

say, is honored to be treated to the
best brains a good company can
muster up to explain the company’s
technicalities first hand.

So JVC was taking up the cudgels for
binaural! At long last, were people
really getting into my favorite hobby
since 19522 | reported on some of that
material, including the curious de-
velopment of binaural recording for
loudspeakers — an idea that, to give
credit where credit is due, goes back to

I’ve beaten Sennheiser and JVC at their
own game. Via JVC’s own binaural
equipment, | CAN HEAR OUT FRONT.
Wow! | did it! But, I’ll admit, in rather
special circumstances which throw an
interesting light on the whole matter of

what | might call integrated per-
ception—perception involving all the
senses plus that lightning computer we
have in our heads, with instant mem-
ory far beyond [BM.

The beginning of this cycle came via
another dummy

Ispy was that solemn

plastic head from
Sennheiser in
GCermany which

when equipped with
microphone ears
(Sennheiser) could
take down what
seemed to be the
ultimate in binaural
sound, two- channel
for headphone
playback. ! couldn’t
resist giving Ispy a
moustache, two eyes
and eyebrows to
match, plus a floppy
hat to cover his
baldness—he was a
sight. The Sennheiser
people in New York
were not amused
when | took Ispy
back to return him
to his forefathers.
But Ispy did a good
job. And the cause
of binaural recor-

head — jJVC this time.
And another JVC
innovation, a re-
markable set of
headphones  that
include in their outer
casing a pair of
imbedded microph-
ones (electrets) in a
good simulation of
the outer ears. Put
them on your head
and you have
synthetic recording
ears. Put them on
the dummy and he
has ears—the
phones neatly fitting
into hollows on each
side. At the JVC
seminar, each of us
was presented with a
pair of these plus a
dummy head, to go
home and play with.

Splendid idea, but
how about a re-
corder? | briefly set

ding, that unique
and different medium, was thereby
advanced.

So Ispy departed and | went on to
other cycles. Then came JVC, the
Victor Co. of Japan. Last year, JVC
America in New York put on a splendid
all-day press seminar, not merely a
press demo party but an all-day session
of technical lectures going into the
theory and practice behind JVC’s
recent innovations. Excellent idea, and
I might note that it has been very
successful elsewhere too; Shure
Brothers did a fine job some years
back in a similar way and, more
recently, Nakamichi. The press, | might

B. B. Bauer a good many years ago.
Also on JVC’s development, at last, of
a headphone that provided out-in-front
binaural sound. Alas, Sennheiser, too,
had made that unlikely claim. My ears
said no to Sennheiser. | heard the
sound as usual, to the sides and over
the top of my head, but not out in
front. JVC’s phones, with little satellite
speakers perched in front of your chin,
looked like a good bet—but no, not for
me. [t just didn’t work. Though the
sound itself was lovely.

Audio Innovation
So what’s new in this binaural cycle?

up the head in my
studio, hooked it to my ten ton
stationary monster (it feels that way
when | try to move it) and started
muttering things like woof, woof,
testing, one two three, four five six.
Yep, the dummy took these words of
wisdom down in binaural sound and
played them back to me via the
phones. How boring. Obviously, | had
to be portable. Really portable —to get
those mikes out where there was
plenty of noise and lots of sonic in-
terest. It was the dead of winter—brrrr.
So | went on to other cycles, and the
other shoe didn’t drop. Not for a long
time.
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Why Micro-Acoustics
2002-¢ owners enjoy masic
more than you do.

If you're listening to music with any of the

| other high-quality stereo phono cartridges on the
market today. there's a very good chance
you're missing something. Something that's
earned us-unanimous praise from 2002-e
owners: a significant improvement in sound

i quality which can only come from major
advances in cartridge design.

' Twin-pivot dual-bearings. Perhaps the most
unique feature of the 2002-¢ is its direct-coupled

: transducing system, which was granted U.S.
Patent No. 3952171. Unlike conventional single-
pivot cartridges. which can only be optimized
tor tracking or transient ability. our unique twin-
pivot/dual-bearing design is optimized for
both characteristics —which are equally vital for
precise reproduction.

Twin pivots insure superior transient ability.
enabling the 2002-e to accurately follow even
the most complex waveforms. And dual bearings
maximize tracking ability. so that even difficult
high-level passages can be accurately tracked at
very low stylus forces.

Beryllium cantilever. The 2002-¢’s precisely-
formed cantilever is made of beryllium —an

exotic space-age substance that is 35% lower in
mass than conventional stylus bars. As a result.

the cartridge boasts far lower moving mass. con-
tributing further to its superior transient ability
and unusually‘transparent’ sound. By dramatically
reducing moving mass. the 2002-¢ also reduces
record wear to vanishingly low levels.
Low cartridge body weight. More and
more tone arm designers are discovering
the importance of cartridge weight,
especially in tracking warped

$119.00, suggested list.
© 1977, Micro-Acoustics Corporation

records. Since over 95% o today's records are
warped to scme degree. & lighter cartridge means
more effective tracking at lower stylus forces.

At less than nalf the weight of most high-end
cartridges. the 2002-e enables you to enjoy records
that couldn't be tracked by other carridges.

The mismatch problem: solved. Until now. an
exact match between phono carridge and
preamp (or receiver) input impedance was re-
quired for flat frequency response. The

2002-e’s bu It-in passive microcircuit eliminates .
mismatch problems by autcmatically con-

trolling output impedance. This microcircuit also
makes the cartridge ‘mmmune from the effects

of cable cajacitance. so the 2(02-e may be used
with all types of tone armis — 2ven those lacking
low-capacitance cab'es.

Critical acclaim/popular acceptance. Few
contemporary high-fidelity procucts have received
such unanimous critical acclaim.. And no other
stereo phono cartridge Fas been so successful in
satisfying the critical demands of today's
sophisticated, dedicated music lovers.

But don't take our wond about way 2002-2
owners enjoy music more than you do: the proof
is waiting at your Micro-Acoustics dealer. Or
contact us ‘or more information.

Hear the difference. Tc help you evaluate and
compare cartridge tracking and transient
abilities, we've developed a Janigue demonstra-
tion/test record whick: is itself enjoying wide-
spread crit:cal use and zccleim. (For a postpaid

Ty ® cooy. send $3.95 to the factony.)
Il‘ a Micro-Acoust.cs Comp.. 8 Westchester
Plaza. Elmsford NY 10523. In Canada.
Mlcro-ﬁcoustlcs H. Roy Gray Ltd., Markham. Ont. _ D\

“Because good tracking isnt enough pes

-
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The B&W

DM 6

linear phase
dynamic
loudspeaker

is new,

English,
strange-looking
(for a good reason),
controllable,
indestructible,
powerful,
“outstandingly
good,” “clean,”
"natural,”
“smooth,” “silky,”
has an excellent
pedigree,

and requires at
least six pages
to explain fully.
We'd like to send
you copies of those
pages. Write,
please.

B&W

Loudspeakers

c/o Anglo-American Audio Co., Inc.
P O. Box 653
Buffalo, N.Y. 14240 U.S.A.
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All of a sudden, it did. The last
portable recorder | had used was a
bravely pioneer reel-to-reel battery
model that could barely keep itself
turning at 3% ips (at 7%2 it just went
slower and slower), which weighed, if
not a ton, too much for carrying in one
hand. It died, more or less. Served its
time, and well So one day last summer
| took to staring at that useless JVC
dummy, and on an impulse grabbed
the phone and called the Company. Of
course! JVC has several portable two-
channel battery recorders, tape decks,
rather. And for cassettes! Now that
would be something. A coreless d.c.
motor and featherweight parts to turn,
effortlessly, for a really extended
recording time — no more husbanding
of sick and tiring batteries, no more
painful slow downs (speed-ups in
playback), and a lot less bulk to carry
around on the hip. AND those phones
for the head, with the mikes built
inside! You could listen to the sound
coming in, and record it too. And play
it back right on the spot with the flip of
a switch. All in all, this promised to be
a new day for easy field recording of
the sort | find so enjoyable.

It pays to stick with one manufac-
turer. The JVC dummy and phones fit-
ted the Model KD-2) recorder like
hand in glove, the hookup done in so
many seconds. One thickish cable with
three phone plugs, two for mikes and
one for the phones, everything neatly
labeled and handy to the hands. In no
time | had the recorder slung over one
shoulder and the phones on my own
head and | was off for the great
outdoors —but wait. That dummy.

Dummy Paraphernalia

The first priority, and only fair, was a
name for him. And after that, a
moustache, red lips, leering eyes and
Ispy’s rakish hat with the visor. He, too,
was a sight to see! Since he was
Japanese, | decided to call him Ito.
Thus dressed up, Ito was a worthy suc-
cessor to Ispy.

Now about that hearing-in-front. As
those who have tried know, binaural
recording is startlingly realistic in all
except one aspect. Recordings that ob-
viously should be right there in front of
you, since that is where the sound
came from, inexplicably jump back to
the rear, or somewhere over the top of
your head. | had put Ispy, for instance,
on a dining room table with four peo-
ple on its four sides, talking. Yet in the
playback of the recording, those peo-
ple were all clumped on one half of the
table, the half behind you. Nobody up
front. That's the problem, and im-
mense amounts of learned investiga-
tion still have not entirely resolved the
why of it.

Generally speaking, though, it is not
hard to explain. Your senses, in this
curious recording, are confronted with
something totally new and not envi-
sioned by the good Lord who gave us
ears. The space your ears are hearing
simply will not relate to the space you
are In—the place that you see, and
feel, and smell, the location where you
KNOW YOU ARE. You are getting con-
tradictory signals —and the result is a
floundering. Your ears have lost their
sync with reality —and they gently go
berserk

Binaural hearing in the flesh is one
of those sensory miracles, incredibly
subtle and highly subjective; very
heavily dependent not only on the
other senses, notably the eyes, but very
much on that astonishing computer
and instant-recall memory bank in the
brain which can flash recognition and
compensation factors of enormous
complexity within microseconds to
help relate the factual signals from
ears and eyes. How else do you sup-
pose we keep ourselves sonically
oriented in a complex world? We do!
Via the millions of instant clues we are
able to keep the outside world from
whirling dizzily around us each time
we turn our heads. Our computer says
no—that sound is NOT moving, it is
ourselves. And we take this miracle for
granted a million times a day.

So, significantly, if you record via
JVC’s mike/phones on your own head,
you will find that in playback you have
lost this very ability. No clues. Turn
yourself ever so slightly and the earth
turns. Sounds jump. Jet planes, cruis-
ing normally across the sonic field,
suddenly jump forward hundreds of
miles. Weird sensation! You only mov-
ed your head an inch orso.

So | went forth without Ito, phones
on my own head, and proceeded to
outwit my own senses. Here’s what you
do, and you can try it if you wish. You
lay out a course, in right angles. You
walk with the recorder going, keeping
your head very stiff, looking straight.
And you talk yourself strict directional
cues. (You can do that. The headphone
mikes pick up your own voice to
perfection, right in your head.) Now |
am walking south, out the side door
(clunk, it closes) and to the edge of the
lawn. Now | turn 90 degrees right,
Rrrrrt (that being a clue for sync), and
I'm walking west, looking over the
wall. Rrrrt, turned north, walking down
the driveway. . ..

You make any additional noise clues
you can, like doors, windows, turning
on faucets (and even flushing the
toilet—how realistic in playback!),
tapping on kitchen pots, any old noise
that is availabe to help provide sync
clues. You get the idea?
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piece of audio
equipment
you'll ever own.

Yours to examine FREE for 15 days.

