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SENTS ACT II. 
AND MADE THEM BETTER. 
to let you get everyt ling out of your tuner. Perfectly. 

Our output stage, for example, features a new 
parallel push-pull circuit that reduces total harmonic 
distortion to less than 0.1%. Again, well below any- 
thing you can possibly hear 

To all but eliminate cross -talk, the SA9500II 
corres with a separate power transformer for each 
channel, instead of the usual single transformer 
for both. 

Anc where some amps give you two, or three 
tone controls, the SA950011 gives you four. Two for 
regular treble and bass, and two for extended treble 
and pass. They're catibratec in 2 decibel click stops, 
which means you nave a virtually endless variety of 
ways to get the most out of ,'our music. 

Kit that's only the beginning. To get the most out 
of your zartridge, the 950011 has a switch that lets 
you "tune" the amplifier to the cartridge manufac- 
turer's optimum capacitance. And to get the most 
out of your records, our three -stage phono equalizer 
features an incredibly high phono overload level of 
300 millivolts. Wit -i no more than 0.2 dB variation 
from the RIAA curve So even the most complicated 
passage on one of =oday's highly engineered records 
will sound exactly the way it was recorded in the 

studio. 

TX950011 
SA95001I 

.._,... .._.... ual 

EW PIONEER 
PS AND TUNERS. 

Obviously, both the SA950011 and the 
TX9500I I are very sophisticated pieces of 
equipment. But all of the engineering skill that 
went into making them has also gone into every 
other tuner and amplifier in our new series I I. 

No matter what the price, no matter what the 
specifications. 

And that's something you don't have to be 
an expert to appreciate. 

SA950011 SA850011 SA750011 
TX950011 TX850011 

SA650011 
TX650011 

SA550011 
TX550011 

POKER MIN. RMS, 
20 T020.000 HZ 

80 60 45 30 15 

TOTAL HARMONIC 
DISTORTION 

0.1% 0.1% 0.1% 0.1% 0.5% 

PHONO OVERLOAD 
LEVEL 

300mV 250mV 200mV 200mV 130mV 

INPUT:PHONO/AUX/ 
TAPE 

2/1/2 2/1/2 1/1/2 1/1/2 I/I/I 

SIGNAL TO NOISE 
RATIO 

95dB 95áB 95dB 93dB 87dB 

FM SENSITIVITY 
(IHF'58) 

1.5uV ISuV na 
applicable 1.9uV 1.9uV 

SELECTIVITY (narrow) 
(wide) 35dB (wide) 35dB not 

85dB (narrow) 80áB applicable 60dß 60dß 

CAPTURE RATIO (narrow) 
(wide) 0.8dB (wide) 0.8dB not 

2.0dB (narrow) 2.0dB applicable 1.Od8 I.OdB 

U. S. Pioneer Electronics Corp., 75 Oxford Drive, Moonachie, 
New Jersey 07074* . 

Minimum RMS continuous power out- 
put at 8 ohms, from 20 to 20,000Hz, with no 
more than 0.1% total harmonic distortion. 

High FidelityQ.oj aentS 

QD PIONEER 
WE BRING IT BACK ALIVE. 

Enter No. 37 on Reader Service Card 
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PIONEER P 
WE STARTED WITH THE BES 

Last year, the experts paid Pioneer's integrated 
amps and turers some of the higiest compliments 
ever. 

The challenge was obvious: to build even better 
amps and tuners. Amps and tuners 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 PIONEERTX9500II 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 encounte-ed 
our TX950011. It features technology so ai - 
vanced, some of it wasn't even perfected until 
this year. 

Our front end, for example, features three 
newly developed MOS FETs tat work with 
our 5 -gang variable capacitor =o give the 
TX9500II an incredible FM sensitivity o1 
8.8dBf. In mono. In English, this means you 
can pull in beautiful FM rezeption no matter 
how far you live from the =ransmitter. 

Where most tuners give you one band 
width for all FM stations, the TX950Ci1 
gives you two. A wide band with a surface 
acoustic wave filter to take advantage of 
strong stations, and a narrow band 

TX850a 
SA850CII 

oU S PIONEER ELECTRONICS CORP, 1977 

with f ve ceramic filters to remove all the interferenc 
and noise from weaker ones. (Distortior measured in 
stereo at one kiloher_z is an incredibly low 0.07% in 
the wide band; and 0.25% in the narrow band. Both 
well below the threshold of human hea-ing.) 

Where conventional multiplex circuits cut out 
someof the frequencies that add depth and present 
to music, the multiple{ circuit in the TX95001I 
doesn't. It features an exclusive integrated circuit 
that's far more accurete than anything else around. 
Plus E multipath swi_c h that lets you align your 
antenna perfectly wit -tout an oscilloscope. 

And where you s_mply have to guess about the 
proper re ordirg levels off most tuners, tie TX950CI I 
provides you with a rcne generator that lets you pre- 
set the rezordire levels on your tape deck before the 
broaccast starts. 

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

THE NEW SA950011 AMPLIFIER: 
LIOW TO GET THE MOST OUT OF THE BEST 

After build-ng one of the world's best tuners, we 
had no choice but to create an amplifie- that could 
match it. 

The result is the new SA95001I. An 80* 
watt integrated amp that was designed 

THE 
TYPE D 
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5A9500 -Steroo Re% km 

"AS NEAR TO PERFECT 
AS WE'VE ENCOUNTERED." 

IX9500 - Popular Electronics 

"CERTAINLY ONE OF THE BEST.. 
AT ANY PRICE:' 

TX9500 - Modern Hi Fi 
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DiscTraker 

DiscTraker. 
-a revolutionary 
tonearm damper 
from Discwasher 

Disctraker is a precision 
damping device that improves 
the perlormance 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 tonearm/cartridge 
systems on all records. 

reduces record -warp reso- 
nance-as witnessed by a 
dramatic reduction of woofer - 
flutter. 

2 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. 

adapta5le to most torearms. 

BOrlWIMM!II m /C 
arum IM 

nal W-M"ß Imienv/ 
%IMr.%INIMI 11\F'/i 

FIG.1 FIG 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. 

discwasher, inc. 
1407 N. Providence Rd. 
Columbia, Missouri 65201 
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Better stereo records are the result 
of better playback pick-ups 

EXPANDED 
CONTACT AREA 

© Starrton Magnetics, Inc., 7977 Scanning Electron Beam Microscope photo of Stereohedron Stylus; 
2000 times magnification. Brackets point out wider contact area. 

Enter the New Professional 
Calibration Standard,Stanton's 8815 

f<' famous Mastering Lab in Los Angeles 
says: "While maintaining the Calibration Standard, the 881S 
sets new levels for tracking and high frequency response. It's 
an audible improvement. We use the 881S exclusively for 
calibration and evaluation in our operation" 

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 smaller than ordinary magnets. 

Stanton guarantees each 881S to meet the 
specifications within exacting limits. The most 
meaningful warranty possible, individual calibra- 
tion test results, come packed with each unit. 

Whether your usage involves recording, broad- 
casting or home entertainment, your choice 
should be the choice of the professionals... the 
STANTON 881S. 

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

Erler No. 52 on Reader Service Card 
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CLEAN YOUR 

RECORDS THE 
PROPER 

WAY. 

DRY CLEAN THEM. 
Some of the widely advertised record 
cleaners would have you believe that you 
must use a liquid or chemical preparation 
to clean your records properly. What they 
don't like to taik 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. Pixoff'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 grooves. And Pixoff does it 
gently and safely! 

But what's even more important, you 
can hear the renarkable difference in re- 
duced pops, crackles and distortion after a 

Pixoff cleaning. The original sound comes 
through because 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 Pixoff dry cleaning way. 
Write today for your nearest dealer. 

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

PIXOrr 
The International Award -Winning 

Record Cleaning System 
Enter No. 66 or Reader Service Card 
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Volume Expanders 
Q. I 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 componénts 
used in conjunction with the active 
ones. 

Speaker Hum 
Q. I own a pair of electrostatic 

loudspeakers which are placed in a 

small room, and the 60 Hz hum I 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- 
facturer 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 convëy 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 oh 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 tile 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. 

If 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 
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,s2 new class 250 w. amplifier 

SOUNDCRAFTSMEN S NEW CLASS AMPLIFIER WAS INVENTED AND DESIGNED TO PROVIDE THE BEST PERFORMANCE, 
MOST -NEEDED FEATURES, GREATEST RELIABILITY AND ENERGY -SAVING EFFICIENCY, PLUS STATE-OF-THE-ARTAUDO REPRODUCTION. 

LIKE OUR PE 2217 PRE -AMP, THE MA5002 IS A IV/ASTERPIECE OF COST-CONSCIOUS ENGINEERING -A $1,000 VALUE FOR LNDER $700. 

Condensed Information Manual - MA5002 
INPUT LEVEL CONTROLS: The input level controls are designed to 
assist in system operation by providing input voltage control from 0 to full. This 

capability is particularly valuable in public address. sound reinforcement. and 
amplified musical instrument applications where many long cables are in use and 
where ground loops and other unwanted conditions might exist. 

"AUTO -CROWBAR®" INSTANTANEOUS OVERLOAD 
PROTECTION: This Soundcaftsmen AUTO -CROWBAR" protection circuitry is 
unique among amplifiers It uses no relays. no circuit breakers. It is all -solid-state. and 
is instantaneous -acting in triggering an SCR (silicon controlled rectifier). which dis- 
charges the amplifier's DC power supply in a few micro -seconds. simultaneously the 
AC power is de -coupled by a TRIAC. lemrmg the amp with no power applied. (An aux- 
iliary low voltage (12VDC) power supply used for meter lights and L.E.D,'s. remains 
activated. This supply turns on the overload L.E.D. and also resets the full AUTO 
CROWBAR' circuit after approximately one or two seconds delay.) When the overloac 
is minor. such as over -driving or shorted speaker wiring. the AUTO -CROWBAR" circuir 
will automatically and cantmuously attempt to reset itself every second or two. until 
the overloaded condition is removed.... This same AUTO -CROWBAR'- protection cu 
cuit will also cut off the amplifier's output when an overheating condition exists. (Thn: 
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 loud music levels.: 

CLIPPING INDICATORS: The red L.E.D.'s, indicating clipping. are able 

to respond to signals much faster than meters can, and the clipping lights will flash 

dimly as clipping begins. When the clipping lights are bright, the amplifier is exceed- 

ing its rated power output. (Clipping will occur at varying power levels. from some- 
what over 250 watts at 8 ohms, to over 360 watts at 4 ohms.) 

VARI-PORTIONAL® L.E.D.'s: When either channel's output level 

reaches approximately 50% of total power, the green L.E.D. will start to flash. It is 

indicating that the ANALOG LOGIC CIRCUITRY is actuating the second power supply, a 

VARIABLE higl voltage supply, and the A.L.C. is controlling that supply's voltage IN 

ANTICIPATION of a potentially higher output level requirement. The L.E.D. will glow 

proportionally brighter, showing the voltage supply increasing, as the metered power 
output rises above approximately 50%. When the green L.E.D. is NOT ON, the low 

voltage power supply is in continuous operation. and the amplifier is operating in its 

most efficient mode, drawing very little AC line current and therefore saving energy 

costs (for example. you save approximately 1 kilowatt every 5 hours over a conventional 
Class B or AB amp, both operating at % power.) 

METER RANGE: When the meter rangy "times I" (XI) button is depressed. 

the meter will indicate approximate power output in yercentage (100%= 250 watts. 

assuming an 8 ohm load at the speaker output terminals). The meter reading will vary 

substantially with Hz and impedance variance,. therefore. the meter reading will 

always be an approximation. The "times 10" (X10.' and "times 100'"1010131 buttons will. 

in effect. increase the meter sensitivity so that at low power levels, the fluctuations 

of the meter may be seen more easily. 

"SPEAKER 1" AND "SPEAKER 2" SELECTORS: 
The speaker system selector switches are hIgh-level switching devices. and since t e 

full amplified signal is being routed through each switch, it may be desirable to lower 

the level controls prior to switching speaker terns on or oft EITHER speaker systems 
1, 2, or BOTH. may be selected for operation. Since the impedance drops to 4 ohms 
when two 8 -ohm speaker systems are operating, the amp ou^put before clipping in- 

creases to approximately 360 watts. and wall dove the two sets of speaker systems 

quite easily. The Soundcraftsmen amp is. capable of excellent performance with 
any speaker system from 2 ohms to 32 ohms. 

VARI-PORTIONAL® CIidCUITRY-BENEFITS: 
a. enables 360 watts at 4 ohms, 259 watts at 8 ohms. at very low cost, 
b. reduces AC line current requirement to save 1 kilowatt every 5 hours yet provide 

full power whenever needed for high level output. 
c. combined with ultra -fast output' circuitry, provides extremely low T.I.M. for clean 

undistorted sound, with a SLEW RATE of better than 50 volts per microsecond. 
far exceeding most other amplifier circuits. 

CERTIFICATE OF INSPECTION: Actual measurements of each add 
are enclosed with each unit to show actual measured rms output per channel. actual 
measured distortion per channel, actual measured slew rate per channel. etc. 

REMOTE TURN-ON TRIM -ACTUATED delay circuit eliminates 
turn -on surge at time of switch closure, enables REMOTE AC turn -on plug-in ter 

switching from your preamp. 

NON -LIMITING CIRCUITRY protects speakers from limiter -caused 

distortion that results from overdrwing in amplifiers that use current -limiting circuitry. 

DIRECT -COUPLED output. 

SPECIAL FEATURES 

SPEAKER -PROTECTING input circuitry with automatic blocking of 
input below i Hz. This prevents DC from any input source from blowing out speaker 
cones. 

GENUINE WALNUT -VENEER removable end cases to complement 

any decor. 

SOUNDS GREAT: Natural, transparent, open. spacious. undistorted listen- 
ing is provided by a combination of high slew rate, low distortion, and non -limiting 
circuitry. 

VARI-PORTIONAL SYSTEM®- 
TECHNICAL DESCRIPTION: A brief explanation of the VARI- 

YUHI IUNAL. SYSTEM is that its computer -like ANALOG LOGIC CIRCUITRY senses and 

calculates tee amount of voltage required in accordance with the amplifier's rising or 

falling output power level, and it then directs the power supply to make available 
precisely the amount of voltage required, with no wasted energy. The 'scope photo 
illustrates tais Patent Pending system by showing a loud rock music signal pene- 
trating the upper voltage supply, and also showing the supply VARIABLY increasing 
AHEAD of the signal. 

Enter No. 50 on Reader Service Card 

250 WATTS RMS PER CHANNEL, 20 Hz -20 KHz, BOTH CHANNELS DRIVEN INTO 8 OHMS, LESS THAN 0.1% THD 
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Bert Whyte theehscénes 
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 significant improvements in 
record playback and in the records as 
well. 

I hope my friends in the SQ and QS 
camps will forgive me, if I 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 
carrièr, 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 Days (Nemperor 
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, 
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. 

I have visited the Centel a number 
of times, and this past spring I was 
there again. On this visit I was aware of 
the increased activity in half speed 
stereo disc cutting, and I 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. I 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 

technique 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 something in common 
with FM stations.ThisTechnics turntable. 

Introdr_cing Technics SL-1000MK I. The advanced player 
system with the professional direct -drive system of the 
Techn :s SP-10MKII. 

It s expensive. Because the combination of 
ncterials, craf-smanship and te:hnology is rare. And, 
Ln -il new, unavailable. Like the obsidian lava base. 
One cf the hiçhest density materials known to man. 
Ard one of the best solutions known to feedback. 

Dr the world's first nitrogen -hardened titanium 
tanec-rr. The same rigid titanium nitride developed 
ío- ae-cspace. Its less than 85% the weight of 
alumiium. Wi-h far better vibration characteristics. 

Arother mpressive achievement in tonearm 
desigr is the ultra -sensitive suspension. Five ruby ball 
aearings in fo.rr anti -shock pivots. With one -fifth the 
=r cticn of corventional ball bearings. And with 
Techn cs uniq.Je variable damping you can custom - 
tune ine tonearm to virtually any cartridge. 

The heart of the SL-1000MKI1 is the quartz -locked 
direc--drive system cf the SP-10MKII. The system used 
by rrary of America's leading classical FM stations. 
Beccjse of its unsurpassed accuracy, unrivaled torque 

and increcib'y =ast stop/wart action. And you tai tu -n 

or this pe -fo -mance frarr your listen ig pcsiticn. Wi-h 
Technics -.mock bor." re. -note control. 

Technics SL- CJOMK I A unique comb raticn 
of -echno agy for tie cLd ophile wh_. demancs 
the JItimc-e n turnable aerformancs-. Compc-e 
srecificat ans cid you'll see why t6ete's no 
corrpariscr -orTecinirs S_ 1000MF:IL 

MOTDF: B-usnlesç CC motor, quartz phase locked 
servo circuit. TORQUE _`..1 lbs. in. STARTING TIME: 0.25 
sec. (25° rotation). to 33', rpm. BFAKING T M=: 0.3 
sec. (30° -otot on). from 31/2 rpm LOAD 
F_JCTUAT Ov: 0% up -o L.3 lbs. ir. SPEED DRI=T: 

_.(0.002% WOW AND FLUTTER: 0 0=5% WRMS (JIS 

C5521). RJrMBLE: -73 dE ,DIN B). TJ dEARM TY°E 

Hrriable dina-iic Jaw p rg universc . FRICTION: 5 mg. 
(ateral and veto: I). EFFECTIVE MASS: 22 gm. with E.5 
çm. cartridge and 1.25 3m. tracking force. 
SJGGEST=J RETAIL PRK= $1,300 

TecFni:s SL-100CMK I. A rare ccmbinatici of 
cudio technol_çy. A new standard cf aucio 
excellence. 

`T=-Fnics re©nnenced ,ice zr actual retail pr ce will be sett)), deale -s. 

ThCh11iCS PrDibssiolE v Ser,es 
byPanasonic 
Enter Na. it on Reader Service Card 
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IOW 
DAT' i BIPT.1 

When you improve the preamp that startled the audio 
world 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. 

Refinements were achieved in what had seemed 
near -perfect specifications. Unit -to -unit consistency is 
assured. More important, in the elusive matter of sheer 
son c accuracy, the new PAT -5 BI-FET is going to open a 
lot cf eyes, and ears. 

Tie 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 mil -spec non -polarized 
tantalum capacitors and 2% dipped mica capacitors in 
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. 
Ask your dealer for an in-depth demonstration. Don't be 
switched. If not available at your dealer, call Mike Patrick 
colt azt at 609/228-3200, or write Dynaco, Dept. A-11. 

PAT -5 dl-FET 
Kit, ucer $300 
Asserrb ed, under $450 

dunrarco 
Box 88, Blackwood, N.J. 08012 

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 SX 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 5.5 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- 

TM NATIONAL SEMI -CONDUCTOR CORP. 
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We just raised the standard 
of the industry. 

© 1977 Koss Corp. 

The new Koss PRO/4 Triple A. 
We did it again. We took the incred 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 before. You 
remember it all: the expectant hush of 
the crowd . .. until suddenly ... the 
night explodes with the glittering 
splendor of the all engulfing 

performance. 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 bass. 

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 make 
wearing them as much of a pleasure 
as listening to them. And all the 
while, the Triple A's special, human - 

engineered, direct -contoured 
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 standard for those who 
set their standards high. Write c/o 
Virginia Lamm for our free full -color 
stereophone catalog. Or better yet, 
take your favorite records or tapes to 
your Audio Dealer and listen to them 
like you've never heard them before 
... live on the new Koss PRO/4 
Triple,A. 

IÇO S Sstereophones 
hearing is believing 

KOSS CORPORATION, 4129 N. Port Washington Ave., Milwaukee, Wlsconsln-53212 
Koss Internationale London, Dublin, Paris, Frankfurt Amsterdam Kass Limited/Ontarro Koss K.K./Tokyo 
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quency response and phase accuracy 
are a function of feedback control. 
Getting 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? 

Don't 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 200B 
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 

12 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. Poweroutput: 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. 

:leau W/rtea4® 
The Powerful Difference 

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

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 for a 12 inch/ 331/3 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 2.1 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, I 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 acoustic environment 

or merely capture a fine tonal nuance, we at Beyer have a 

specific microphone for your personal needs. 
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, 1S5 Michael Drive, Syosset, N. Y. 11791 
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BEYER CYNAIl1IC - the microphone people. 
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system is flat to 7 Hz, and his unit is 

down only 3 dB at 4.5 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 

Meet Crown DC -300 amp, serial 
number 2131. It's owned by Fanfare, who 

puts together sound systems for performers. 
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. 

Then go talk business with your Crown dealer. 

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. 

crown international 
Box moo, Ellan3rt In '1651'1 

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 cútting 
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. I 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- 
ulator is $350.00. Lit 
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No other speaker has ever 
looked like this, no other speaker has 
ever been built like this. And we believe 
no other speaker, regardless of size or 
price, can recreate the impact act and feel p 

of live music like the Bose 901 Series III. 
It is a speaker unlike any other. 

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 package that 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, I 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 I 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? 
!spy was that solemn 
plastic head from 
Sennheiser in 
Germany which 
when equipped with 
microphone ears 
(Sennheiser) could 
take down what 
seemed to be the 
ultimate in binaural 
sound, two- channel 
for headphone 
playback. I 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 I took Ispy 
back to return him 
to his forefathers. 
But Ispy did a good 
job. And the cause 
of binaural recor- 
ding, that unique 
and different medium, was thereby 
advanced. 

So Ispy departed and I 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, I might 

ud 
etc. 

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 1952? I 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 

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. I 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. It just didn't work. Though the 
sound itself was lovely. 