25 FACT-FILLED CHAPTERS
ARRANGED IN “EASY-TO-FIND~”
QUESTION AND ANSWER FORM

« Basic Principles of Sounc

« Acoustics, Studio techniques, and
Equipment

» Constant-Speed Devices, Motors, and
Genzrators

* Microphenes

» Attenuators

» Equalizers

« Wave Filters

« Transformers and Coils

« Sound Mixers

« VU and Volume Indicatar Meters

= Vacuum Tubes, Transistors, and Diodes

« Audio Amplifiers

« Disc Recording

« Cutting Heads

* Recording and Reproducing Styli

* Pickups

« Magnetic Recording

= Optical Film Recording

« Motion Picture Projection Equipment

« Loudspeakers, Enciosures, Headphones,
and Hearing Aids

« Power Supplies

« Test Equipment

« Audio-Frequency Measurements

« |nstallation Techniques

« General Information, Charts and Tables
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Be our guest. Examine the AUDIO
CYCLOPEDIA free for 15 days. You'll find
out why it is considered the most compre-
hensive and authoritative book ever written
on the subject. And you'll get a FREE $3.50
bonus book to keep no matter what!

The AUDIO CYCLOPEDIA is literally a one-
book audio library. It has long been con-
sidered “the bible” by amateur stereo buffs
as well as professional technicians. That's
why you'll find it in constant use not only in
home workshops and at stereo centers, but
also in recording studios, broadcast booths
and concert halls.

This giant reference book is over 3" thick,

and packed with 1,757 illusirated pages. it
features 3,645 questions and answers and
a 50 page “instant-find" index for subject
identification. It is truly the big ore in audio
electronics and it puts ail the information
you'll ever need right at your fingertips,
chapter by chapter.

Send for the AUDIO CYCZLOPEDIA today.

If you don't agree that its the most impor-
tant piece of audio equipment yod own,
just return it within 15 days. You won't owe
a cent. And no matter what you decide,
you'll get a free $3.50 copy of The ABC's of
Tape Recording to keep just ‘or mailing

the coupon.

FREE-BOOK
FREE-TRIAL COUPON

Save postage & handling costs. Full
payment enclosed (plus tax where
applicable). 15-day return privilege
still applies.

Yes, please rush me the AUDIO CYCLOPEDIA
(#21455) for my free trial. 1 understand if not
completely satisfied. | may return it within 15 days,
and owe nothing. Otherwise, it's mine to keep for
only $34 .00 plus postage and hardling and local
taxes {where applicable).

And, whatever | decide, a copy of “The ABC’s of
Tape Recording” (valued at $3.50) is mine tree!

Name

Address
City
State Zip

Mail to Audel CT358

4300 W. 62nd Street
Indianapolis, Indiana 46206
® A Division of Howard W. Sams & Co., Inc.
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Sonic Recall

Then you go back and play the
recording through your phones (flip of
a switch), while retracing precisely
every move you made in the first
place. Just do it all over again, only
this time let the recording provide the
sound. Uncanny. The toilet flushes
itself, the doors close, all precisely as
before —assuming, of course, that you
have equalized the levels. (Very low
volume, it turns out. We tend, again, to
jack up playback volume, another ef-

fect of sensory disorientation.) Every-
thing is the same, except for the re-
corded sound. A most curious double
entendre, a time warp positively Ein-
steinian. But maybe you haven’t no-
ticed the best of it.

Provided you stay in sync, and
especially with your head, all the
sounds take on their normal direc-
tionality, in front, behind, sidewise,
anywise. It works. You have restored
the necessary cues from other areas
and from the brain—YOU ARE THERE

Interms of craftsmanship, in terms of
style, Lerico turntables are beautiful.
Lenco gives you a choice of belt or
direct drive, manual or fully auto-
matic operation. And all four models
come with: base and dust cover
precision ball bearing tone arm,
shock atsorbing viscously-damped
tone arm ift, and anti-skating device.

LencoTurntables
from Switzerland.

Precision made. Affordable.
(Good looking, too.

Look for Lenco turntables. Prices
from $129.95 to $299.95. So even if
you don't have a Swiss bank
account, you can still afford them.
See your Lenco dealer today or write.

=i & e

Model L-133

Modet L—ZS(‘Q\ Model L-830DD

Availabia from

Neosoric Corporation of America, 180 Miller Place, Hicksville, New York 11801.

Enter No. 33 on Reader Service Card

(if in delayed time) and the ears are
satisfied, reorientated, and again ac-
curate. Really a memorable effect and
you can play your own endless varia-
tions on the theme.

Two items delighted me in this par-
ticular experiment. First was that
bulldozer. 1t was digging somewhere
off to the Southwest, caddycorner to
my compass orientations, maybe a half
mile distant. In the flesh, of course, its
steady roaring remained exactly in
situ, on the spot, no matter which way 1
happened to be facing. Now what
would happen in the playback of the
recording, when | suddenly turned
from, say, west to north?

In normal playback, ie. not in my
special sync, the dozer would suddenly
jump through the air some 90 degrees.
In binaural playback, you are always
yourself stationary. The rest of the
world moves around you. Well, |
turned rrrrrt, from west to north as the
playback went into my ears via JVC
recorder and headphones, and by
golly, the dozer stayed put! There it
was, still in the southwest. A jet plane
happened along, too, flying across the
southern horizon. | turned, rrrrt. It
stayed put. No jump.

Catbird Cacophony

Then there was that catbird. A
gentle complaining squaaaawk, his
alarm call, and there he was on a
branch of a lilac only about 10 feet
from me in front. That is, during the
initial recording. His nest was nearby.
Well, I played him back again some 24
hours later. | stared right at the same
lilac limb, he squawked again precisely
from the same spot—and just at that
very moment the same bird reap-
peared, on the same limb. But this time
he was silent. Just sat there a moment
and allowed my recording to be his
voice. It was. | heard him straight in
front of me, just as | saw him.

Then suddenly, | noticed the
bulldozer, still dozing away out
there—but no. | took off the phones;
no dozer! Put them on, there it was.
Uncanny. For a moment | wasn’t sure
which sound was reality.

What happens when you just play
your test recording, in the house,
sitting in your usual listening chair? It’s
all gone. The sound is fine but the
world whirls around you in 90-degree
jumps. The whole illusion (is it
illusion?) is vanished. Loss of sync.

That JVC recorder, the KD-2J, is a lot
more than a mere binaural accessory
so, as part of a different cycle, I’ll get
back to its abilities in more detail in a
later effort. Meanwhile, have fun in
your own time. warp.
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SAE has long been involved in the field of
tone equalization. From our pioneering
efforts in variable turn over tone controls to
our more recent advancements in graphic
equalizers, we have continually searched for
and developed more flexible and responsive
tone networks. From these efforts comes

a new powerful tool in tone equalization —
the Parametric Equalizer. Now you have
the power of precise control.

Our 2800 Dual Four-Band and 1800 Dual
Two-Band Parametrics offer you controls
that not only cut and boost, but also vary the
bandwidth and tune the center frequency

of any segment of the audio range.
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With this unique flexibility, any problem
can be overcome precisely, and any effect
created precisely.

With either of these equalizers, you have the
power to correct any listening environment
or overcome any listening problems that
you are faced with. Whether you need a
third octave notch filter, tailored bandwidth
to resurrect a vocalist, or a tailored cut to
bury an overbearing bass, the control
flexibility of Parametric Equalizers can fill
these needs and many more. And of course,
as with all SAE products, they offer the
highest in sonic performance and quality

of construction.

Enter No. 45 on Reader Service Card
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Accuphase
Disc-Equalizer

The Model C-220 has a built-in head
amplifier using a Class A, symmetrical
push-pull circuit with a ring emitter
transistor, and accepts inputs from any
brand moving-coil cartridge. The
stated frequency response is 20 to
20,000 Hz +0.2 dB, with a THD of 0.01
per cent at the rated ouptut level, 20 to
20,000 Hz, and a S/N ratio of 85 dB
against an input of 2 mV. Price:
$900.00.

Enter No. 70 on Reader Service Card

MXR Dynamic Processor

The MXR Dynamic Processor in-
corporates a wide-band linear ex-
pander and an impulse suppression cir-
cuit. The expander section provides a

continuously variable expansion ratio
from 1 to 1.5, and up to 20 dB of
dynamic range enhancement. The im-
pulse suppression circuit is used for
the removal of pops and clicks from
scratched or damaged records. Price:
$199.95.
Enter No. 71 on Reader Service Card

TEAC
Cassette Deck
The Model A-640 front-load cassette
deck has twe motors, a phase-locked-
loop, servo-controlled motor for cap-
stan, and a mechanical governed d.c.
motor for the reel. The stated specifi-
cations are wow and flutter of 0.06 per
cent, with a frequency response of 30
to 16,000 Hz with CrO, and FeCr tapes,
and a signal-to-noise ratio of 67 dB at 5
kHz with Dolby. Price: $500.00.

Enter No. 72 on Reader Service Card

Power Research
Speaker System

The System |[II-C is a fourway
speaker system with a 12-in. sub-
woofer, four six-in. woofers, eight
three-in. midranges, and four pie-
zoelectric tweeters. Stated frequency
response is 26 Hz to 22 kHz +4 dB,
with crossover frequencies at 65, 400,
and 8000 Hz. Price: $840.00.

Enter No. 73 on Reader Service Card

Sound Concepts
Time Delay System

The Model SD-550 time delay
system has continuously variable de-
lay controls with a range of 5 to 100
mS to allow tuning for optimum room
ambience, and a continuously variable
reverberation control of 0 to 90 per
cent to allow only the amount of
reverberation desired without affec-
ting the tonal balance. The high fre-
quency rolloff control can flatten the
response at various delay settings to
match the performance hall. CCD IC
analog shift registers are used for the
delay function, with a 2:1 decibel com-
pander surrounding them to provide a
S/N of 90 dBA. There is an operating
switch for the selection of mono,
stereo, or quadraphonic sources. Price:
$675.00.

Enter No. 74 on Reader Service Card

Analogue Engineering
Preamplifier

The Analogue 520 is a modular
stereo preamp with a specified fre-
quency response of 20 Hz to 25 kHz
+0, 0.5 dB; an unweighted S/N ratio
of 80 dB; a THD of 0.005 per cent @
2.5 V output; IM and transient distor-
tion of 0.005 per cent. The unit has two
tape monitor circuits, a loudness com-
pensation circuit, and a hi-cut filter of
non-ringing design. Price: $590.00.

Enter No. 75 on Reader Service Card

Hafler Preamplifier

The Model DH-101 is a stereo
preamplifier and control unit in an all
push-pull design with a claimed distor-
tion of 0.001 per cent in the tone con-
trol section, and 0.0006 per cent @ 1

kHz and three volts out in the phono
preamp section. The frequency re-
sponse in the phono preamp section
conforms to the September 1976 re-
vised RIAA specification from 2 Hz to
20 kHz +0.5dB and in the control sec-
tion 20 Hz to 20 kHz +0, 025 dB.
Price: $299.95, $199.95 kit.
Enter No. 76 on Reader Service Card

dbx Dynamic Range Expander

The 3BX three-band program ex-
pander splits the audio frequency into
three separate frequency bands, and
each band is then expanded linearly in
decibels according to the energy con-
tent within that band. Thirty front
panel LEDs give a continuous display
of the upward and downward expan-
sion occurring in a band. The unit also
reduces record surface noise, tape hiss,
and broadcast background noise. The
unit measuring 18 in. x 4 in. x 10 in_,
weighs 9 Ibs. Price: $650.00.

Enter No. 77 on Reader Service Card
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Not many tonearms can pass
this simple but very revealing test.