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

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

The beginning of this cycle came via 
another dummy 
head -JVC 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? I briefly set 
up the head in my 

studio, hooked it to my ten ton 
stationary monster (it feels that way 
when I 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, I 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 I went on to other cycles, and the 
other shoe didn't drop. Not for a long 
time. 
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Why Mkro-fkoustks 
2002-e owners enjoy musk 

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 
quality which can only come from major 
advances in cartridge design. 
Twin -pivot dual -bearings. Perhaps the most 
unique feature of the 2002-e is its direct -coupled 
transducing system. which was granted U.S. 
Patent No. 3952171. Unlike conventional single - 
pivot cartridges. which can only be optimized 
for 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-e'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-e also reduces 
record wear to vanishingly low levels. 

records. Since over 95% oT today's records are 
warped to some degree, a lighter cartridge means 
more effective tracking at lower stylus forces. 
At less than nalf the uPeight of most high -end 
cartridges. the 2002-e enables y®u to enjoy records 
that couldn't be tracked by other cartridges. 
The mismatch problem: solved. Until now, an 
exact match between phono cartridge and 
preamp (or receiver) input impedance was re- 
quired for flat frequency response. The 
2002-e's bu_lt-in passive microcircuit eliminates - 

mismatch p-oblems by automatically con- 
trolling output impedance. This microcircuit also 
makes the cartridge mmune from the effects 
of cable capacitance so the 2002-e may be used 
with all types of tone arms-even those lacking 
low -capacitance cables. 
Critical acclaim/popular acceptance. Few 
contemporary high-fidePty products have received 
such unanimous critical acclaim. And no other 
stereo phono cartridge has been so successful in 
satisfying the critical demands of todays 
sophisticated, dedicated musi: lovers. 

But don't take our word about why 2002-e 
owners enjoy music more than you do: the proof 
is waiting at your Micro -Acoustics dealer. Or 
contact us or more infoamation. 
Hear the difference. To help you evaluate and 
compare cartridge tracking and transient 
abilities. we've developed a .anique demonstra- 
tion/test record which is itself enjoying wide- 
spread crit.cal use and acclaim. (For a postpaid 

Low cartridge body weight. More and e cozy. send $3.95 to the factory.) 
more tone arm designers are discovering Micro -Acoustics Corp., 8 Westchester 
the importance of cartridge weight, Plaza. Elmsford NY 10523. In Canada. 
especially in tracking warped Micro- .acoustics H. Roy Gray Ltd.. Markham. Ont. 

"Because good tracking isnt enough" 

2002 

e 

$119.00, suggested list. 

1977, Micro -Acoustics Corporation 
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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, 
It 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 

10 

c/o Anglo-American Audio Co., Inc. 
P. O. Box 653 

Buffalo, N.Y. 14240 U.S.A. 

All of a sudden, it did. The last 
portable recorder I had used was a 

bravely pioneer reel-to-reel battery 
model that could barely keep itself 
turning at 33 ips (at 71/2 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 
I 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 I find so enjoyable. 

It pays to stick with one manufac- 
turer. The JVC dummy and phones fit- 
ted the Model KD -2J 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 I had the recorder slung over one 
shoulder and the phones on my own 
head and I 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 
(spy's rakish hat with the visor. He, too, 
was a sight to see! Since he was 
Japanese, I 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. I 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 or so. 

So I 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 I 

am walking south, out the side door 
(clunk, it closes) and to the edge of the 
lawn. Now I 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? 

AUDIO November1977 
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The most 
important 
piece of audio 
equipment 
you'd ever own. 

Yours to examine FREE for 15 days. 

25 FACT -FILLED CHAPTERS 
ARRANGED IN "EASY -TO -MIND" 
QUESTION AND ANSWER FORM 

Basic Principles of Sound 
Acoustics, Studio techniques, and 
Equipment 
Constant -Speed Devices, Motors, and 
Generators 
Microphones 
Attenuators 
Equalizers 
Wave Filters 
Transformers and Coils 
Sound Mixers 
VU and Volume Indicator Meters 
Vacuum Tubes, Transistors, and Diodes 
Audio Amplifiers 
Disc Recording 
Cutting Heads 
Recording and Reproducing Styli 
Pickups 
Magnetic Recording 
Optical Film Recording 
Moton Picture Projection Equipment 
Loudspeakers, Enclosures, Headphones, 
and Hearing Aids 
Power Supplies 
Test Equipment 
Audio -Frequency Measurements 
Installation Techniques 
General Information, Charts and Tables 

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, 

Ir 

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

Send for the AUDIO CYCLOPEDIA today. 
If you don't agree that its the most impor- 
tant piece of audio equipment you 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 for 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. 

IM 11M.1.11 

Yes, please rush me the AUDIO CYCLOPEDIA 
(#21455) for my free trial. I understand if not 
completely satisfied, I may return it within 15 days, 
and owe nothing. Otherwise, it's mine to -keep for 
only $34.00 plus postage ancf handling and local 
taxes (where applicable). 
And, whatever I decide, a copy of "The ABC's of 
Tape Recording" (valued at 53.50) is mine freel 

Name 

Address 

City 

State Zip 

Mail to Audel 
4300 W. 62nd Street 
Indianapolis, Indiana 46206 
A Division of Howard W Sams & Co., Inc- 

CT35 8 
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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 

Lenco Turntables 
from Switzerland. 

Precision made. Affordable. 
Good looking,too. 
In terms of craftsmanship, in terms of 

style, Lenco 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 absorbing viscously -damped 
tone arm ift, and anti -skating device. 

Availabl from 
Neosor is Corporation of America, 180 Miller Place, Hicksville, New York 11801. 

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. 

Model L-133 Model L-2 Model L-83000 

Model L-83300 

Lenco 

(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. It 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 I 

happened to be facing. Now what 
would happen in the playback of the 
recording, when I suddenly turned 
from, say, west to north? 

In normal playback, i.e. 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, I 

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. I 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. I 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. I heard him straight in 
front of me, just as I saw him. 

Then suddenly, I noticed the 
bulldozer, still dozing away out 
there-but no. I took off the phones; 
no dozer! Put them on, there it was. 
Uncanny. For a moment I 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. 

Enter No. 33 on Reader Service Card 
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Para -Power 
(Parametric Equalizers by SAE) 

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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For Complete Information Write: A 
Scientific Audio Electronics, Inc. 
P.O. Box 60271 Terminal Annex, Los Angeles, CA 90060 

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. 
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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 two 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 Cr02 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 III -C is a four-way 
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 ±0.5 dB and in the control sec- 
tion 20 Hz to 20 kHz +0, -0.25 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 lbs. 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 oie of the most inporiant 

elements of tonearm des.igr. It is the najor scurce c- 
resistance encountered by -he stylus 3s it traces the 
record groove. And it disc' y affects the way your 
records sound and how !or g they last. 

While most tests. of torea-rr perforr-ance req _ire 
sophisticated labcratory equipment a remarkably 
precise test of bearing fact on can be nadle with oily a 
5/er square of paper, suca as tie comer of 3 collar dill. 

That piece of paper, placed on the ieac of a -3arefullí 
balanced free-floaing tcnearm, will cause -he tonearm 
to lower-or it won't. It depends on wrether tie beainç 
friction of the toiearm p vdt is significantly ewer than 
the 25 -milligram weight oz -he paper. 

A good place to make this test is at dour nigh fidelity 
dealer. You can try it on any tLrntable you may he 
ccnsidering. Wa believe vou'l be surprisec hovt 
few-even very high -pr ioec ones-can pass :his 
simple test. 

We encourage this test w th confide ice, since even 
our lowest -priced model, the 1237, has ve tical oearinc 
friction well below :he tes: condition. 

While making th s tes- you might examine forearms 
in other ways. For example, a -e they straight (good) or 
ccrved (not so good)? Curving the tonearn adcs more 
mass and makes tie arm prone to lateral imbalance. 

Also, note row srnoothi,' you can balance the arm, 
the sense of precision you get as you set tracking force 
and arti -skating aid tie uvera I sense of quality in the 
materials and finish. 

Then yowl -:nuv wr,i Dual wants you to know more 
about toneains And why othe's may not. 

For the lite of your records 
United Audio, 1 20 So. Columbus Ave., Mt. Vernon, NY 10553 

Enter No. 17 on Reader Service Card 
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Dear.eltor 
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 I 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 - 

26 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. I have 
heard complaints of tape jamming and 
wearing out, but I have played Mem- 
orex 90 -minute 8 -track tapes hundreds 
of times with no problems. Besides, by 
the time the tape is worn out, I am 
tired of the music anyway. 

Here's a new idea ... combine the 8 - 

track and E Icaset formats. Use the end- 
less loop of the 8 -track, but pull the 
tape out of the front like the Elcaset. 
This way waw 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 for years; I can make better 
quality recordings with none of the 
long silent gaps between songs. When 
will the manufacturers of 8 -track tapes 
improve the quality with the same 
diligence they have put into the 
cassette? 

Glen R. Neal 
Sayre, Okla. 

Mises Mice 
Dear Sir: 

During late 1974 and early 1975 I 

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

to have the labs of the manufacturer in 
Bucharest plumbed. In a short time my 
efforts were well rewarded with a full 
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. I 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! 

But that very fall I 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, I wondered why these cute 
little critters were homing in on the 
FU -100 instead of on their mothers. Of 
course, I had an hypothesis. So I went 
up to my socioacoustics lab and 
brought home some test equipment. 
And, of course, I was right. The FU -100 
was emitting a frequency, even when it 
was turned off, of 40,000.127 Hz. And 
it was emitting this frequency at a level 
of + 37.2 dB re 1.0 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, 1 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, I decided to dis- 
connect the unit from the house cur- 
rent. But still it continued to draw the 
pups towards it. At first I thought that 
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We're rather well-known for our 
expensive amplifiers and tuners. 
Now we'd like to be known for our 

less expensive ones. 

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 
oscilloscope 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 

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. 

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 ohms, 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, Ltd. 
200 Aerial Way. Syosset, New York 11791 In Canada: White Electronics Development Corp., Ontano 
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the rats had just been imprinted to it 
but as a socioacoustician, I immedi- 
atley rejected that thought and con- 
cluded that the FU -100 must be able to 
emit the supersonic frequency all by 
itself. So I 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 I was cleaning up and 
vacuuming the living room after the 
Ultima to affaire, I 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 I 

started to miss Audio. Thus, early this 
year I entered a new subscription. Only 
now am I discovering what I missed 
during the lapse. 

Uiibel levably 
t)el levable 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 II with any pair of the new small super -speakers 
by ADS, 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 II. 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 II is sold. 

MILLER . KREISEL SOUND CORPORATION 
8719 Wilshire Boulevard, Beverly Hills. California 90211 USA 213 652-8318 

In reading recent Dear Editor letters, 
I 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 I 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 I 

design reflects design principles 
pirated from the original design? Of 
course, I 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 I 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: I 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 I 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 I receiver, I would like to sub- 
mit to the readers a few noteworthy in- 
cidents during my confrontation with 
it. 

I 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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"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 a time anyway. 

But never is a long long time. 
So, when I heard that B I 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 I C looked 

impressive. 
At home it's been a revelation. 
With the B I 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 I C turns itself off automatically. 

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

B I C taught me a 
lesson, Celeste. 

I'll never say never 
again." 000m 

"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.IC, WESTBURY, LI, NY 11590. 

©1977 BRITISH INDUSTRIES CO. A DIVISION OF AVNET INC. 
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tioned that I might be surprised with 
the performance of the Lirpa as i load- 
ed it and the hay into the back of my 
"Rolls." I 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 I reached my des- 
tination that I realized how perceptive 
the dealer was because the Lirpa had 
apparently eaten the bale of hay! Not 
to be discouraged I 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. I overcame this obstacle by 
fashioning some adapters that I 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 one 

from a paper 
cup? 