Pivot bearing friction is cne of the most imporiant
elements of tonzamm desigr. It is the major scurce ¢’
resistance encourtered oy “he stylus as it tracss the
record groove. And it di-=ct y affects the way your
records sound and how long they last.

While most tests of torearm perforr—ancs raquire
sophisticated labcratory equipment. a remarkably
precise test of beering frict on can be made with only a
%" square of paper, sucas the corner of a collar Jill.

That piece of peper, placzd on the neac of a zarefully
belanced free-floating tcnearm, will cause the tonearm
to lower—or it won't. It d2pands on whether tae bearing
friction of the tonearm p ¥otis significantly iowear than
the 25-milligram weight of the paper.

A good place to make tris t2st is at vour nign fid=2fity
dealer. You can trs it on any turntable vou may te
ccnsidering. W= believe vou'l be surprisec how
few—even very high-priceC anes—can pass :hs
simple test.

We encourage this test w thconfide1ce, since even
our lowest-priced model, th2 1237, has vetical searing
friction well below the tes: condition.

While making th's tes: you might examine torearms
in other ways. For example, a-e they siraight (good) or
curved (not so goad)? Curving the tonearr adcs more
mass and makes the arm pione to lateral imtalance.

Qgﬁéd Audio, 120 So. Columrbus Ave., Mt. Vernon, NY 10553

Also, note kow smonthly you can balance the arm,
the sense of precision you get as you set tracking forcs
and arti-skating and t1e avera | sense of quality in the
materials and finisn.

Then you'l <now why Dual wants you to know more
about foneaims And why others may not.

For the lise of your records

Enter No. 17 on Reader Service Card
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Eight-Track Update
Dear Sir:

I would like to comment about the
8-track format, which is generally
regarded as a lowly medium best left
to the owners of inexpensive non- com-
ponent systems. However, it is my ex-
perience that 8-track is more desire-
able than cassette for some appli-
cations. Moreover, since the 8-track
tape speed is twice as fast as the
cassette, there is no reason why it
should not be superior to the cassette.
It also has the advantage of never end-
ing, which | find particularly desirable
in a car where constant fiddling to turn
the cassette over is a nuisance, and
also dangerous if one is driving.

Two disadvantages of the 8-track
are the constant slipping of the tape
over itself and the fact that, to a large
extent, the shell determines the qual-
ity, as with the cassette. The solution
to these problems is better coatings on
the tape and a better design of the
mechanical holding devices. | have
heard complaints of tape jamming and
wearing out, but | have played Mem-
orex 90-minute 8-track tapes hundreds
of times with no problems. Besides, by
the time the tape is worn out, | am
tired of the music anyway.

Here’s a new idea . . . combine the 8-
track and Elcaset formats. Use the end-
less loop of the 8-track, but pull the
tape out of the front like the Elcaset.
This way wow and flutter would be
drastically reduced, and the frequency
response and dynamic range would be
comparable to the open reel Call it
Elremenloop for “Large remote end-
less loop.”

I have not purchased pre-recorded 8-
track tapes fcr years; | can make better
quality recordings with none of the
long silent gzps between songs. When
will the manufacturers of 8-track tapes
improve the quality with the same

diligence they have put into the
cassette?
GlenR. Neal
Sayre, Okla.
Mises Mice
Dear Sir:

During late 1974 and early 1975 |
had a subscription to Audio and thus
had the opportunity to read your

ecstatic Equipment Profile of the
Elekt-O-Fonie FU-100 Octaphonic
Receiver (April 1975, pg. 54). Since you
reported that it was a direct lineal
descendent of the fabulous Ultima-
One receiver, | was immediately
“sold” and decided without delay to
junk my hand-wound phono and morn-
ing glory horn and get the FU-100.

For some time | tried to get one
directly from abroad but, after much
red tape, was denied an export license.
But | would not give up. Through my
clandestine connections with the Cen-
trifugal !gnorance Agency | arranged

to have the labs of the manufacturer in
Bucharest plumbed. In a short time my
efforts were well rewarded with a fuil
set of plans for the FU-100 that were
fished out of a Bucharest septic tank.
They were immediately strapped under
the wing of a vampire —there is no ex-
port quota on vampires—that was
being shipped to this country. Thus,
the plans came to my hands undam-
aged, if perhaps a little soggy. | im-
mediately built my FU-100 and was ut-
terly delighted with it. And my delight
with Audio for bringing the FU-100 to
my attention was boundless, at least
for a time!
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But that very fall | became disen-
chanted both with the FU-100 and also
with Audio, and all my trouble was
Audio’s fault. It is your fault because
you could, and should, have avoided it
by having at least one rat pup as a
member of every listening panel for
the Equipment Profiles.

You engineers must certainly know
that mother rats for a short time after
the birth of their sightless pups emit a
40-kHz (+0.5 hz) signal so that the
pups can home in for feeding pur-
poses. So if Audio had rat pups on its
listener panels you could find out
whether the equipment it was testing
had any spurious emissions in this
band.

Well, the fall rodent-bearing season
arrived in our 150-year-old house. It is
a season we ordinarily enjoy because it
is cute to watch the rat pups going
back home for food. But that fall, the
fall of FU-100, all was different. There
was a constant, three abreast, stream
of rat pups continually parading across
our living room floor in the direction
of the FU-100. And the really wreaked
havoc on it. Within a couple of days all
its 116 knobs, including the eight aux-
iliary useless ones, had been chewed
away. The pups even chewed up the
On/Off switch.

As a world authority on socio-
acoustics, | wondered why these cute
little critters were homing in on the
FU-100 instead of on their mothers. Of
course, | had an hypothesis. So | went
up to my socioacoustics lab and
brought home some test equipment.
And, of course, | was right. The FU-100
was emitting a frequency, even when it
was turned off, of 40,000127 Hz. And
it was emitting this frequency at a level
of +37.2dB re1.0 macrowatt.

No wonder the cute little rat pups
were homing in on the FU-100 rather
than on their mothers. The signal
strength from the FU-100 was 2793 db
(£0.37 dB) stronger than the rms value
of the mother’s signals.

However, | was getting a little tired
of the procession of little rat pups and,
since the FU-100's On/Off switch had
been chewed away, | decided to dis-
connect the unit from the house cur-
rent. But still it continued to draw the
pups towards it. At first | thought that
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When LUX Audio products were introduced to
the U.S. in late 1975, we had already played a
leading role in Japan electronics for more than five
decades. And our audio components had enjoyed
an enthusiastic following in Asia and Europe for
many years.

Thus, unlike the typical “new” brand, LUX had
available a wide array of integrated and power
amplifiers, preamplifiers and tuners. Eighteen
models in all. Our problem was deciding which
to introduce first.

We chose our top of the line power amplifier,
the M-6000. Its enthusiastic reception encouraged
us to follow with our other state-of-the-art products,
such as the L-100 integrated amplifier and the
C-1000 preamplifier.

These superb components combined
performance, styling and precision in a manner
new to the U.S. audiophile. They prompted one

audio publication to state: “Almost overnight, the
name ‘LUX Audio’ has earned itself a place of

Luxman T-88V AM/FM stereo tuner. Our least expensive tuner,
yet includes FET front end with four-section tuning capacitor.
Linear-phase ceramic filters in IF section. Features include

FM interstation-noise muting, variable output level control and
oscilioscope jacks for viewing multipath distortion, etc. Usable
FM sensitivity; 2 microvolts (11.2 dBf) IHF and 2.8 microvolts
(14 1 dBf) for 50 dB quieting. Stereo separation: 43 dB at

1,000 Hz. $345.00

N

We're rather well-known for our
expensive amplifiers and tuners.

Now we'd like to be known for our
less expensive ones.

%

respect in the hi-fi marketplace.”

That was fine. Not so fine, however, was our
resulting reputation for being very expensive. Thus,
many audiophiles were deprived of enjoying LUX
quality and performance simply because they were
unaware of our less expensive products.

We're now rectifying that. The units shown below
are representative of our more moderately priced
components. The differences between them and
our top models are more a matter of power or
flexibility than any variation in quality. You'll see that
even our lowest priced units have specifications
any manufacturer of fine components would be
proud of.

So, if some of the engineering “indulgences” of
our top units aren't really necessary to you, you can
still enjoy the sonic excellence that distinguishes
LUX components ... because now you know about
our moderate-priced components. Your LUX
Audio dealer will be happy to spend as much time
as you need helping you to appreciate them.
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Luxman L-80V integrated stereo amplifier. 50 watts minimum
continuous power per channel, with total harmonic distortion no
more than 0.08 per cent, both channels driven simultaneously
into 8 chms, 20 to 20,000 Hz. Frequency response, 10-50,000
Hz, within 1 dB. Phono S/N better than 77 dB (re. 10 mV input).
Bass and treble controls each have 3 turnover frequencies; high

and low filters each have 2 cut-off frequencies. $475. (Luxman
L-85V, similar except 80 watts per channel, $765.)

_/

LUX Audio of America, L.td.

200 Aerial Way, Syosset, New York 11791 . in Canada: White Electronics Development Corp., Ontario




the rats had just been imprinted to it
but as a socioacoustician, | immedi-
atley rejected that thought and con-
cluded that tke FU-100 must be able to
emit the supersonic frequency all by
itself. So | just threw the FU-100 out
the window and my hypothesis was im-
mediately verified. The cute little rat
pups had not been imprinted to the
knobs of the receiver at all for they
followed it outside—just as their
ancestors had followed the Pied Piper.
So they deinfested the house and were
swarming all around outside. It wasn’t
long before the FU-100 was all gone,

vacuum tube after vacuum tube, ca-
pacitor after capacitor, and wire after
wire.

While | was cleaning up and
vacuuming the living room after the
Ultima te affaire, | got more and more
angry with Audio for the biased sam-
ple of subjects it includes on its
listener panels for the Equipment Pro-
files. So I let my subscription lapse.

However, time brings wisdom and |
started to miss Audio. Thus, early this
year | entered a new subscription. Only
now am | discovering what | missed
during the lapse.

~ Unbelievably
believable sound.

Combine our $175 Goliath Il sub-woofer with
your choice of tiny satellites for a great
speaker system at only $300 to $600 retail.
Hook up Goliath Il with any pair of the new small super-speakers
by AES, Braun, Rogers, Visonik and others. Now you have a

giant system sound with unbelievable presence, imaging and
detail together with effortless, room filling deep bass.

And, equally unbelievable, you can even hide Goliath Il. Because
superb bass actually seems to be coming from the satellites.
Goliath Il comes complete with special 12" high-capacity driver
and built-in matrixing crossover. Selectable at 150, 125, 100, 75
or 50 Hz. for fine-tuning to room and placement. Easy hookup
to source with outputs to satellites.

A-B this combination against the biggest and best. Become a
believer wherever Goliath Il is sold.

N MILLER & KREISEL SOUND CORPORATION

8719 Wilshire Boulevard. Beverly Hills. Califorria 90211 USA + 213 652-8318
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In reading recent Dear Editor letters,
| gather that in the April, 1977, issue of
Audio there was an Equipment Profile
on a new, probably n-th generation
state-of-the-art, descendant of the
fabulous Ultima One, the Lirpa | unit.
Since Professor Lirpa was the Equip-
ment Profiler for the FU-100, it seems
quite reasonable that he too might
have liberated a copy of the specs for
it from the Bucharest septic tank. It is
possible, then, that the new Lirpa |
design reflects design principles
pirated from the original design? Of
course, | do hope that Professor Lirpa
has recognized the spurious 40,000.127
Hz emission that was inherent in the
prototype, and that he has inserted a
100-dB-per-dodecoctave filter to
eliminate it.