Great wine like a Chatiu 
Lafite-Rothschild requires 

more than El aper cup tobe 
fully enjoyed. 

And an expensive stereo 
system oat be appreciated 

fully without the addition 
of one, small compone-tt. 

The Subwoofer, by RH 
LABS. 

If you've spent say, $1000 
to $2000 fir your system 

and you haºen't yet invested 
in The SaL-woofer, yodre 
missing a .ot of what yen 

paid for i -i -he first place. 

The Subwaofer gives you 
bass like nnr've never had 

it befo -e Whatever the 
music The Subwooer 

works w i -h your speakers - 
to dev>l )p a depth and 

'F^ ltiiNE PRODUCE OF FNAFCf 

Ca4;4(II S - Bc,FPEO 

i i 
i i a n Esrnlr ltFv.. 

N[ -W c, v< 

clarity of sound that only 
a live performance can 

match. 

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

Write us. We'll send the 
name and address of the 
RH LABS dealer nearest 

you. 

The Subwoofer, by 
RH LABS. 

The Live Performer. 

I. 
L LABS 

This being done, I proceeded to 
make arrangements for the tests (sub- 
jective and scientific). For this critical 
part I 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, I received on/and 
from a local farm squealing pigs and 
mooing cows. Thus, I was able to A -B 
between live and reproduced. I failed 
to negotiate a deal with the musical 
unions for Mr. Autry and guitar. (There 
was some prejudice involved here as 
they indicated that I should stick the 
Lirpa in my ear. But being an un- 
compromising sound cono -sewer, I 

concluded that I would compromise 
and test without Mr. Autry.) 

One minor malfunction I noticed 
was that the gain control of the Lirpa 
was slightly over frictioned for a 

smooth feel. I found that a 24 -inch 
pipe wrench and a three-foot length of 
cheater pipe would overcome this 
problem efficiently. I 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, I 

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 I still had A 
to work with. 

I only wish I 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. 

I 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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CHOOSE A 
REALISTIC° 
CASSETTE... Our new SCT -15 deck sets new standards for stereo cassette recording at 

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 formulas, including Cr02. 
Convenient front -load design with large VU meters, digital tape counter, 
and dual mike inputs. Six function controls. 199.95. 

DOLBY*TII1I!S TWO 

e 

ro.roM 

PAJSC 

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. * --Dolby" is a trademark of Dolby Laboratories Inc 

FREE! New '78 Catalog 
Come in for your copy 
and see what's really 
new in electronics. 164 
pages -100 in full color. 
2000 exclusive items. 

-7aF4L/StsG 

ICRS 

OR 8 -TRACK 
DECK 

EACH WITH 
DOLBY! 

SOLD ONLY WHERE YOU SEE THIS SIGN: 

adre IhaeK 
A TANDY COMPANY FT. WORTH, TX 76102 6000 LOCATIONS IN 9 COUNTRIES 
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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 

32 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 engineering, 
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 ease 
with Mozart, Pink Floyd, 
spectrum analyzers 
and the difference between 
Butterworth and Chebyshev 
filter response. And it's 100% 
noncommercial, accepting 

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, I 

was forced to purchase the movie 
soundtrack from "Star Wars" in the 
record -album format. I must say that I 

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 will tell you. advertisingrfrom 
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- 
tlipgly 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 copies 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. 

Send your $28 for the 

O first six issues today to 
rideThe Audio Critic, Box 392, li Bronxville, New York 10708. 

It seems that this level of quality is 

acceptable to the mass market, but to 
the audiophile it is unbearable. I 

would gladly pay five times as much 
for a high quality recording of this ma- 
jor work. I 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, I 

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, I 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, I 

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. I suggest these additional 
tests since I 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 yield 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 
LIQU OOLED SPEAKER. 

Designing a great loudspeaker 
system is truly an engineering 
challenge. Solutions don't come 
easily. 

But every so often... 
And that's been AR's secret; a 

quarter -century of innovation 
and engineering concepts which 
have influenced speaker design 
world-wide. Acoustic suspension. 
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 

your system. 
The AR solution: Suspend 

the voice coil in an exotic 
magnetic liquid, (it costs nearly 
$3000 per gallon) to position the 
voice coil 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 fidelity stores, from about 
$65 to about $450. 

Listen to them before 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. 

111 

WTELEDYNE ACOUSTIC RESEARCH 
10 AMERICAN DRIVE. NORWOOD. MASSACHUSETTS 02062 
IN CANADA. A. C. SIMMONDS 8 SONS LTD. 
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Decca 

Record Brush: 

No Sìde Effects 
Most record cleaners use liquids. They 
do the job. But not without side effects 
which reduce the life of your records. 

To see why, imagine you are examining 
a record groove through a microscope 

34 while various liquid cleaners are tried. 
All the cleaners remove a lot 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 one 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 keeps your records sounding 
like the first time. 

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

ROCELCO INC. 
160 Ronald Dr., 

Montreal, Canada H4X 1M8 
Phone (514) 489-6841 

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 

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: 

T(s) = 
Ks 

¡27rfs RAT`SD 1s+4(a+1)2fs2 
QTS MMS / 

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 I 

have enclosed it for your examination. 
We feel that with your great experi- 
ence in these matters, you can prop- 
erly identify the creature. 

I 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. I didn't use a 

lantern, I used a five -cell flashlight. 
Also, I would like to point out that I 

am only mumblety-mumble years old. 
My whiskers are not quite as grey as 
pictured, and I still have most of my 
hair. 

W.I.J. Hoge 
Boy Wonder 

Honest Critic 
Dear Sir: 

Despite the fact that I love the 
Beach Boys and subscribe to their fan 
magazine Pet Sounds, I 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 it is. It took guts. 

Mac Dean 
Richmond, Cal. 

Laudable Lorpa 
Dear Sir: 

Your report on the Lirpa I receiver 
(Audio, April, 1977) bears out what I'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 ... so far. 

Of course, your approach to this 
report is itself innovative, as I 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 I 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 I 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 I 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 new AD 
cassette 
takes the 
normal bias 
postion to 
extremes. 
We made a name for ourselves by creating 
the world's first non -chrome, "high" (CRO2) 

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 
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. 

4TDK. 
The machine for your machine. 
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DIRECT TO DISC WHAT'S NEW 

NEW JAZZ AND CLASSICS 

DIRECT TO YOU 
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"; phis 
Ellington's "Cotton Tail" and title cut 

36 "Trackin" by Tabackin himself. Flute. 
sax, piano, bass, and drums in 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 
Imperial; monarch of grand pianos. We 
believe you'll feel, as we do, that it's well 
worth 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 

guaranteed perfect pressings; rushed to 
you via UPS. The Specs Newsletter will 
he 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 y lur needs as 
you order, as a sell-out is inevitable. 

"".ov" Thank you. 

130 FALLEN LEAF DR 
HILLSBOROUGH, CA 94010 
ó eerda: 114 ea. 'Holding Newsletter, shipping, k handling. 
N ewsletter. $1 te cover postage k handling. 
California residents meet add local 'sleetaa. 
Rash me pressings of Lem Mackin Quartet #1D05 
anal me prwinga of Beethoven "App asionate" 

#1D04 `. - please Band me the Specs Newsletter alone. 

N am* 

Street: 

City: State. Zip: 

My cheek or monq.order b enclosed. 
Use ay 7. viesl'll° or - Muter charge 

Card # 1:pira: J 

Mall te spas, 150 Pallen Leaf Dr., lillatforengh, a. 54010 
Dala inquiries lnvlt.d. 

TEAC Cassette Deck 
The Model 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- 

aa 
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cations are wow and flutter of 0.06 per 
cent, with a frequency response of 30 
to 16,000 Hz with CrO1 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 R8-5000, 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 1/4, 1/2, 

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 -40 dBm to +10 dBm or 50 
dB SPL to 100 dB SPL, and each one- 
third octave channel is peak reading 
with a decay time of 1/2 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 1 gram ± 1/4; setting 
with the integral brush is 2 ± 1/4, re- 
sulting operational tracking is 1 ± 1/4. 

Frequency response is 10 Hz to 25 kHz 
(individually calibrated to 20 kHz), 
output is 0.9 mV/cm/sec, channel 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 ±0.2 dB, 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 Equipment: 

"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 might indicate, 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 Stereo Review, June 1977, by 
permission. All rights reserved. 

Ohm 

OHM 
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You can get a free 28 -page brochure and complete reprints of Ohm reviews at any Ohm dealer, orb y writing us at: 
OHM ACOUSTuCS CORP., 241 Taffee Place, Brooklyn, N.Y. 11205 
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What the 
listeners want. 

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

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

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

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

... I am convinced of the great improvement 
Dolby can make to FM broadcasting... 

...Good luck on your efforts to increase 
dynamic range on 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 ... 

... I feel this is a step forward in FM 
broadcasting... 

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

...I now 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. I was quite impressed! ... 

...All audiophiles owe you much for 
making cassettes such a wonderful source 
of music. I 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) 
is installing it... 

...I made ita point to own a Dolby receiver... 

Dolby FM 
The quotes 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 U.S.A., FM 
stations in 10 metropolitan areas plus 101 other cities 

00 Dolby 
Dolby Laboratories Inc 
'Dolby', Dolbyized and the double -D symbol 
are trademarks of Dolby Laboratories, Inc. 

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. 

731 Sansome Street 
San Francisco CA 94111 
Telephone (415) 392-0300 
Telex 34409 
Cable Dolbylabs 

346 Clapham Road 
London SW9 
Telephone 01-720 1111 
Telex 919109 
Cable Dolbylabs London 
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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 
for demonstration purposes, they are used in a 
more subtle way. Let's face it. the effect is hard to 

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 will enable you to hear 
one of the main effects of Dolby FM. The demo 
is artificial, but technically valid. 

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. 

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 -frequency, 
high-level capability difference between Dolby 
FM and conventional FM. All 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. 

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. 

Technical Note 

The use of wideband noise is becoming increas- 
ingly popular in testing audio equipment 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). 

Dolby FM 
1 01 

Conventional FM 

-,-, 
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Real-time analysis of Dolby FM whun tuned IC 

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 -frequencies can be reproduced with significantly improved 
accuracy using Dolby FM. 

August 1977 Dolby FM statistics: In U.S.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 

Dolbÿ 
Dolby Laboratories Inc 
'Dolby' and the double -D symbol 
are trademarks of Dolby Laboratories, Inc. 

different tuner and receiver models incorporating 
Dolby FM decoder circuits. 

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

731 Sansome Street 
San Francisco CA 94111 
Telephone (415) 392-0300 
Telex 34409 
Cable Dolbylabs 

346 Clapham Road 
London SW9 
Telephone 01-720 1111 
Telex 919109 
Cable Dolbylabs London 
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LAI\G 
TI IH 

WAY 
Interview with Maynard Ferguson's sound man 

When asked about getting material 
for a story on the experiences of a 

sound technician, I 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. I hadn't 
heard Maynard play in quite some 
time, and I 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 HIFl SYSTEM 
FOR ONLY $4.25. 

Most people -hink they 
have to buy expensive 
equipment to improve their 
hi-fi systems. 

But no matter how good 
the components n any 
system are, it's impossible for 
the sound you have recorded 
to be any better turn the tape 
you record it on. 