I might mention that | do truly fear
you may be getting yourselves into a
bundle of trouble by not having new-
born rat pups on your listeners’ panels.
Haven't you heard about the Presiden-
tial Commissions on Fair Employment
Practices? Are you sure you can be “in
compliance” without having at least
one token rat pup on your panels?

Dr. Mises
Geehrter Professor der Socioakoustik
Outterberry College, Vt

(Editor’s Note: | am sorry not to have
answered your letter more quickly but
we have been quite busy getting the
437 volumes of Prof. Lirpa’s diary
prepared for the printer. They make
fascinating reading, as they detail the
good professor’s painstaking crossing
of rat strains to produce the ultimate
highbred pup Herr Doktor Lirpa nam-
ed this hybrid the Ultima One and
when he found out about the mother’s
homing frequency, he decided to build
a signal source so that all those cute
little rat pups wouldn’t stray. Thus, the
Lirpa | receiver was born. The device
was later used to keep the rat pups
from being stolen, since the new hybrid
was much in demand and the Professor
did not wish to sell them. Today we
have to thank Herr Doktor Lirpa for
cleverly disguising his homing beacon
as a receiver and ushering in a new era
in hi-fi reproduction

FDA Bans Lirpa
Dear Sir:

In respect to all the rave reviews of
the Lirpa | receiver, | would like to sub-
mit to the readers a few noteworthy in-
cidents during my confrontation with
it.

| received my Lirpa (Model No.
769215) as a consolation for buying a
damaged bale of hay (for you city peo-
ple, hay = cow food) at my local feed
and seed store. The proprietor men-
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“Never 1 1§ a long, long time,
Celeste” -
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“I'd always thought a manual turntable performed better. So, for the sake
of performance I told myself that I'd never want to play more than one record
at atime anyway.

But neveris along long time.

So, when I heard that B-1-C turntables perform as well as the finest
manuals but can change records too, I decided to find out for myself.

I compared the published specifications. On paper the B-1-C looked
impressive.

At home it’s been a revelation.

With the B:1-C program system I can play as many as six records when
I'm relaxing. Or play one record six times for background at a party. And at the
end of the program, my B-1-C turns itself off automatically.

The program panel actually gives me 28 possible record playing
combinations. I love that..
even though the deasmns
can sometimes be agonizing.

B-I-Ctaught me a
lesson, Celeste.

I'llneversay never

i SGE [ e

“BEE-EYE-CEE” TURNTABLES SELL FROM ABOUT $85 TO ABOUT $289. FOR DETAILS AND SPECS GET
OUR “5 TURNTABLES” FOLDER FROM YOUR DEALER OR WRITE US. B:1-C, WESTBURY, LI, NY 11590.
©1977 BRITISH INDUSTRIES CO. ADIVISION OF AVNET INC.

Enter No. 11 on Reader Service Card
(For earliest response write direct)
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tioned that [ might be surprised with
the performance of the Lirpa as | load-
ed it and the hay into the back of my
“Rolls.” 1 didn’t take him seriously as I,
a true sound cono-sewer, have heard
many superlatives used to describe
new-fangled equipment.

It was only when | reached my des-
tination that | realized how perceptive
the dealer was because the Lirpa had
apparently ezten the bale of hay! Not
to be discouraged | immediately at-
tempted to connect the Lirpa to my
other equipment to see if it would in-

terface, as they say in our exclusive
circles. As my other equipment was in
compliance with the current Food &
Drug Administration standards, it uses
standard baling wire and phoney
plugs. But the Lirpa was a horse-of-a-
different color, that is to say the
sockets looked like the back end of a
horse. | overcame this obstacle by
fashioning some adapters that | will
market under the name of “Fully ar-
ticulated, hydro-stator, non-reson-
ating, spring-loaded, alligator, strip-
the-wire and wrap-it kit.”

A
£100
wine
from a

Great wine like a Chatenu
Lafite-Rotaschild requises
more than ¢ paper cup tobe
fully enjoyed.

Arnd an expensive sterco
system cat be appreciased
fully witkout the additson
of one, small componeat.

The Submwoofer, bv RH
LAES.

If you've spznt say, 81000
to 82000 for vour system
and vou haven’t yet invested
in The Sat:woofer, yowre
missing a .ot of what you
paid for ia -he first place.

clarity of sound that only
a live performance can

D/
ba. uAC CONTROME

XRED wing  pRODUCE OF FRANCE &
KTON & GUESTIR - SORDY o
IINTEAD & BSTATE WINES €O

NEW yORK. N Y

-
o acowm 1Y F -

The Live Performer.

mutch.

You've got to hear it for
vourself. Soon.

Write us. We'll send the

The Subwoofer gives you
bass like vou've never md
it befo-c. Whatever the
music The SubwooZer
works wirh your speakers.
to devzlp a depth and

The Subwoofer, by

name and address of the
RH LABS dealer ncarest

you.

RH LABS.

N
(N [[WANSIS

Enter No. 42 on Reader Service Card

This being done, | proceeded to
make arrangements for the tests (sub-
jective and scientific). For this critical
part | chose a tenth generation, gamed,
8-track tape copy of Gene Autry and
the squealing pigs and mooing cows
from 1930 Over-the-Hill Records.” For
live orchestration, | received on/and
from a local farm squealing pigs and
mooing cows. Thus, | was able to A-B
between live and reproduced. | failed
to negotiate a deal with the musical
unions for Mr. Autry and guitar. (There
was some prejudice involved here as
they indicated that | should stick the
Lirpa in my ear. But being an un-
compromising sound cono-sewer, |
concluded that I would compromise
and test without Mr. Autry.)

One minor malfunction | noticed
was that the gain control of the Lirpa
was slightly over frictioned for a
smooth feel. | found that a 24-inch
pipe wrench and a three-foot length of
cheater pipe would overcome this
problem efficiently. | now offer this as
a modification kit.

Consequently, when sound emerged
from the speakers, my first impression
was unbelievable, straight wire with
gain, an accurate reproduction of
squealing pigs at 150 dB SPL

But after the initial excitement, |
found that the Lirpa was somehow
modulating a real pig of an orchestra
via some feedback networks through
spark-gap transmission. As you may
have guessed, the pigs and cows
stampeded from the area. That ended
the B mode of the test, but | still had A
to work with.

I only wish | could conclude the
report with the news that a zenith of
sound reproduction equipment had
been obtained, but after considerable
effort putting the Lirpa into operation,
I immediately stampeded from the
area never to return.

| must warn the readers that these
reactions were reported to FDA which,
after exhaustive tests and examina-
tions of the Lirpa’s strange power over
animals (mice in particular), has con-
cluded that the Lirpa is a major cause
of the common headache.

It is expected that President Carter
will make an important announcement
over the major networks concerning
the damage the Lirpa has done to
society, ecology, and the peanut crop.
There is speculation, by the news
media, that at this time the President
may declare martial law and order that
anyone in the vicinity of a Lirpa be
shot on sight. Well, patriotic Ameri-
cans and music lovers, those are the
facts.

Remember that your future is in the
hands of people of the type who design
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CASSETTE... Our new SCT-15 deck sets new standards for stereo cassette recording at

Fags FORWARD

—

The new TR-802 gives you total record/play convenience plus Dolby
sound — and the Dolby’s switchable so you can still make standard tapes
for your car’s player. Large VU mete-s, Glide-Path™ level controls, and a
precise minutes-and-seconds timer for recording ease. Pushbutton
pause, program-repeat, continuous-play, and Auto-Stop after each
program (record only). Check out the TR-802 at your nearby Radio Shack
— 8-track never sounded so good! 179.95.

Prices may vary at individual stores and dealers |

Come in for your copy
and see what's really
new in electronics. 164

2000 exclusive items.

a moderate price. Integrated-circuit Dolby reduces tape hiss, preserves
treble response, and extends dynamic range. Separate bias and EQ
selectors for use with the latest tape formuias, including CrO..
Convenient front-load design with large VU meters, digital tape counter,
and dual mike inputs. Six function controls. 199.95.

—FREALISTIC.

OR 8-TRACK
DECK
EACH WITH

DOLBY!

FREE! New 78 Cafalog SOLD ONLY WHERE YOU SEE THIS SIGN:

pages — 100 in full color. A TANDY COMPANY » FT. WORTH, TX 76102 » 6000 LOCATIONS IN 9 COUNTRIES
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and test Lirpas. After all, their motto is

“Chink bonk biak ringworm fit,”” which

means ‘‘cheap American labor and
Arabic oil.”

Doug Johnson

Highlands, Tex.

Record Degeneration
Dear Sir:

Normally an open-reel tape buyer, |
was forced to purchase the movie
soundtrack from “Star Wars” in the
record-album format. | must say that |

was shocked and disheartened to dis-
cover the depths to which general
record quality has descended.

The material from which this set of
records was made is so bad that con-
stant “snap, crackle, and pop” ruins
the listening pleasure. No amount of or
kind of record cleaning helps—the
overall defect is, apparently, the in-
herently inferior vinyl employed by
Twentieth Century Records. Add this
to the ever-present hiss from the mas-
ter tape and you have an extremely
disappointing purchase.

What neither the hi-fi slicks
nor the “undergrounds”

Consider the

®
dilemma of the serious WIll tell you.

audio enthusiast looking for
sophisticated guidance and tough,
no-nonsense equipment reviews.

The big, commercial hi-fi maga-
zines can’t afford to offend their
advertisers. Most of their reviewers
are ultraconservative company men
who never met an amplifier they didn’t
like. And, in the rare case where a
bright and outspoken technologist is
doing the testing, the editor watches him
like a hawk perched on a blue pencil.

The so-called underground audio-
phile reviews are somewhat more
helpful, since they at least report
truthfully what they heard from where
they were sitting. Unfortunately, most
of them are untutored in physics,
mathematics and electrical enginecering,
so that they’re unable to deflate tech-
nical mumbo jumbo or to distinguish
defective design from defective opera-
tion. (One of them recently reported
a 16,000 Hz peak in a power amplifier!)
Furthermore, even though they don’t
accept manufacturers’ advertising,
they all run dealer advertising—lots
of it. And some of those dealers aren’t
exactly shrinking violets.

Only when The Audio Critic
appeared on the scene early in 1977
did a satisfactory alternative become
available. Six times a year, The Audio
Critic lays it right on the line, both
subjectively and objectively. It still
gives top priority to listening tests but
firmly believes in verifying its conclu-
sions in its own well-equipped labora-
tory. Its staff is equally at case
with Mozart, Pink Floyd,
spectrum analyzers
and the difference between
Butterworth and Chebyshev
filter response. And it's 100%
noncommercial, accepting

advertising neither
from manufacturers
nor from dealers. So no one can inhibit
or influence its reviews. Some of these
are already classics—the first to point
out little-known products of great
merit, and to demolish sacred cows,

pretentious hypes and downright frauds.

For example, in Volume 1, Num-
ber 4 there’s an article that explains
why virtually all phono cartridge, tone
arm and turntable reviews published
anywhere are fundamentally naive
and likely to be totally wrong in their
conclusions. The article goes on to
provide specific, numerical instructions
for improving the performance of
your present phono system by a star-
tlingly audible margin, without spending
a nickel, Tone arm and turntable
reviews by brand name are also
included, with cartridge reviews to
follow in Number 5.

But the main feature of Number
4 is the speaker survey, which tells
the truth for the first time about some
of the world’s costliest speaker systems
and also has some good news for those
with only hundreds rather than thou-
sands to spend.

One year’s subcription to The
Audio Critic (six issues) costs $28,
first-class mail only. (No Canadian
dollars, please!) For overseas airmail,
add $5. No single copices are sold for
any reason whatsoever, but the unused
portion of canceled subscriptions is
refundable on request.

We strongly suggest that you
begin your subscription with Volume
1, Number 1, in order to own a com-
plete set and be thoroughly
familiar with our approach.
O Send your $28 for the
first six issues today to

iﬁ The Audio Critic, Box 392,
I' c Bronxville, New York 10708.

It seems that this level of quality is
acceptable to the mass market, but to
the audiophile it is unbearable |
would gladly pay five times as much
for a high quality recording of this ma-
jor work. | desperately hope that the
resurgence of open-reel, pre-recorded
tape will, at least, give us a choice . ..
for this may be the salvation of high
fidelity.

Richard B. Sims
Boston, Mass.

Car Stereo Commentary
Dear Sir:

As a recent subscriber to Audio, |
was very pleased to see that your July
issue took on car stereos in a rea-
sonably comprehensive manner, par-
ticularly the test reports. The testing of
car stereos seems to have eluded the
consumer magazines, allowing, | think,
a lot of schlock onto the marketplace
where, generally, the unsuspecting
consumer is at a loss to make mean-
ingful comparisons.

Although your reports go a long way
towards remedying this situation, |
think you should consider some addi-
tional parameters in future reports.
You might call this a “road test” as it
would consist of actually installing the
units to be tested in a particular (stan-
dardized) car and then making evalua-
tions on such things as sensitivity to
vibration and road shock in the tape
transport, supression of high and low
voltage electrical noise in the tuner
section (AM and FM), operation in tem-
perature extremes, nightime illumina-
tion, etc. | suggest these additional
tests since | have been disappointed by
the moving performance of some units
as compared to their static, or bench
tested, performance. Testing car
stereos in the environment for which
they are intended should vyield in-
formation to the consumer as useful as
the frequency graphs when it comes
time for him to purchase his ultimate
boulevard stereo system.

Bob Muenchausen
Hemet, Cal.

(Editor’s Reply: Thanks for your com-
ments. It has seemed to us that there is
no longer any good excuse for putting
up with poor sound in one’s car, par-
ticularly when many audiophiles spend
more time in their cars than they do in
their listening rooms.

We have been working on some “in-
stalled” tests, but so far we can’t seem
to come up with a definitive, yet stan-
dard test. These units don’t all fit into
the same car, temperatures vary from
day to day, road surfaces from year to
year, etc. However, we've got some
ideas and will keep on the problem.
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AR DOES ITAGAIN.
INTRODUCING THE
OOLEDS

Designing a great loudspeaker
system 1s truly an engineering
challenge. Solutions don’t come
casily.

But every sooften ...

And that’s been AR’s secret; a
quarter-century of innovation
and engineering concepts which
have influenced speaker design

The dome high-range speaker.
And now, the liquid-cooled,
high-range speaker.

The problem: High-range
speakers are relatively small and
generate a lot of
heat. The entire
system’s power-
handling capacity
depends in part
on whether or not
this heat can be dissipated.

Too much heat. Pop goes
yvour system.

The AR solution: Suspend
the voice coil in an exotic
magnetic liquid, (it costs nearly
$3000 per gallon) to position the
voice coll precisely and act as a
heat transfer agent.

The result: Greater power-
handling capacity for every one
of the seven-speaker systems in
the new AR range.

You'll find them all in fine
high fidehty stores, from about
$65 to about $450.

Listen to them betore you
buy anything, and define “truth
in listening” once and for all.

For information and “specs”
pick up our new catalog from
your high fidelity dealer or
write to us at the address below.

“9™TELEDYNE ACOUSTIC RESEARCH

10 AMERICAN DRIVE, NORWOOD. MASSACHUSETTS 02062
IN CANADA A C.SIMMONDS & SONSLTD

1y

i

Enter No. 1 on Readel Service Card

world-wide. Acoustic suspension.
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Fudge Factor Omission
Dear Sir:

Mrs. Edsel Murphy has asked me to
thank you for the kind mention of her
Fudge Shop & Speaker Works. How-
ever, she points out that someone has

Decca
Record Brush.

erred in omitting the fudge factor K
from Equation 6 in the article “The
Search for an Optimum Transmission
Line Speaker” (Audio, Aug. 1977).
Equation 6 should read:

K
Te)= 2nl RS,
e
s + (—S + 2120 )s+4(a+1)2f 2
QTS MMS s
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Most record cleaners use liquids. They
do the job. But not without side effects
which reduce the life of your records.

y &
]

To see why, imagine you are examining
a record groove through a microscope
while various liquid cleaners are tried.
All the cleaners remove a Iot of dust, but
even the best ones leave some behind.
Since liquid was applied, this soft dust
dries into hard grit. While the stylus
could have pushed a few soft dust
particles out of its way, it must now
track hard grit particles like they are
part of your record. The result: distor-
tion. Not to mention stylus wear caused
by the new bumps and grinds it must
now traverse.

Decca's research into these liquid side
effects, resulted in their pioneering of a
new, electrically conductive, carbon
micro-fiber - the bristles of the Decca
Record Brush. Each Decca Record
Brush contains cne million of these ultra-
thin conductive bristles - 1000 enter
each groove removing dust, dirt - and
draining off static for lower surface
noise and expanded dynamic range.

Decca Record Brush. No fluids, no side
effects. Just keegs your records sounding
like the first time.

Decca Record Brush available at quality
dealers across the U.S. Sugg. list $14.95

ROGELCO INC.

160 Ronald Dr.,
Montreal, Canada H4X 1M8
Phone (514) 489-6841

Enter No. 44 on Reader Service Card

Investigation into the cause of the
missing K found a wee beastie lurking
in Mrs. Murphy’s shipping department.
This creature had apparently eaten the
K off the manuscript before it could be
sent to you. Such action tends to
decrease the information content of
the paper and increase its entropy, we
feel certain that is must be the dread
Maxwell’s Daemon. We trapped it in in
one of Mrs. Murphy’s cookie jars, and |
have enclosed it for your examination.
We feel that with your great experi-
ence in these matters, you can prop-
erly identify the creature.

| have heard many good remarks

about the artwork for the article, par-
ticularly the “talented illustrator’s”
rendering of my search. While search-
ing for an honest loudspeaker is often
more difficult than searching for an
honest man (it’s more like searching
for an honest politician), modern
equipment does help. | didn't use a
lantern, | used a five-cell flashlight.
Also, | would like to point out that |
am only mumblety-mumble years old.
My whiskers are not quite as grey as
pictured, and | still have most of my
hair.

W.J.J. Hoge

Boy Wonder

Honest Critic
Dear Sir:

Despite the fact that | love the
Beach Boys and subscribe to their fan
magazine Pet Sounds, | was glad to see
Michael Tearson’s review of their
album, The Beach Boys Love You, in
the July issue. The album was a real
disappointment and Michael Tearson
was the only record reviewer who told
it like itis. It took guts

Mac Dean
Richmond, Cal.

Laudable Lorpa
Dear Sir:

Your report on the Lirpa | receiver
(Audio, April, 1977) bears out what |'ve
long been told about equipment test-
ing in the magazines that accept adver-
tising. That is, one never sees a critical
report published.

It's very apparent that you chose the
Lerpa as a perfect way to prove that
you do indeed publish reviews that are
other than laudable. It’s also apparent
that you did so because Lorpa is not
(yet) one of the major manufacturers,
does not produce an impressive line,
does not have extensive distribution
and is not likely to have any substan-
tial impact on the industry. At least,
not the impact that one normally
expects from a new brand name, how-
ever innovative a company Sirpa evi-
dently is. .. sofar.

Of course, your approach to this
report is itself innovative, as | don’t

recall any designer being given the
privilege (?) of reviewing his own prod-
uct. Perhaps you suspected, in your
editorial wisdom, that this product
called for something other than the
conventional testing and reporting pro-
cedures, by your own array of experts.

On the plus side, the Birpa | was
evidently conceived with human en-
gineering uppermost in the creator’s
mind. Nowhere evident is the jargon —
or other terminology —of the hi-fi afi-
cionado with respect to the operating
features and controls. For the first
time, the average music lover knows
exactly what he is getting.

Lest you think that | am being super-
ficial or did not read your report with
great care, let me point out the ty-
pographic error on page 61, first col-
umn, nine lines from the bottom,
where the manufacturer’'s name, no
less, is spelled “Lipra”. Is that your
subliminal way of advising the man-
ufacturer that you’d prefer one or two
minor details having been handled
somewhat differently?

But enough of significant comment.
I believe my point has been made suffi-
ciently well. And | look forward to
additional products from the Slurpa
company . especially to further
equipment reports of these products in
the once-esteemed pages of Audio
magazine,

Joe Lesly
Lesly Assoc.
New York, N.Y.
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Our newAD
cassette

takes the
normal bias
positionto
extremes.

We made a name for ourselves by creating
the world’s first non-chrome, “high” (CROz2)
bias/EQ cassette tape, TDK
Super Avilyn (SA). The state-of-
the-art tape that has quickly
become the standard of reference
for cassette tape performance.

Our latest innovation is called
AD (ay-dee), and we predict it
will soon become the standard of
performance and economy in the
“normal” bias/EQ position.

We produced the first high
fidelity ferric oxide cassette tape
some ten years ago, and we've
been perfecting the formulation ever
since. Our new AD delivers superior
performance, especially at the critical
high-frequency range (7kHz to
4 20kHz), where many mid-priced
cassette decks and even premium-
priced cassettes tend to fall off too
quickly.
AD is our ultimate ferric oxide
" tape designed for the “normal” bias/EQ
position. Overall, it provides the
lowest noise, highest frequency
response and widest dynamic range of
any pure ferric oxide cassette tape. In 45,
60, 90 and 120 minute lengths, AD has the
same super-precision cassette mechanism
found in TDK SA, in a new blue-gray shell.
And AD brings its audible benefits to
all cassette decks, with and without switch-
able bias/EQ, including those found in cars,
portables and home stereo systems.
So the music you love can travel with you,
with all of the clear, crisp, brilliant sounds
that make music so enjoyable.

AD is the finest pure ferric oxide
cassette tape you can buy at any price.
And it has TDK’s full life time warranty.
Give our new high-fidelity, moderately-
priced AD a try—it’s anything but normal.

TDK Electronics Corp., 755 Eastgate
Boulevard, Garden City, New York 11530.
In Canada: Superior Electronics
Industries, Ltd.

The machine for your machine.

Noise Reduxction
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LEW TABACKIN QUARTET
BEETHOVEN “APPASSIONATA”

Now! From Specs Corporation, a new
name dedicated to sound like you ve
never before heard. These two exclusive
performances from Specs are mastered at
45 rpm without compression; pressed on
virgin vinyl. Their clarity, presence, and
dynamic range will indeed take your
breath away. Both have appeal that
transcends musical preference. Both are
collector’s items, limited in quantity to
fewer than there are record stores in
America. Small wonder this is likely to be
your only chance to obtain either!

The Lew Tabackin Quartet session
features Toshiko Akiyoshi, Bob
Daugherty, and Shelly Manne. Includes
great new impressions of favorites like
“I'm All Smiles and “"Summertime; plus
Ellington's "Cotton Tail " and title cut

Trackin" by Tabackin himself. Flute
sax, piano. bass, and driums i rare
harmony on a field of silence. A truly
super. sonic joyride!

The superbly disciplined reading of
Beethoven's Piano Sonata #23 in F Minor
is performed on the Bosendorfer
Impenal: monarch of grand pianos. We
believe you ll feel, as we do, that it's well
waorth the price to hear if but once. For
we know of no other recording of such
soaring grandeur.