So before you inves 
hundreds of dollars in new 

equipment, invest $4.25 in 
a Maxell cassette. 

Maxeli is reccgnized as 
the premier qual ty 
recording tape the world 
over. It's used by more audio 
critics who evaluate hi-fi 
equipment than any other 
brand. Among people with 
expensive sound systems, 
we're also the most popular 
tape. But this doesn't mean 
we can't make a medium 

quality system a better 
sounding system. 

Buy just one Maxell 
cassette and see how much 
better it sounds than the 
tape you're using now. 

At $4.25, you can think 
of us as expensive tape. 
Or the cheapest way in the 
world to get a better 
sounding hi-fi system. 

maxell 
oration of America, Moonachie, N.J. 
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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 
I asked Tony for some thoughts on 

what sort of experience would be 

42 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 - 
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If your cassette 
does not give you 
enough headroom: 

0 

Am «MI6 

TryFuji. It does. 
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. 

FUJI 
For better recordings. 
Fuii Photo Film U.S.A., Inc., Magnetic Tape Division, 
The Empire State Building, New York, N.Y. 10001 
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The sound 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 throughout, including mikes and 

sound for inside locations without 
compression or limiting, and that ef- 
fects should be subtle and used with 
discretion, not all 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 
I 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. I do prefer to use my 
own boards and mikes which I 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." 

AUDIO November1977 

AmericanRadioHistory.Com



Now there's a speaker at $139 l$145 
east of the Mississippi) that has actually 
been compared to our phenomenal $1200 
Quantum Line Sources^'. 

Our new QaTM. 

It 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 tweeters", 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. 

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

Efficiency? You can drive Qa with 
as little as 15 watts/channel or as much 
as 150-comfortably. 

Now we're not saying that the 
modest price of the Qa 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 Qa with 
other legendary speakel;s, a remarkable 
thing happens. Speakers that used to 
sound great now sound wrong. 

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

who and where he is. Test Qa land our 
$180 3 -way gem, Qb) 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. 

nf nItY° Qa 
Enter No. 23 on Reader Service Card 

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

C1977 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. 
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It's 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 lab, distortion is measured at full -rated amplifier output. At home, you 
rarely, if ever, use the amplifier's full -rated power. 

In the lab, 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 lab, noise and distortion are measured separately. At home, you hear 
them together. 

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

We connect our test equipment to the phono input and speaker output 
terminals, so we can measure the performance of the entire receiver. We 
set the volume control at -20dB, a level you're more likely to listen to ,_.2 

TAPE than full volume. We measure noise and distortion together, the way you COPY ` 

hear them. 
2.1` 

On each of our new receivers, Yamaha's Noise -Distortion Clearance 
Range assures no more than a mere 0.1% combined noise and distortion 
from 20Hz to 20kHz at any power output from 1/10th watt to full - 
rated power. 
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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- BASS 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 
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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 O 
while listening to another. 

ut Selectors. Here's extra convenience for tape recording enthusiasts. Record any source 
For example, copy a tape or disc at the same time you're enjoying an FM program. When 

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 purist, 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- 
dented receiver. © 1977 YAMAHA INTERNATIONAL CORP. 
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\The Sound Shaper. 
use all room re 

n reated ual. 

You can own the finest component system 
and still be getting inferior sound. 

Because unless you happen to have an acoustically 
perfect 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. 

A D C 

The Sound Shaper 

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. I 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. 

I 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 I 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. Q 

ADC Professional Products Group. A division of BSR (USA) Ltd., Route 303, Blauvelt, N.Y. 10913 
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Two new electronic products from Nakamichi may be asst what rouge<r;...: 
waiting for. The 410 Preamplifier and 420 Power Anelïher are incredibly corn 
pact, beautifully styled and decidedly affordable. Measering ess than 9" X 

and barely 31/4" thick both are timeless design express one tuakamic 
in quality and performance.. 

The 410 approaches the theoretical limite of error -free amplification_ A superb 
phono section, inherited from Nakamichi s amazing 610 Control Preamplifier, 
utilizes unique circu.try to min mite noise and distortion while maximizing 
dynamic range. Three phone input sensitivities accommodate a wide variety of 
cartridges. There is even a switchable active subsonic titter that keeps rumble 
and tonearm resonances from degrading sound quality. Additioral features 
include fully defeataole tone cont-o circuits, variable contour compensation, 
high -output headphone jack, ard a 2 dB -stepped precision volume attenuator 

The 420 Power Amplifier is a neat, efficient unit for perfectionists w.th moderate 
power requirements. The un:que,outout circuitry originally developed for the - 

Nakamichi 620 virtually eliminates crossover and switching distortions without 
high idling current. The resulting low operating temperatures ensure long-term 
reliability. And, like the 620. the 420 employs a super -efficient toroidal bower 
transformer, low negative feedback and foolproof protection o rcuitry-all of 
which add up to exemplary performance specifications and an effortless sound 
quality that belies its conservatete power rating. 

Let the 410 and 420 add new dimensions to your listening pleasure. 
See and hear them at e (Nakamichi dealer soon- Your ears will bank 
you. For further information write Nakamichi Research (U.S.A. i, Inc.. 

220 Westbury Ave r Carie Place. New 'reek 11514 

from Nakamichi 
410 Preamplifier: Phono S N (IHF-A) Better than 80 oB ret_. 

RIAA Deviation: Within 0.3 dB 
Subsonic Filter_ -45 dB',@ 10 Hz 
Distortion' Less thar0.0031, 
Frequency Responso 20-50,000 Hz +'J, -1.5áB 

428 Power Amplifier Power Output 50 wafts per chän 7e° min ens á 8 ohm; 
5-20 000 Hz. wet leSS than 102% THD 

S N Ratio (IHF-A) fetter than 110 cß (a rated output 
THD @ 1 KHz- Less than 0.0002 0008% at any power level below clapping 
Freq eney Response 5-50',000 Hz -'J -188 
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overload phenomenon which is caused 
by something going wrong in the 
amplifier that can be greatly exacer- 
bated by heavy feedback. Again quot- 
ing from Leach (1), "In summary, the 
two major design objectives for the 
prevention of TIM distortion are to 
design the "open -loop" amplifier for 
maximum linearity and to design it so 
that the open -loop bandwidth is at 
least as wide as the audio frequency 
spectrum." The third quote is from a 

1966 article by Daugherty and Greiner 
(2). It states, "For high quality audio 
power amplification, the crucial fre- 
quency specification is that the open - 
loop response be at least 20 to 20,000 
Hz. Meeting this requirement enables 
the amplifier to deliver full power at 
the extremes of the signal spectrum 
without experiencing transient 
overloading."Finally, a paraphase from 
the same article, "It is shown for the 
high frequency case that if this criterion 
is not satisfied, transient overloading 
will occur inside the feedback loop." 

The excellent article by Leach has 
brought to the attention of amplifier 
designers and the audio public both, 
the work of Otala (3) and some other 
principles of design that should have 
been better known for many years. 
Why so many designers have ignored 
the basic rules of design for so long is a 

This article should be of use to 
readers who are interested in the at- 
tack that has been made over the past 
10 years or so on limitations in the 
quality of the electronics associated 
with every high fidelity system. For 
many years, the quality of the elec- 
tronic parts of a high fidelity system 
has been much better in terms of dis- 
tortion than any of the electro- 
mechanical parts such as the pickups 
and loudspeakers. This is still the case 
in a well designed system. Neverthe- 
less it is possible, even with distortion 
in the poorer links of the system, to 
hear any defects that might exist in the 
best parts of the system. In the past 10 
years, the reasons for these defects 
have been slowly tracked down. There 
are currently two main areas of study. 
One is the phono preamp, where the 
newest pickup cartridges and record 
cutting techniques have placed greater 
and greater demands upon the low 
level electronics. The second is in the 
power amplifier area, where high 
quality and very low efficiency 
speakers have placed very high power 
output demands on the power am- 
plifiers. (This is to say nothing about 
the bone crushing loudness levels 
which are now demanded for the full 
enjoyment of modern popular music.) 

50 Interestingry enough, it may be the 
very same design problems that plague 
both the preamplifier and the power 
amplifier. The study of one type of 

amplifier has yielded insights into the 
problems with the other. In this article 
some historical perspective on the ef- 
forts that are being made to under- 
stand the electronic limitations and 
the strides that have been made to 
overcome them will be presented. 
Some unifying thoughts about the rela- 
tionships among electronic problems 
of signal overload, slew rate limiting, 
quasi -linear and non-linear distortion, 
and the application of feedback in 
amplifying circuits will be considered. 

To set the historical perspective for 
this discussion, I quote four short 
statements from the literature on 
power amplifier design. Two of them 
are from Leach (1). "Basically it (TIM) 
is an overload phenomenon that is 

caused by heavy feedback in the 
amplifier." Later in this discussion 
reasons for qualifying this comment 
will be presented which argue that it 
should read,-We are dealing with an 
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little hard to understand. The recent 
Otala and Leach publications are cer- 
tainly very important and should be 
mandatory reading for all persons in- 
terested in amplifier design and ap- 
plications. 

Amplifier Design 
As the title of this article indicates, I 

hope to set down some unifying 
thoughts about the old principles of 
amplifier design as they relate to the 
new principles. There are unifying con- 
cepts that connect the criteria men- 
tioned above with current thoughts 
about amplitude and frequency over- 
load and in particular the way these 
relate to feedback. This discussion will 
concentrate on power amplifiers, but 
the concepts are applicable to all 
types, including preamplifiers, tran- 
sistor amplifiers, tube amplifiers, FET 
amplifiers, or any other type of 
amplifier. 

It must be recognized that the signal 
being dealt with, sound, has a statis- 
tical nature. It has a great range of 
amplitudes and a broad range of fre- 

quencies. As it occurs in nature, it will 
from time to time exhibit peaks in 
amplitude and/or ranges in frequency 
that simply cannot be handled by the 
electronics or any other component in 
a system, no matter how conservative 
the design. Thus from time to time 
some component in the system may 
overload, either due to a signal that is 

too large or too fast for the system. 
With proper system design this does 
not happen very often. Unfortunately, 
when it does happen, the overload can 
be very troublesome. The ability of the 
ear/brain to perceive even infrequent 
overloads seems to be very good, prob- 
ably better than we would like for full 
listening pleasure. 