All orders will be promptly filled with
gquaranteed perfect pressings: rushed to
vou via UPS. The Specs Newsletter will
be enclosed free. with exciting first notice
of additional proof-quality Direct Disc
titles. similar in interest and artistry.
Equal in rarity.

We suggest you anticipate vour needs as
you order, as a sell-out is inevitable.

'CORPORAYIDN

130 FALLEN LEAF DR
HILLSBOROUGH, CA 94010

Thank you.

* Records: $14 ea. including N , shi

© Newslotter: 81 to cover postage & handling.
: California residents must add local salestax. .
© Rushme___ pressings of Lew Tabackin Quartet #RDG-3

& nandling. °

© Ruwshme ings of .
< HRDO4 Please send me the Specs Newslotter alone.
. Name: - S
 Btreet: S
City: State:  %ip:
My check or money-order is snclosed.
Use my Visa/BAC or Master Charge
© Card #:. Expires: _J

Mail to S8pecs, 130 Fallen Leaf Dr., Hillsborough, Ca. 94010
. Dealer inquiries invited.
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WHAT'S NEW

TEAC Cassette Deck

The Mode! A-640 front-load cassette
deck has two motors, a phase-locked-
loop, servo-controlled motor for cap-
stan, and a mecanical governed d.c.
motor for the reel. The stated specifi-

cations are wow and flutter of 0.06 per
cent, with a frequency response of 30
to 16,000 Hz with CrO, and FeCr
tapes, and a signal-to-noise ratio of 67
dB at 5 kHz with Dolby. Price: $500.00.

Enter No. 78 on Reader Service Card

Rotel Amplifier

Model RB-5000, a 500 W per side
amplifier, has a THD of 0.009 per cent
at 1 watt, all channels driven into 8
ohms, from 20 to 20 kHz, a frequency
response of d.c. to 100,00 Hz, hum
and noise of —120 dB, and an input
sensitivity of 1V. It features a triple
power supply with three trans-
formers; adjustable calibration on di-
rect-reading average power meters;
LED peak readouts; 3 automatic
speaker switches; 2 dB per step,
stepped controls; left and right vol-
ume; input lever on/off; a three-posi-
tion filter switch; a meter calibration
switch, and a power limiter for %, %,
or full power. Price: $2,250.00.

Enter No. 79 on Reader Service Card

White Real Time Analyzer

Model 142A Spectrum Monitor
peak-reading real-time analyzer pro-
vides a 28 by 11 LED matrix which dis-
plays 27 one-third octave channels
from 40 Hz to 16 kHz plus one broad-
band channel. A front panel switch
selects display ranges of 10 dB or 30
dB, the input is calibrated in 10 dB
steps from —40dBm to +10dBm or 50
dB SPL to 100 dB SPL, and each one-
third octave channel is peak reading
with a decay time of % second. Two
memory registers store display infor-
mation for as long as the unit is turned
on. In the Sample mode “snap shots”
of program material can be stored in
either memory for later viewing and
comparisons, while in the Accumulate
mode, either memory can be used to
register the highest peak readings
during any segment of program mate-
rial and viewed later. It requires 115 or
230 V a.c. power at 15 watts. Price:
$2500.00.

Enter No. 80 on Reader Service Card

Stanton Cartridge

The 881S Cartridge combines a
large contact area with long, narrow
tracing edges and a low dynamic tip
mass of 0.2 mg. It has a recommended
tracking force of 1gram + '; setting
with the integral brush is 2 + Y, re-
sulting operational tracking is 1 + Y.
Frequency response is 10 Hz to 25 kHz
(individually calibrated to 20 kHz),
output is 0.9 mV/cm/sec, channe! bal-
ance is *1 dB maximum @ 1 kHz,
channel separation is 35 dB. Price:
$150.00.

Enter No. 81 on Reader Service Card

Cerwin Vega
Loudspeaker

The Cerwin-Vega Model S-1 loud-
speaker features 6th order Butter-
worth vent tuning, an active equalizer
filter, and Thermo Vapor suspension.
A soft, inert gas-vapor, more com-
pressible than air, is used in the cabi-
net to advance the performance-to-

size ratio, and achieve a lower system
response, lower distortion and better
control of damping. The claimed fre-
quency response is 28-20K +4 dB, with
a power handling capacity of 200 W
rms. Crossover from the 12-in. bass
unit is at 300 Hz to a 6-in. midrange
driver. Frequencies above 4kHz are
handled by a dhorm. Price: $350.00.
Enter No. 82 on Reader Service Card

Sansui Amplifier

The Sansui AU-717 integrated am-
plifier has a frequency response of 0
Hz (d.c.) to 200 kHz, +0, —3 dB (from
Main-In); a rise time of 1.8 micro-
seconds; THD of 0.025 per cent; and a
power output of 85 watts/channel,
min. rms, both channels driven into 8
ohms from 20 Hz to 20,000 Hz. The
phono section offers a RIAA accuracy
of +0.2dB, a S/N ratio of 78 dB, and a
350 mV overload point and 120 dB dy-
namic range. Price: $450.00.

Enter No. 83 on Reader Service Card
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"SPECTACULAR”

and other comments from audio critics

about the new Ohm L:

From The Complete Buyer’s Guide To
Stereo/Hifi EQquipment:

“Ohm Acoustics is an adventurous speaker
company known for turning mathematical theory into
fine sound. They perfected the Walsh driver, and the
resulting speaker is one of the finest available at any
price.

On a more conventional level, Ohm was among the
first companies to take advantage of A.N. Thiele’s re-
search into vented loudspeakers, with some pretty
spectacular results. The“L” is the latest, most compact,
and least costly Ohm Speaker to utilize the Thiele
mathematics.

In listening to the Ohm L, the immediate reaction is
one of surprise at the openness of the sound. We com-
pared the sound of the “L” with that of several larger
and costlier systems, and in
no case could we say that
the larger systems have a
“bigger” sound.

So in this respect, the
Ohm L is an unqualified suc-
cess. In addition, the fre-
quency response of the
speaker is exemplary. And
the midrange, which is often
a weak point in speakers of
this size and price is very

good. There is no sense of strain, and voices sound
utterly natural.

The Ohm L is more suitable for use in larger rooms
than its dimensions mightindicate, and we recommend
it highly.”

From Stereo Review:

“In summary, the Ohm L...is easily good enough to
meet the sort of critical standards usually applied to
much larger and considerably more expensive
speaker systems.”

“The upper mid-range and high frequencies were
virtually perfect.”

“The balance between lows and highs was excel-
lent. The Ohm L, though diminutive beside many of
the floor-standing or oversize “bookshelf” speakers
we have seen, sounded in
every way like a full-size
system. Blindfolded, one
would never guess its com-
pact dimensions.”

Copyright © 1977 by the Ziff-
Davis Publishing Company. Reprinted

from Sterec Review, June 1977, by
permission. All rights reserved.

You can geta free 28-page brochure and complete reprints of Ohm reviews atany Ohm dealer, or by writing us at:
OHM ACOUSTICS CORP., 241 Taffee Place, Brookiyn, N.Y. 11205

Enter No. 34 on Reader Service Card
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_ What the
listeners want.

... am behind you 100%. | want quality
radio. ..

...Until now | doubted that Dolby could
sigrificantly improve FM. But the incredible
briliance and clarity and the extended
dynamic range of (San Francisco station)
is fantastic proof. ..

... hi-fienthusiasts . .. will readily acknowl-
edge the advantages of Dolby FM . ..

... To say the least | was impressed . ..
| have a Dolby tape deck and | am looking
for a Dolby receiver ...

...lamconvinced of the greatimprovement
Dolby can make to FM broadcasting . ..

...Good luck on your efforts to increase
dynamic rangeon FM . ..

...We have been enjoying the benefits of
the Dolbyized FM programs of (New York
station) for a long time. We noticed at

the outset the richer and cleaner sound
especially in the high frequencies. ..

...Bravo on your campaign. ..

...Ifeel this is a step forward in FM
broadcasting....

...l could not believe what | heard: The
sound was clear, clean, brilliantly defined.
After several hours' listening, | am still
awestruck . ..

...Inow listen to Dolby FM broadcasting on
(Buffalo station). The difference in sound
quality between (this station) and other FM
stereo stations is remarkable . ..

...I've heard Dolby-decoded FM on
a friend’s equipment from several local
stations. | was quite impressed!. ..

... All audiophiles owe you much for
making cassettes such a wonderful source
of music. | trust that your positive cam-
paign to improve FM sound quality will bear
equally impressive results . ..

...I've been looking forward to Dolby FM
and now my favorite (Pennsylvania station)
isinstalling it. ..

...I'madeitapointtoowna Dolby receiver. ..

Dolby FM

The guotes above are selected and shortened from letters
received on the subject of Dolby FM during the past
year. Of 3,000 letters, only 5 have taken us to task —
sample: .. (Dolby FM) smacks of nothing more than
plain old commercialism!

August 1977 Dolby FM statistics: In US.A., FM
stations in 10 metropolitan areas plus 101 other cities

00 Dolby

Dolby Laboratories Inc
Dolby". Dolbyized and the double-D symbot
are trademarks of Dolby Laboratories, Inc.

Telex 34409

731 Sansome Street
San Francisco CA 94111
Telephone (415) 392-0300

Cable Dolbylabs

with Dolby FM encoders; 14 in Canada; 17 in other
countries. 24 manufacturers with 62 different tuner and
receiver models incorporating Dolby FM decoder circuits.

Write us for technical details, lists of products and
Dolby FM stations

346 Clapham Road
l.ondon SW9

Telephone 01-720 1111
Telex 919109

Cable Dolbylabs London



How to

prove

Dolby FM to yourself.

Remember the first cassette recorders with the
Dolby system, back in the early 70's” The advan:
tages were easy to prove to yourself. You flipped
the Dolby NR switch. Now you heard it: now you
didn't. You were impressed.

A few years later and along comes Dolby FM,
which you'd like to be just as convinced about.
The same 10 dB's are still there. But, unfortunately

hear most of the time (that's compatibility for you).

To make a convincing test is tough; you can't
get your hands at the controls of the local FM
station the way you'd like to (Dolby FM is an
encode-decode process).

Well, here's how to overcome these problems
and make a quick test that wiil enable you to hear
one of the main effects of Dolby FM. The demo

for demonstration purposes, they are used in a is artificial, but technically valid.

more subtle way. Let's face it, the effect is hard to

1. Using a receiver with full Dolby FM capability, defeat the
inter-station muting switch.

2. Tune to a vacant place on the dial to get pure high-level
hiss as a test signal (the extreme ends of the dial are
usually good for this).

3. Switch back and forth between Dolby FM and conven-
tional FM.

4, Listen to the increased high-frequency content in the
Dolby FM mode. The difference should be very obvious.

Low-level noise reduction, the other half of
Dolby FM, is harder to demonstrate at will. Need-
less to say, most stations transmit silence as rarely
as possible. In any event, you have heard low-
level noise reduction before; Dolby FM gives
5 dB worth.

This should help you get a better handle on
Dolby FM. Not only a theoretical improvement,
but one you can prove to yourself.

In the Dolby FM position the test signal will have a
wide-range, open quality. The conventional FM

hiss will be muffled. This is the high-trequency,
high-level capability difference between Dolby

FM and conventional FM. Al the highs on the record
at the station can actually get through. This allows
the rest of the receiver to do its job properly; the other
specs on the unit become more meaningful.