This may sound a bit pessimistic. 
Fortunately we do not have to deal 
with signals directly as they occur in 
nature (except with microphones). 
When we are trying to reproduce a 

signal from a recorded source such as 

a record or tape, the source material 
has been pre -limited for us. This may 
not have been done intentionally, such 
as with a limiter, but it will always oc- 
cur because of the natural overload 
limits of the tape material or the 
geometry of the record groove. A fine 

treatment of these limits as they occur 
in records can be found in recent ar- 
ticles by Holman (8, 9, 10). His discus- 
sion of the problem is essential to 
anyone planning to design a preamp- 
lifier. The preamplifier must be de- 
signed to handle any signal that the 
pickup might possibly generate with- 
out either amplitude or frequency 
overload. The signal is, of course, 
greatly amplified by the preamplifier 
and the power amplifier. The demands 
upon the electronics both in amplitude 
and slew rate increase in proportion to 
the voltage gain necessary to drive the 
loudspeaker system. These require- 
ments from the pickup to the gain con- 
trol can be established and remain 
fixed. From the gain control to the 
loudspeakers the demand depends on 
the listener. Every adjustment in 
loudness that appears to the listener to 
be about "twice as loud" actually re- 
quires almost a 10 dB increase in level. 
This means that demands on the amp- 
lifiers in both amplitude and slew rate 
increase about three times for each 
such increase in loudness demanded 
by the listener. It is almost always 
possible to turn the control so that the 
demands made are too great for the 
system and distortion sets in. This may 
occur in either the amplifiers or the 
loudspeakers. This is why, in a com- 
plete design, attention must be paid to 
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establishing the loudness levels de- 
sired. A balanced design will then take 
into account the size of the room, the 
efficiency of the loudspeakers, and the 
headroom desired in the electronics. In 
an ideal design, the only limiting that 
will take place will be in the program 
material itself. The amount of head- 
room necessary is surprisingly large 
with high quality program material. 
Appropriate design criteria will be 
discussed further below. 

Overload Distortion 
Gross forms of overload distortion 

are readily measurable and have been 
studied for over 15 years. The photo- 
graphs in Fig. 1 show three examples of 
amplifiers which have been overload- 
ed with tone bursts. This technique is 

described in Reference 4 in some de- 
tail. In the cases shown, each amplifier 
has been overuoaded by 5 dB above its 
clipping point for a brief period and 
then returned abruptly to a normal 
level of operation. This is a severe 
form of overload which can upset bias 
conditions within the amplifier and 
cause the power supply to sag con- 
siderably. The amplifier output shown 
in the top trace is very good. The other 
two show serious distortion of the 
waveform following overload. The bot- 
tom amplifier recovers with a thump 
and crash that is totally unacceptable. 
Just as these amplifiers behave quite 
differently far tone burst overload, 
they will likely show different forms of 
single cycle and short transient 
overload. Improvements in amplifier 
design, particularly direct coupling 
and complementary symmetry designs, 
have produced some amplifiers which 
are greatly improved in terms of the 
gross overload problems shown here. 
There are unfortunately many power 
amplifiers and preamplifiers which do 
not do well on these tests even though 
the solutions to such design problems 
are well known. 

The main discussions in the present 
article are directed to the much more 
subtle types of distortion related to 
momentary internal amplitude or slew 
rate overloading. As has been pointed 
out, occasional overload might take 
place because of the statistical nature 
of the musical signal being repro- 
duced. 

Reference 2 describes several cri- 
teria that must be met in order that the 
electronics in a system will perform 
without substantial audible defect. 
One of these criteria is that the 
headroom of the electronics, i.e. the 
peak signal handling ability of the 
amplifier with reference to the average 
signal level demanded of the amplifier, 
should be at least 17 dB. This result 

was derived from data that measured 
the amplitude distribution of live pro- 
gram sources. This criteria is still valid. 
The need for headroom is widely rec- 
ognized by professionals. Unfortunate- 
ly some professionals do not allow 
enough headroom and many high fi- 
delity enthusiasts simply ignore the 
problem. The greatest fault I have 
heard with systems I have been asked 
to audition has been that they are 
played too loudly for their abilities. A 

Fig.1 -These three photographs show 
that different amplifiers overload in 
quite different ways even though they 
are presented with the very same 
overload conditions. The traces shown 
are done with the tone burst tech- 
niques described in Reference 4. Note 
that the top amplifier, with 5 dB 
overload, recovers without much dif- 
ficulty. The other two amplifiers 
however have considerable problems 
and will badly distort the sounds they 
are supposed to amplify. 

second criterion was set down in the 
paper which is just as important but 
which has gone largely ignored until 
recently. It is that the frequency range 
of the signals applied to the power 
amplifier (or any feedback amplifier) 
should not be in excess of the open - 
loop frequency capability of the 
amplifier. The reason for this criterion 
is so that internal overload of the 
amplifier does not take place either 
due to amplitude or frequency over- 
load (slew rate overload). Notice that 
the statement of this rule allows either 
the selection of an adequate amplifier 
or the limiting of the bandwidth of the 
signal. It is usually not the choice to do 
the latter. This rule implies that each 
amplifier in the electronic chain must 
have a bandwidth greater than the 
previous one in the chain. Many high 
fidelity systems are a catastrophy 
because this rule is broken. 

The amplitude overload criterion 
stated above is based on the principle 
that while an amplifier might be 
allowed to overload occasionally 
when driven by a typical statistical 
(music) signal, that this should happen 
only a very small percentage of the 
time. There is a rather detailed analysis 
to justify the ratio of 17 dB in Refer- 
ence 2. For the present it is sufficient 
to note that 17 dB of headroom guar- 
antees that the amplifier will overload 
less than 0.1 percent of the time even 
with the best possible program ma- 
terial. In fact the amplifier will 
overload even less often if the head- 
room anywhere earlier in the repro- 
duction chain is less than this amount. 
This is often the case and thus the 
amplifier never overloads at all. This 
principle should be used to select the 
proper sized amplifier after the 
loudness level desired, the loud- 
speaker efficiency, and the room size 
are all known. 

It is not only protecting the amp- 
lifier from overload that is important 
but also selecting an amplifier that 
recovers well from overload when it 
occurs. With most amplifiers designed 
to drive an 8 ohm load the most com- 
mon form of overload is voltage 
limiting. This is usually a well-behaved 
type of limiting that results in chop- 
ping off the tops of the peaks in a 
clean fashion. Many designs do very 
well in this mode of limiting and re- 
cover immediately. In a few cases the 
amplifier may go into brief oscillation. 
Amplifiers that do this should be 
avoided. At lower impedance levels 
such as 4 ohms, or in particular with 
electrostatic loudspeakers where the 
load may become capacitive, it is 

more usual for current limiting to take 
place. Very often current limiting in an 
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Select what you want 
in a record cleaner. 

n Convenience in use 
and storage. 
You shouldn't need a separate shelf, elaborate mo- 
tions or an act of Congress to clean your records. A 

comfortable, hand-held instrument that works best 
on a rotating turntable is ideal. 

C Effectiveness against 
micro -dust. 
Tiny, invisible dust particles hide in delicate record 
grooves and can be ground into the vinyl. Only a 
slanted (directional) fiber using special ultra -small 
fiber tips can scoop up, rather than rearrange, this 
micro -dust contamination. 

Effectiveness againsr 
chemical contamination. 
Fingerprints and vapor -borne oils will deposit into 
channels of a record groove. Such contamination 
hides from adhesive rollers and all dry cleaning 
systems. Only a special fluid plus micro -fibers can 
safely remove such audible, impacted deposits. 

n Total removal of 
contamination/fluid. 
Capillary action-the lifting of fluid by small fiber 
surface tension-is totally effective. You want to 
get contamination off the record, along with any 
fluid traces. 

n Lasting construction. 
You want quality. A record cleaner can last a life- 
time. A plastic wonder can crack into oblivion-or 
you can purchase the hand -rubbed elegance of mill- 
ed walnut befitting the rest of your audio system. 

n Ultimate economy. 
The value of a truly dne record cleaner is justified 
by the cost of replacing your record collection. 
Fifteen dollars is a small investment in long- 
term protection. 

[7j All of the above. 
DISCWASHER, the Superior 
Record Cleaner. 
See the finer audio sealers for a demonstration. 

discwasher, inc. 1407 N. Providence Rd., Columbia, MO 65201 
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Introducing 3 new ways 
to get the truth out of your 
cassette deck_ 

TWO -MOTOR TAPE TRANSPORT SYSTEM 
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The Master Series. 
A Scotcháassette for every 
switch position. 

Three totally different tapes. Each developed to 
deliver the truest, dearest sound possible at each tape selector 
switch position. 

Our Master I cassette is for normal bias recording. It 
features an excellent dynamic range, low distortion, uniform high 
frequency sensitivity and output that's 10 dB more than 
standard tapes. 

Our new Master II replaces chrome cassettes and is 
designed for use on hi-fi stereo systems with chrome bias 
(70 microsecond equalization). It features some spectacular 
performance characteristics, including a special coating that 
gives it a 3 dB better signal-to-noise ratio at low and high 
requencies than chrome cassettes. yet it's less abrasive. 

Our new Master III is for the ferri-chrcme setting. It's 
formulated with the most advanced technology available, giving a 
3 dB output imprc.vement at low frequencies and 2 dB at 
high frequency. And the unique dual layer construction increases 
both low and high frequency sensitivity over chromium 
dioxide and ferric oxides. 

All this, plus unique inner workings you can 
actually see. Our new Master line has a special bonus 
feature. A precision molded clear shell that allows you to monitor 
the inner workings of the cassettes. You can actually see 
the recorder head penetration and the unique roller guides in 
action. Look closely at the transparent shell and youll see 
the water wheels which were specially designed to move the tape 
evenly across the head, reducing friction and noise. And two 
radially creased shims insure smoother wind, improved 
mechanical reliability and reduced wow and flirt ter. 

Enough slid. Now it's time for you to take the true test. 
Match up the right Master cassette with the bíras you prefer. 
Then just listen. 

\bull find that whichever switch posirion you use, a 
-cotch Master is the way to get the most out of it. 

Scotch Recording lape_ 
The truth comes out_ 

Enter No. 58 on Reader Service Card 3 m 
:O(APANY 
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amplifier is accomplished with com- 
plex current detection circuits within 
the amplifier. These are difficult to 
design and can cause complex over- 
load distortions as well as delays in 
recovery from overload. Some ampli- 
fiers are much better than others. 
Possible waveform distortion is shown 
in Fig. 3. A particularly annoying 
defect in overload limiting (current 
protection) is known as chattering. 
This can not only be heard but it can 
burn out tweeters because of the burst 
of high frequency energy delivered to 
the loudspeaker. Low impedance loads 
and current limiting should be avoided 

56 if at all possible. Individual amplifiers 
should be checked for good recovery 
from both voltage and current over- 
load. Complex equipment is needed to 
do the job but the amplifier manufac- 
turer seldom delivers the necessary 
bad news about his equipment. Test 
reports should certainly do this for the 
consumer and some do. 

Frequency Limitation 
The frequency limitation criterion is 

based on a problem which any feed- 
back system experiences. That is, 

whenever the output signal differs ap- 
preciably from the input signal, the dif- 
ference signal can get quite large. This 
actually occurs when there is an ampli- 
tude or frequency overload anywhere 
in the feedback loop. This in turn hap- 
pens when the input signal is either too 
big or too fast for the loop response. 
The further into the amplifier that the 
overload occurs, the worse the over- 
load situation becomes. If the limiting 
comes in the very first stage most of 
the amplifier is not overdriven. Ideally, 
frequency and amplitude limiting 
elements will) be placed just ahead of 
the first stage. Large amounts of feed- 
back can make the overdrive caused 
by limiting more severe. It should be 
emphasized that feedback does not 
cause the problem, it only exacerbates 
it. Recognition of this problem has 

eluded many designers because, even 

PEAK AMPLITUDE 

AVERAGE 
AM P LIT 

- 

though the closed -loop response might 
be quite large, the open -loop response 
is often quite marginal to cover the 
audio frequency range in high power 
amplifying devices. The term used for 
this type of distortion in 1966 was tran- 
sient overloading or transient inter - 
modulation distortion. The term TIM 
was not common because it described 
a special measurement scheme rather 
than a mechanism of distortion. It 
might be most appropriate to call this 
form of overload distortion simply 
"frequency overload." It must be 
recognized that frequency overload 
can be caused by two distinct internal 
overload mechanisms. One of these is 

Fig. 3-Amplitude overload can look 
relatively good as in the top figure, or 
it can look quite bad as in the bottom 
figure. These representations are for 
two different amplifiers under similar 
overload conditions. The bottom 
example is close to chattering, which is 
a condition that should be avoided if 
at all possible. The overload condition 
should show clean and slightly 
rounded waveforms, and quick 
recovery. 