Technical Note

The use of wideband noise is becoming increas-
ingly popular in testing audio eguipment and
acoustical characteristics. Interstation noise is
equivalent to an FM carrier which is modulated
with high-level white noise. This is a suitable signal
for checking the high-level, high-frequency capa-
bility difference between Dolby FM and conven-
tional FM. Relating the test result to actual
listening, the difference shows how conventional
FM muffles loud musical signals containing sig-
nificant amounts of steady-state or transient
high-frequency energy (for example, the steep
waveforms of percussion and brasses).

Real-time analysis of Dolby FM recever output when tuned to
interstation noise. using Altec Hewlett-Packard 8050A analyzer
In a perfect’ FM system the trace would be a continuously
rising straight line Thus the results show that highly modulated
high-trequencies can be reproduced with significantly improved
accuracy using Dolby FM

different tuner and receiver models incorporating
Dolby FM decoder circuits.

Write us for technical details, lists of products
and Dolby FM stations.

August 1977 Dolby FM statistics: In US A.
FM stations in 10 metropolitan areas plus 101 other
cities with Dolby FM encoders; 14 in Canada; 17
in other countries. 24 manufacturers with 62

00 Dolby

Dolby Laboratories Inc
‘Dolby’ and the double-D symbol
are trademarks of Dolby Laboratories, Inc.

346 Clapham Road
London SW9

Telephone 01-720 1111
Telex 919109

Cable Dolbylabs London

731 Sansome Street

San Francisco CA 94111
Telephone (415) 392-0300
Telex 34409

Cable Dolbylabs
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Interview with Maynard Ferguson's sound man

When asked about getting material
for a story on the experiences of a
sound technician, | had an immediate
interest. That was heightened by the
fact that Tony Romano, the subject of
this article, was doing sound for the
Maynard Ferguson Orchestra. | hadn’t
heard Maynard play in quite some
time, and | looked forward to getting
my ears brought up to date.

The interview with Tony was di-
rected with the end purpose of gaining
an understanding of his particular job,
and how his particular experience
might benefit our readers who ““do
sound.” Band personnel included
Maynard Ferguson, of course, a ver-
satile performer on trumpet, flugle-
horn and other brass, including the
superbone, a combination slide and
valve trombone. On trumpet were Stan
Mark, Dennis Noday, Ron Tooley, and
Loon Mosello, who also doubles on
congas. Randy Purcell and Roger
Homefield play trombones, and Mike
Migliore, Bobby Militello, and Mark
Colby are on saxes. Gordon Johnson
plays bass, Biff Hannon keyboard, and
Peter Erskine ties it together on drums.
The orchestra played a program of
considerable variety to match the wide
age span of the audience, from very
young to middle aged. The program in-
cluded numbers from current Colum-
bia record releases.

Howard A. Roberson

The typical one-nighter demands a
lot from all of the personnel, and from
the time they arrive at the concert site
every minute is important. Almost
before the bus stopped rolling in front
of the Somerset (Mass.) high school,
local students were aiding in the
transfer of instruments and equipment
to the stage of the auditorium. Ad-
vance arrangements had been made
for the positioning of risers for the
band and hanging of lighting from
some fly rails. Then ensued the set-up
of equipment and instruments, ad-
justments of lighting, etc., through the
cooperative efforts of the Ferguson
group and the local school personnel.
Romano ran a snake to the booth at
the back of the auditorium where he
had placed his control equipment.
After he had completed connections
and the final check-out, we had a short
time to talk before the concert.

Tony Romano has been with May-
nard since September 1975 and spends
about 40 weeks per year on the road.
He is 24 years old and still calls Buf-
falo, N.Y., his home. When he was 16
years old, he played guitar in various
bands. After high school he attended
more pop and jazz concerts, develop-
ing his own concepts on what the
sound should be and how he would do
the job. He played both acoustic and
electric guitar with The New Wave, a
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UPGRADE YOUR HI-Fl SYSTEM
FOR ONLY$4.25.

Most people -hink they  equipment, invest $4.25in  quality system a better

have to buy expensive a Maxell cassette. sounding system.
equipment to improve their Maxell is reccgnized as Buy just one Maxell
hi-fi systems. the premier qual ity cassette and see how much
But no matter how cood  recording tape the world better it sounds than the
the components 'n any over. It's used by more audio tape you’re using now.
system are, it's impossible for critics who evaluate hi-fi At $4.25, you can think

the sound you have recorded equipment than any other  of us as expensive tape.
to be any better taan the tape  brand. Among people with  Or the cheapest way in the
you record it on. expensive sound systems,  world to get a better
So befcre you inves* we're also the most popular  sounding hi-fi system.
hundreds of dollars in new  tape. But this doesn’t mean
we can’t make a medium

il maxell
M -'"5., btérporcﬁon of America, Moonachie, N.J

Enter No. 29 on Reader Service Card
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Make a standard practice of miking close, each and
every source of sound you may want someone to hear

jazz sextet, for two years. He found,
however, that he was doing more
sound and less playing, and at one
time he was the sound technician at
Mulligan’s Night Club in Buffalo.
Although Tony had a musician’s back-
ground, he did take a number of elec-
tronics courses at the University of
Buffalo. His education degree in
history prepared him to be a teacher,
but his involvement in sound and
music had increased during college
years, lessening the desire to teach.
Tony had done studio work in Buffalo,
and was hired directly to be the sound
technician for the touring Maynard
Ferguson Orchestra.

Sound Background

| asked Tony for some thoughts on
what sort of experience would be
helpful to those hoping to become
sound technicians. His music back-
ground was an obvious aid to him. He
suggested that a lot can be done in the
home with a good tape deck. “There
are a variety of things you can do
pretty much on your own. Start fairly

simply with such things as a four- chan-
nel mixer and a few microphones, bor-
rowing as you can. Experiment with
microphone placement (and types, if
you can) with various instruments.
Keep working at it as it takes a long
time to gain expertise, particularly for

Tony Romano uses many close-up
mikes for the Manyard Ferguson band
to avoid losing the weaker instruments.

the challenging situation such as doing
sound in an over-live gym "’

The particular approach that Tony
regularly takes with his tasks with the
Ferguson band can be applied where
any sound man is working with the
same group and needs to keep set-up
time to a minimum. “First of all, the
band should have personnel in the
same position at each performance.
Make a standard practice of miking
close, each and every source of sound
you may want someone to hear. If you
have been using mikes at some dis-
tance, perhaps picking up more than
one instrument, you could very well
find that you cannot operate such a
set-up at a location where it is much
more reverberant. Another advantage
of miking close is that you can fill in
any holes that might appear during the
performance, as soon as they are de-
tected.”

Tony has all of his stage mike cables
to exact length in what could be called
mini-snakes. This scheme saves a great
deal of set-up time, and mistakes are
eliminated in the connections, with
clues both from the length and at-

AUDIO ® November 1977



If your cassette
does not give you
enough headroom:
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Headroom is the capacity of a tape to accept high level recording signal without saturation or
distortion. The result is music with far less noise and a greater dynamic range with the same vibrant
clarity from whisper to thunder, from the lowest to the highest
frequencies. These are just some of the reasons why the

Fuji FX cassette is considered by many the finest cassette in
the world today. And Fuji FX cassettes are completely reliable
and virtually free of drop-outs.

This superiority is due to Fuji's more than 40 years of
experience as one of the world's leading developers and
producers of highly sensitized materials such as video
tape and color film.

Try a Fuji FX or a Fuji FL cassette tape today, or a

Fuji 8-track or open-reel, and you'll agree Fuji tapes

are head and shoulders above the others. Fers g
14 ny
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For better recordings.

Fuii Photo Film U.S.A, Inc., Magnetic Tape Division,
The Empire State Building, New York, N.Y. 10001

Enter No. 20 on Reader Service Card
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The scund man must be personable to get things done,
and it helps to make the concert what it should be, fun.

tached labels. The system also speeds
up break down, important in a situa-
tion such as Tony’s, where there is just
one sound technician, and other peo-
ple have their jobs to do. Another ad-
vantage of the standard set-up with ex-
act lengths and labels is that, in case of
emergency, someone else could make
the necessary connections with a min-
imum of confusion.

Sonic Standardization

The equipment was pretty much
Shure througkeut, including mikes and

sound for inside locations without
compression or limiting, and that ef-
fects should be subtle and used with
discretion, notall the time. Everything,
band personnel and equipment, has to
fit on one bus, placing a limit on how
much gear can be carried on their
series of one-nighters. It was apparent
that advance planning and commun-
ication with Somerset school person-
nel had ensured the efficient setting up
| observed.

Tony felt that the challenge of work-
ing inside locations was trying to make

Romano at work with the Shure M67 Mixer and the M610 Feedback Controller to
get a proper acoustic balance in the auditorium.

SR amps, speakers, and boards. The
stage monitors for the two solo mikes
were two small Vocalmaster speakers,
and control was provided by a Shure
M67 mixer, used in conjunction with a
M610 Feedback Controller.

The only signal processing was pro-
vided by an MXR auto phaser used
with a separate drum mixer and the oc-
casional use of a Maestro Echoplex.
Tony stated that he preferred the

the audience appreciate the music in
its purest form. “The attempt should
not be made to generate very high
sound levels, only what is necessary
for the music. The basic show is a
mono feed which works well in most
cases, plus the fact that stereo rein-
forcement is touchy and it is difficult
to get good sound except for people in
the center. It is possible to do good
stereo sound in a club that has an in-

stalled, well- engineered system, in-
cluding locations for seating. Sound
reinforcement for Ferguson is bi-
amped most of the time, with infre-
quent tri-amping for that ‘something
extra.’ Inside, the sound man must deal
with the acoustics of the room, while
outside there is substantially no
liveness. For the outdoor scene, there
is much more dependence on the
amplifier /speaker system, and how
good it is. When the Ferguson or-
chestra is going to do an outdoor
festival, advance contact is made to
make certain that there is a good
sound system installed at the per-
formance site. | do prefer to use my
own boards and mikes which | have
been using day-in and day- out.”

Traveling Diplomacy

When we discussed the personality
needs for a job such as his, Tony
pointed out that throwing orders at
local people was a bad approach and
that everything went much smoother
when good communication is es-
tablished right at the start. “The sound
man must be personable to get things
done, and it helps to make the concert
what it should be, fun. There are
bound to be frustrations, but keep
your patience in any case. Coming into
a new town with new people, you have
to make the effort to keep cool. For
them it’s a new experience; they don’t
know what happened the night before
or on the trip that might have you on
edge. You want to keep this in mind,
make their experience a pleasurable
one. Bring along a friendly attitude,
and treat them with respect. Then,
things just get done, they fall into
place.

“Its good to have our personnel in
consistent dress, such as our Maynard
Ferguson T-shirts, to aid in immediate
identification when we arrive. From an
appearance standpoint, it makes sense
to dress nicely, no jeans, but clothes
have to be able to take the wear and
tear of set-up and break-down. The or-
chestra does not try to put on a stage
act with any form of costume, and the
kimonos they wear in the second half
of the program were picked up on our
tour in Japan, where in 16 days we
gave concerts in 14 cities.”
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Now there’s a speaker at $139 3145
east of the Mississippi} that has actually
been compared to our phenomenal $1200
Quantum Line Source™.

Our new Qg™

1t was conceived with much of the
same advanced technology and all of the
commitment to excellence that gave birth
to the Quantum Line Source.

Both have our EMIT electromagnetic
induction tweeter™, driven by magnets of
the most powerful magnetic material in
the world: Samarium Cobalt.

With its extremely low mass, EMIT
instantly and accurately follows input
signals, combining exquisite detail of mid
and high frequencies (to 32,000 Hz),
sledgehammer power capability and dis-
persion to a degree never achieved by
electrostatics or conventional drivers

Infinity brings

: Under $150.

A special cone treatment and other
advances in our low-mass, high-excursion
Q-woofer™delivers startlingly accurate
bass as well as extraordinary midrange —
the kind associated with 3 and 4-way
systems.

Efficiency? You can drive Q, with
as little as 15 watts/channel or as much
as 150 — comfortably.

Now we're not saying that the
modest price of the Q3 buys you $1200
worth of speaker. But we are suggesting
that you'll be bowled over by the price/
value comparison with QLS.

And when you compare Q3 with
other legendary speakess, a remarkable
thing happens. Speakers that used to
sound great now sound wrong.

Get over to an Infinity ™ dealer. A
toll-free call to 800-423-5244 will tell you

high technology
: to a new low.

who and where he is. Test Qg fand our
$180 3-way gem, Qp) with the fire and
drive of Dave Grusin on Sheffield, the
introspection of Almeida on Crystal Clear,
the presence and transparency of Randy
Sharp on Nautilus.

Listen for proof: here’s everything
you' d expect from Infinity.

Except the price.

AoINfiNity-Qq

Enter No. 23 on Reader Service Card

We get you back to what it's all about. Music.

€:1977 Infinity Systems, Inc. 7930 Deering Ave.
Canoga Park, CA. 91304. (213) 883.4800 TWX (910) 494-4919
Pedestals optional

Ir Canada: Gray Acoustics, Ltd. Markham, Ontario.



Its time for everybody else to

From the very beginning, Yamaha receivers have set new laboratory
standards. Our achievements in low distortion engineering, superb signal-
to-noise, as well as high sensitivity and selectivity throughout the line

have yet to be duplicated by any other manufacturer.

Now we’ve raised our standards even higher, beyond the laboratory and
into the home. The result is the CR-2020: the pinnacle of a new line of
advanced performance Yamaha receivers, rated to meet the more critical

demands of real life.

Real Life Rated™ While traditional laboratory measurements provide a
good relative indication of receiver performance, they simply don’t tell you
how a receiver will sound in your living room in actual operation.

For example, in the lab, each receiver component is tested separately. At home,
you hear them together as a single unit.

In the Iab, distortion is measured at full-rated amplifier output. At home, you

rarely, if ever, use the amplifier’s full-rated power.

In the kab, power and distortion measurements are made with the volume control at
maximum. At home, maximum volume would be painfully loud to listen to.
In the kb, noise and distortion are measured separately. At home, you hear

them together.

Clearly a new standard is needed for evaluating overall receiver performance ON

under real life conditions. Yamaha's new standard is called Noise-Distortion
Clearance Range(NDCR). No other manufacturer specifies anything like it,

because no other manufacturer can measure up to it. 3
We connect our test equipment to the phono input and speaker output OFF

terminals, so we can measure the performance of the entire receiver. We

PHONO

= MM 2/ /mm

MC

a P
.
| l‘]

set the volume control at —20dB, a level you're more likely to listen to — TUNER

than full volume. We measure noise and distortion together, the way you cory

hear them.

On each of our new receivers, Yamaha's Noise-Distortion Clearance

Range assures no more than a mere 0.1% combined noise and distortion b

from 20Hz to 20kHz at any power output from 1/10th watt to full-

rated power.

Component-by-Component Excellence. By all conventional laboratory standards,
as well as Yamaha's more stringent standards, the CR-2020 offers a new level of

receiver performance.

At full-rated output, the 100 watt-per-channel power amplifier reduces total har-
monic and intermodulation distortion to a new absolute low—a mere .05% from 20Hz

to 20kHz into 8 ohms.

The CR-2020’s exceptionally fine preamplifier is largely responsible for an incredible
—95dB signal-to-noise ratio, from moving magnet phono input to speaker output.

The CR-2020’s tuner makes FM reception up to 18kHz possible for the first time
with unique negative feedback and pilot signal cancellation circuits (patents pending).

What's more, Yamaha'’s patented
use of special ceramic and LC
filters (developed for our revolu-
tionary CT-7000 tuner) provide
the highest selectivity and
lowest distortion available.

Built-In Moving Coil Head
Amp. Today, more and more
people are discovering the su-
perior performance of the mov-
ing coil phono cartridge. While

REC OUT SELECTOR

PHONO ——1
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INPUT SELECTOR
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t
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start playing catch-up. Again.

other receivers require an expensive preamplifier or step-up transformer, which can compromise sound quality, the
CR-2020 already provides for it—the same solid-state device first developed for our superlative C-2 preamplifier.

Input/Rec Output/Pre Out Selectors. Here’s extra convenience for tape recording enthusiasts. Record any source
while listening to another. For example, copy a tape or disc at the same time you're enjoying an FM program. When
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you're in the mood to play recording engineer, you can use all the tone controls
and filters to compensate for poor quality sound sources.

Fast Rise, Slow Decay Power Meters. The CR-2020%s large, accurately cali-
brated power meters, with fast rise, slow decay characteristics, make accurate
readings possible from 1/10th watt to 200 watt peaks without switching ranges.

Multi- Function Signal Quality Meter. When tuning, the right channel power
meter automatically converts to a signal quality/strength meter. Needle oscillation
indicates the degree of multipath present, while the meter calibrations indicate the
strength of the signal. After tuning, the needle automatically reverts to power
reading.

Optimum Tuning System. Yamaha takes the problem of inaccurate tuning out of
human hands. After you manually locate the desired station, OTS automatically fine
tunes it to the single point that gives maximum stereo separation and minimum dis-
tortion. A defeat switch is provided for special applications.

Built-In Equalizer. Think of the CR-2020’s tone control circuitry as a small multi-
band equalizer. Feedback bass and treble controls have selectable turnover frequen-
cies. A midrange presence control adds more flexibility. Two-position low and high
filters have 12dB/octave slopes. For the purnst, a defeat switch removes the effect
of the tone control circuitry entirely.

The Best Is Yet To Come. Now that you know about Real Life Rated, you’ll want
to hear a real life performance. At your Yamaha Audio Specialty Dealer, you’ll find
uncommon dedication to faithful music reproduction and genuine customer service.

If your Yamaha Audio Specialty Dealer is not listed in the local Yellow Pages, just
drop us a line. Along with his name, you'll get complete details about this unprece-
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~ The Sound Shaper.
Because all rooms are
not created equal.

S S
You can own the finest component system
/" and still be getting inferior sound.
/ Because unless you happen to have an acoustically
perfact listening room, your system and space probably
don’t match. Hard walls, soft carpets, glass tables, even the
size of a room can change sounds.

So ADC developed the new ADC 500 Sound Shaper
Frequency Equalizer.

By adjusting the twelve frequency levels you can actually
shape your sound to fit the shape of the room, and compensate
for spaces and textures that interfere with sound. You can even
tinker with the sound just for the fun of it: bring up a singer,
lose a violin, actually re-mix your recording.

The new ADC 500 Sound Shaper can get your system
into great shape.

ol

The Sound Shaper

ADC Professional Products Group. A division of BSR (USA) Ltd.. Route 303. Blauvelt, N.Y. 10913

Tony agreed that good health is re-
quired for a job such as his, with some
extra energy needed for the collection
of one-nighters. “We’ll be packing up
tonight to head off for New York City,
getting there about 4 or 5 in the morn-
ing. Many think that the road life is lots
of fun, but it’s very demanding. Others
believe that there is a lot of glamour
and a lot of time for getting kicks, but
there is little chance to do extra things
when on the road. The band has had a
full schedule with relatively few open
nights, and usually they were needed
for travel

So much for the philosophy, how
about the results? There hadn’t been
time for a sound check before the con-
cert, but Romano touched up the
balances very quickly in the first
number without any detectable mis-
cues. The brass needed very little rein-
forcement in the fairly live auditorium,
and the individual, close miking per-
mitted getting a good solid sound
without loss of any of the low-level in-
struments. Tony obviously enjoyed the
music itself and was continually atten-
tive to the sound, even though he must
have heard the tunes many times
before. The program was filled with
consistently good performances, but
Pagliacci from the recent Columbia
record, Primal Scream, certainly was a
highlight. Bobby Militello gave what
must be classified as a virtuoso per-
formance on flute, and Tony added ef-
fects with the use of the Echoplex. It
would have been possible, of course,
to have such a device on all the time,
but its use for special effects only
generated an excitement that would
not have occurred with “echo
overkill.” The setting of delay and
level was very effectively done, greatly
adding to and enhancing the talented
performance of Militello. | don’t think
that most of the audience knew how it
all came about, but there was no
doubt about their excitement and
pleasure from such a musical ex-
perience.

| made some notes on my impres-
sions of the performance of the last
numbers, including the standing- ova-
tion encore. At the end where many
groups tend to start goofing off, the
band was still “disciplined, spirited, ex-
uberant, and precise with good at-
tacks.” For me it was one of the most
exciting evenings of music in quite
some time, and | thank Maynard
Ferguson, his orchestra, and Tony
Romano, their sound technician, for
that. The emphasis that they all put on
satisfying the audience and working
cooperatively with local people is one
that should be taken to heart by all
bands and their sound technicians. 4
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Two new electronic products from Nakamichi may be st what ¥ou Ve Dean s
waiting for. The 410 Preamplifier and 420 Fower Amolifier. are incredibly ccm-
’ pact, beautifully styled and decidedly affordable. Measuring less thas 9 x 15¢
e ’ and barely 3% thick, both are timeless cesign expressrons. . pure Nakamichl
- in quality and performance. 4 -
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The 410 approaches the theoretical limits of error-free amplification. A superb
phono section, inherited from Nakamicht's amazing 610 Control Preamplifier
utilizes unique circu try to min:mize noise and distortios: while maximizing
dynamic range. Three phono input sensitivities accommodate a wide variety of
cartridges. There is 2ven a switchable active subsenic filter that keeps rumble
and tonearm resonances from degrading sound quality. Additional features
include fully defeatabie tone contro! circuits, variable contour eompensation,
high-output headphone jack, and a 2 dB-stepped precision volume attenuater

R IR

The 420 Power Amplifier i§ a neat, efficient unit for periecticnists w th moderate
power requirements. The un:que outout circuitry originally developed for the
Nakamichi 620 virtually eliminates crossover ang switching distortions without
high idling current. The resuiting low operating temperatures ensure long-term
reliability. And, like the 620, the 420 employs a super-efficient toroidal power
transformer, low negative feedback and foolproof protection ¢ rcuitry—all ot
which add up to exemplary.performance specifications and an effortless sound
quaiity that belies its conservative pcwer rating.

Let the 410 and 428 add new dimensions to your listening pleasura.
See and hear them at a Nakamichi dealer soon. Your ears will thank
you. For further information. write Nakamichi Researchr(U.S.A.). Inc.,
220 Westbury Avertug, Carie Place, New York 11574

from Nakamichi

410 Preamplifier: ' Phonp S/N (IHF-A): Betfer than 89 B ret. 1 mV
RIAA Deviation: Within 0.3 dB
Subsonic Filter. 45 dB.@ 16 Hz
Distortion® Less thar 0.003%
Frequency Respansa: 20-50,000 Hz + 0 -1.5dB

428 Power Amplifiar:  Power Qutput: 50 watts per chapiel mm rms @ 8 ohms
‘ 5-20.000 Hz. ‘With led¢ than 0 02% THD ;
S/7N Ratio (IHF-A). Better than 170 cB @ rated output ‘
THD.@ 1 KHz: Less than 0.0008% at any power kevni bebw clpping

on Reader Service Card = Flequency Respanss: 5-50,000 Hz . O, =1dB
b LTI Bt T .