Fig. 2-A complex audio signal might 
look like the one drawn here. Note that 
the peak -to -average values might be as 
large as seven -to -one for the voltage 
waveform. This corresponds to almost 
a 50 to 1 for the power ratio, or about 
17 dB. 

internal amplitude overload and the 
other is a slew rate limiting. Also, 
either one of these mechanisms can be 
triggered by a single signal. No inter - 
modulation test method is needed. 
How these various distortions relate 
and possible solutions are described 
further below. 

The recent excellent work of Otala 
(3) and Leach (1) has shown that over- 
load caused by fast changing wave- 
forms in high gain feedback amplifiers 
is more common now than in years 
past. This is partly due to the develop- 
ment of very high gain operational 
amplifiers. Because of the need for 
heavy frequency compensation and 
the limited current ouptut capacity of 
these microcircuits, they exhibited 
severe slew rate limiting. While any 
amplifier has a slew rate limit, it was 
difficult to get enough gain and feed- 
back to get into serious trouble 10 
years ago. 

During the period when the ampli- 
fier is slewing as fast as it can, it is in 
effect overloaded and thus can not 
pass small signals. The limiting can 
take place for high amplitude, high fre- 
quency signals, as well as for transient 
signals which are like step functions. It 
also occurs for a single signal and in an 
amplifier that might have only one 
stage and no feedback at all. Thus the 
term transient intermodulation distor- 
tion is not a very good one. It is also 
not correct to say that transient distor- 
tion is caused by feedback but rather 
that when it is about to occur that 
feedback can make it much worse. A 
very good way to measure for the ex- 
istence of transient overload in an 
amplifier is given by Otala and Leach 
(Fig. 4). This method does not give a 

very quantitative measure of the dis- 
tortion. The methods shown by Jung (7) 
use steady state signals and more tradi- 
tional measurement techniques. They 
seem to give more quanitative results 
for operational amplifiers and seem to 
indicate fairly well which amplifiers 
are best. However, they are quasi - 
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The1980 Kenwoods. 
No. Were not kidding. By 1980, the kind of 

performance these new Kenwoods deliver will be 
considered commonplace. Here's a summary: 

1. The KA -7100 is an integrated DC amplifier with 
dual power supplies delivering 60 watts per channel, 
minimum RMS at 8 ohms from 20-20k Hz, with no 
more than 0.02% total harmonic distortion. Not only 
is that the lowest THD of any integrated amp, the 
KA -7100 is the lowest priced DC integrated amp on 
the market. ($3001') 

2. The KT -7500 marks the next plateau for FM 
tuners. For optimum reception under any condition 
it has two independent IF bands: the narrow band 
virtually eliminating interference when stations are 
close together. the wide band for lower distortion 
and maximizing stereo separation. In addition, we've 
developed new circuitry which eliminates the high 

frequency beat distortion (that is. swishing noises) 
thought to be inherent in stereo FM broadcast. Even 
were impressed that it costs only $2751` 

This combination of separate amp and tuner 
not only gives you performance unheard of in other 
separate components, it gives you performance 
that will remain elusive in receivers for quite a while. 

The Kenwood KA -7100 and KT -7500. Solid 
evidence that the breakthroughs occurred ahead of 
schedule, and available to you now for a truly 
remarkable price. $575* for the pair, 

*Nationally advertised value. Actual prices are established by 
Kenwood dealers. Handles optional. 

KENWOOD 
For the Kenwood Dealer nearest you. see your Yellow Pages, 
or write Kenwood. 15777 S. Broadway. Gardena, CA 90248 
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A new Space Program 
by Sansui. 

Designed to send every audiophile into orbit. 
Sansui has conquered space - the space in your 
listening room. Our engineers have created a rack 
to hold all your high fidelity components in one 
place so they're easily accessible and easy to 
operate. And the Sansui GX-5 rack is so elegant 
you will be proud to display it in your home. 

The Sansui GX-5 rack is about the only EIA 19" 
standard -width rack available with casters for 
moving your sound system easily from room to 
room. It is 37-1/2 inches tall and can hold 
every rack -mountable component. You can 
also adjust the height of each unit to meet 
your needs. 
We have fil led the rack with our choice of 
outstanding Sansui components. And there's still 
plenty of room for your records. Listen to them 
on the Sansui SR -838 Quartz -Servo direct -drive 
turntable, about the most elegant and stable 
precision turntable in the world. Even when set on 
top of so much power, the SR -838 will 
perform free from all noise and 
feedback. 
When your mood changes, listen to 
your favorite FM station on the Sansui 
TU -717 tuner. Reception, even of the 
weakest stations, is outstanding, with 
selectivity so high there is never a 
problem with adjacent channel 
programming. 
And, of course, if you want to 
preserve these treasured sounds for 
years - as clean and pure as they 
were the very first time you heard them - it's all 
possible with the SC -3110 cassette deck, our 
rack -mountable version of the SC -3100, already 
well-known for its superior performance and 
ultraconvenience including Sansui exclusive 
Direct -O- Matic loading. 
To match these outstanding components, Sansui 
offers you the AU -717 amplifier with the widest 
frequency response (from main -in) of any avail- 
able DC integrated amplifier at any price. With 
astonishingly low distortion and noise, and wide 
overall frequency response, the signal is an 
ultra -faithful replica of the original. The AU -717 
delivers the brilliance and all the nuance that 
makes music so important in your life. 

Listen through a pair of SP -L800 (or SP -L900 or 700) 
dual -woofer speaker systems*They have been 
designed to give you the full enjoyment of the 
clean and pure sound that our advanced 
technology components provide. 
Of course, you can select other components to 
meet your own listening needs. You may want 
slightly less power; so we offer you the AU -517 DC 
integrated amplifier, created with the very same 
expertise as its bigger brother, the AU -717. If you 
wish to spend a little less on your cassette, you can 
choose the SC -1110. 

And for you recordists and musicians we have 
something almost out of this world. The AX -7 mixer/ 
reverb unit is about the finest home recording 
console that you can find at such a reasonable 
price. Versatility is the key, with up to 6 inputs for 
microphones, line level, electrical instruments, 
discs, broadcasts or tapes. You get panpots and 

20dB input level attenuators on the 4 main inputs. 
Reverb is included, as well as circuits for 4 -channel, 
equalization and noise reduction. Record the 
sounds you create on up to 3 tape decks. 

We're sure you'll want to visit your local franchised 
Sansui dealer for a complete demonstration of 
Sansui's new Space Program. Just think about it. 

It will send you into orbit. 
Walnut veneer finish 

SANSUI ELECTRONICS CORP. 
Woodside, New York 11377 Gardena, California 90247 

SANSUI ELECTRIC CO., LTD., Tokyo, Japan 
SANSUI AUDIO EUROPE S.A., Antwerp, Belgium 

In Canada: Electronic Distributors 
SQIt S iLL 

Enter No. 46 on Reader Service Card 

AmericanRadioHistory.Com



60 

linear measurements and there is some 
danger in extending the conclusions to 
what are certainly non-linear overload 
effects such as described here. Typical 
distortion -vs -frequency curves are 
shown in Fig. 5. Some of the curves 
seem to rise abruptly and some much 
more slowly. This would seem to cor- 
relate with a soft limiting and hard 
limiting of the overload mechanism. It 
is too early to tell which mechanism is 

the most desirable. I would speculate 
that the softer limiting causes some 
distortion all the time, while the hard 
mechanism distorts very little up to the 
limit. Thus when the hard limiting 
mechanism persists, it is even more im- 
portant to design the system with ade- 
quate headroom. Whichever method is 

used to measure the distortion, it is 

clear that progress is being made in 
both understanding the design pro- 
blem better and in actually creating 
better amplifiers. 

Design Differences 
Different designs behave quite dif- 

ferently when they are frequency 
overloaded, just as is the case for 
amplitude overloading. Some ampli- 
fiers recover quickly and some have a 

hard time of it. Each individual design 
must be checked for these overload 
problems. A good testing laboratory 
could provide the needed data to the 
consumer. There are two questions to 
consider. One is how to design an 
amplifier that overloads gracefully 
and recovers quickly. The consumer 
has little control over this. The second 
is how to select an amplifier for a given 
application that will overload as 
seldom as possible. 

Fortunately the consumer is not 
helpless in making meaningful deci- 
sions regarding the latter considera- 
tion. In the case of power overload, we 
need to know the peak voltage or cur- 
rent overload point of the amplifier. 
For frequency overload we need to 
know the maximum slew rate of the 
amplifier. If we never exceed the 
voltage or current limits of the 
amplifier there will be essentially no 
amplitude distortion. If we never ex- 
ceed the slew rate of the amplifier 
there will be no transient overloading. 
Regardless of what you call it, TIM, 
SID, SRL, TOD, or whatever, we must 
design the system to prevent or 
minimize overloading and in par- 
ticular, overloading of circuits that do 
not overload "gracefully." 

In order to establish some perspec- 
tive on rules for system design involv- 
ing any amplifiers and power 
amplifiers in particular, I will review in 
summary form some of the statements 

made in Reference 2. "The design of an 
audio amplifier capable of high- quali- 
ty performance requires first that pro- 
per design objectives and principles be 
established. To determine these objec- 
tives and principles it is necessary to 
treat the amplifier as part of a com- 
plete transmission system intended for 
a specific purpose. This implies con- 
sidering the nature of the source, the 
program to be transmitted, the load, 
and also comparing the amplifier 
transmission characteristics with those 
of the other links in the system. By this 

\-"\-rN. 

Fig. 4-The test signal devised by 
Otala shows dramatically when there is 

any internal overload of the amplifier. 
Internal amplitude or slew rate limiting 
could be the cause. Comparisons 
among amplifiers can be made, but it is 
very hard to make quantitative mea- 
surements with this technique. 

means, the working conditions and 
operating requirements of the 
amplifier can be derived and design 
objectives and principles can be 
developed. Three important areas for 
which treatment is required are: 1) 
steady state and transient frequency 
response, 2) power levels and overload 
response, and 3) nonlinear distortion." 
Four additional short quotes are ap- 
propriate here. "The open -loop re- 
sponse must be at least equal to the 
overall response of the portion of the 
transmission system preceding the 
power amplifier.... (if this) condition 
is not satisfied, transient overloading 
will occur inside the feedback loop. 
This transient overloading will cause 
appreciable distortion if the amplifier 
recovers slowly due to capacitor 
charging or transistor saturation." and 
" ... it is likewise impossible to say 
that W watts of amplifier power will 
always be adequate. The best one can 
do is to say that the orchestra will 
probably produce less than X watts/ - 
meter' P per cent of the time. If P is 

sufficiently close to 100 per cent of the 
time, clipping will be infrequent and 
clipping distortion will therefore be 

'negligible. Thus it is evident that the 
amplifier power requirement must be 
based on statistical considerations." 
and " ... we find that for 0.333 per cent 
of the time the signal exceeds a level 
of 17 or 18 dB above the rms. Thus a 

clipping margin of at least 17 dB is re- 
quired (for this case)." and finally, "As 
noted in the discussion on frequency 
response, slow recovery from amplifier 
overload can cause overload distor- 
tion to become intolerably large. Thus, 
for the above overload margin to be 
applicable, it is required that the 
amplifier recover very quickly when 
driven to the point of clipping." 

Basic Rules 
In somewhat more modern term- 

inology the following set of basic rules 
should be followed when choosing an 
amplifier: 
1 -The instantaneous peak voltage or 
current capability of the amplifier with 
the given load connected must not be 
exceeded by the demands of the pro- 
gram material. (Within the limits set by 
the desired probability of overload as 
determined from the statistics of the 
signal.) 
2-The maximum rate of change of the 
voltage that the power amplifier can 
deliver to the given load must not be 
exceeded by the demands of the pro- 
gram material at any combination of 
frequency and peak output voltage re- 
quired. (This rule is related to frequen- 
cy overload.) 
3-Rule No. 2 can be restated in terms 
of frequency response or slew rate as 
follows: a) the closed -loop slew rate of 
the amplifier must be greater than the 
demands of the program material, or b) 
The open -loop bandwidth of the ampli- 
fier must be greater than that of the 
program material. (Both statements 
under the same level and load restric- 
tions as in Rules No.1 and 2.) 
4-If both types of overload are min- 
imized, as they will be in a well- design- 
ed system, then the distortion levels 
can be made as low as needed by ap- 
plication of sufficient feedback. The 
actual amount of feedback is not a 
major factor as long as a good stability 
margin is maintained and overload 
minimized. 
5-If it is expected that either amp- 
litude or frequency overload will oc- 
cur, then one or more of the following 
solutions should be pursued. 
a) Select an amplifier which will better 
meet the required criteria. 
b) Select an amplifier that will over- 
load in a "well behaved" manner and 
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IF YOU HAVE AN EAR FOR HEISIG, 
YOU NEED THREE HEADS TO TAPE IT. 

2 -Head Cassette Recorders made home recording convenient. 
Now the 3 -Head Fisher CR5120 makes it professional. 

It really isn't fair to compare the Fisher 
Studio Standard CR5120 to other cas- 
sette recorders. Its superior flexibility and 
performance are comparable only to the 
most sophisticated reel-to-reel tape decks. 
The CR5120 combines the conveni- 
ence of cassette 
with 3 -head 
tape/source 
monitoring. The 
CR5120 delivers 
exceptional per- 
formance with 
important re- 
cording features 
like Dolby* noise 
reduction, signal 
limiting, and 
LED peak indi- 
cators. 
Eliminate 
Guesswork. The only way to make con- 
sistently perfect high fidelity recordings is 

to compare the quality of the taped sig- 
nal to the original while the tape is actu- 
ally being made. Studio engineers call 
this "monitoring," and it can only be ac- 
complished on a 3 -head tape deck. 
Monitoring subjects every inch of tape to 
instantaneous analysis by the most sensi- 
tive acoustic device available-the 
human ear-assuring a perfect "take.' 
without guesswork. 
Better Sound. Nearly all cassette decks 
have two tape heads-an erase head 
and a record/playback head. Even the 
best of them exhibit certain unavoidable 
compromises due to the combination 
record/playback head configuration. 
These compromises, although accepted 
by the industry, were not acceptable to 
Fisher engineers. They created the 
CR5120, a major advancement in cas- 
sette deck technology utilizing three sep- 
arate, precision long -life ferrite tape 
heads: erase, record, and playback. 
Fisher engineers developed a wide -gap 

CR5120 

-: 4.-/m,1,. Ittitit e 

Ji3j 

ERASE HEAD 

CAPSTAN 

RECORD 
HEAD 

4 -micron record head for high output 
with an incredible 64dB signal-to-noise 
ratio...and a playback head having a very 
narrow gap (1.6 micron) for extended 
frequency response -30 to 18,000 Hz, 

±3dB. The resul is sound recorded on 
the CR5120 is 
exactly like the orig- 
inal. No more...and 
no less. 
A recording studio 
engineer would 
never consider re- 
cording without the 
improved perfor- 
mance and moni- 
toring capabilities 
of a 3 -head tape 
deck-and neither 
should you. 
The CR5120 pro- 

vides a tape/source monitor switch for 
instantaneous comparison while listen- 
ing. 
2 -Motor, Dual -Capstan Tape Transport. 
Professional recording requires tape 
alignment exactly perpendicular to the 
tape heads. To accomplish this, Fisher 
engineers equipped the CR5120 with two 
capstan/pinch roller assemblies: one 
preceding, the other following the tape 
heads. Both capstans are micro -ground 
for absolute concentricity; and each is 

fitted with a heavy, dynamically balanced 
flywheel for smooth operation. The 
capstans are driven by a servo -controlled 

PINCH ROLLER 

CAPSTAN 
PLAYBACK 

PINCH ROLLER HEAD 

DC 
REEL 

MOTOR 

TAKE-UP 
REEL 

FLYWHEELS 

lie 

. ,..Q ...Q 

® N 

REEL DRIVE FLYWHEEL 

SUPPLY REEL 

DC SERVO - 
CONTROLLED 

CAPSTAN 
MOTOR 

Hall -effect DC motor for absolute speed 
accuracy, independent of fluctuations in 

AC line voltage. A second, DC -controlled 
motor provides the proper hold -back 
tension. This configuration, standard for 
professional recording equipment, is re- 

sponsible for the CR5120's exceptionally 
low wow and flutter specification of 
0.04% WRMS ... performance superior 
to most reel-to-reel decks. 
Dolby Noise Reduction For Tape and 
FM. The CR5120 utilizes Dolby noise re- 
duction to suppress tape hiss, improving 
recorded dynamic range up to 10dB. It 

incorporates separate 
record and playback 
Dolby IC circuitry so 

that both the source 
and monitored signal 
are simultaneously 
Dolby processed-a 
feature found only in 
the most advanced 
recording systems. Dolby circuitry is also 
provided to decode Dolby FM broad- 
casts. 
Other Professional Features. Separate 
input and output controls for each chan- 
nel provide maximum flexibility. Two il- 
luminated VU meters, each with an LED 
peak indicator calibrated to +3 VU for 
accurate visual monitoring. 
Switchable limiter circuitry prevents dis- 
tortion due to tape saturation. A three - 
digit counter with memory is included to 
quickly, automatically, locate the start of 
a recorded program. Four preamplifiers 
are included-two for recording and two 
for playback. Two -head decks use only 
two preamplifiers. 
The Final Word. The unique Fisher 
CR5120 is priced about $350.** Avail- 
able at fine audio stores or the audio de- 
partment of better department stores. 

DO, 

ON 

FISHER 
The first name in high fidelity. 

© 1977. Fisher Corporation, 
21314 Lassen St., Chatsworth. Calif. 91311 

*Dolby is a trademark of Dolby Labs. Inc. 
*"Mfg. suggested retail price. Actual sale price is 

determined by dealer. 

Specifications 

Frequency 
Response 
(record/playback) 
Standard Tape 30-15,000 Hz, ± 3dB 
CrO s Tape 30-18,000 Hz, ± 3dB 

Wow & Flutter 0.04 % WRMS 

Signal to Noise 
Ratio 64dB 

Dimensions 
(HxWxD) 

6'/H" x 1744" x 121/2" 
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which will recover quickly from any 
overload. 
c) Limit the program material in fre- 
quency range and amplitude so the 
above criteria are satisfied. 
6-All of the elements needed to eval- 
uate the above criteria can be mea- 
sured in an absolute or statistical man- 
ner for both the program material and 
the amplifier so that a design solution 
is possible. 
7-Discussion of the details of the 
amplifier design for application in a 

system are not of much consequence 
unless at the same time all of the 
above criteria are addressed. 

The application of Rule 1, on volt- 
age and current overload, is covered in 
several places including Reference 4 

Simply stated, the rule requires, for 
highest quality reproduction, that the 
amplifier never be called upon to 
deliver an average power level higher 
than 17 dB below its peak capability or 
14 dB below its average capability as 

measured by standard sinusoidal 
steady state techniques. This is a very 
severe requirement. If the amplifier in 
question has average reading meters, 
and they are calibrated to read full 
output at +3 VU, then they should 
never read higher than -11 VU average 
to satisfy this requirement. If the 
amplifier has peak overload lights, 
they should essentially never go on. 
One must conclude after seeing many 
home, rock, and reinforcement sys- 
tems that this requirement for good 
design is often broken. It is no wonder 
that amplifiers sound different when 
they are often overloading. Even in a 

home system a surprisingly large 
amplifier is required, particularly with 
inefficient loudspeakers. Caution in 
trusting typical amplifier meters and 
overload lights should be taken. In 
many cases, particularly with low im- 
pedance and highly reactive loads, the 
amplifier metering circuits will not 
give a true picture of the overload con- 
dition of the amplifier. Often an exter- 
nal oscilloscope measurement scheme 
is necessary. The meters are usually 
most reliable with 8 ohm voice coil 
type systems. 

The application of Rule 2 or 3 

(whichever form you prefer) is some- 
what more complex. Frequency over- 
load distortion, which is caused by 
slew rate limiting, depends not only 
upon the frequencies involved but 
upon their amplitude as well. Slew rate 
depends directly on the product of the 
amplitude and frequency. In order to 
apply the overload criterion we have 
to make some estimate of the peak 
amplitude that we expect at the high- 
est frequency demanded and then find 
the worst case of the product of these 

---T- . 

AMPLIFIER 
e 

AMPLtFIER 
A 

N 
N 

... ...-- , i~ 
IK 10K 

FREQUENCY - Hz 

IOOK 

Fig. 5-The shape of the curve showing 
the onset of distortion may give some 
indication of the susceptibility of the 
amplifier to transient types of 
distortion. There is some danger in 
extending conclusions drawn from 
steady state measurements to the 
prediction of non-linear transient 
phenomena. Jung's writings on this 
topic are quite convincing as they 
relate to operational amplifiers, but it 
is yet to be seen if amplifier A or B is 
the better in the case of power am- 
plifiers. 

two values. At the same time we must 
recognize that the slew rate size 
distribution for a random signal will be 
similar to the peak amplitude distribu- 
tion for the same signal at a given fre- 
quency. Thus we should really eval- 
uate the slew rate overload problem 
statistically just as was done for the 
amplitude overload case. We can then 
be assured that in a given design that 
the slew rate will not be exceeded for a 

certain small per cent of the time. If 
we apply the same statistics to the 
slew rate size distribution as to the 
amplitude distribution we will again 
find that about 17 dB of stewing head- 
room is required between the peak 
slew rate and the average slew rate of 
the signal. The highest slew rate for the 
power amplifier will be for a signal of 
maximum undistorted power at the 
high band edge of the amplifier. For ex- 
ample, if we require an amplifier of 
100 watts rating into a load of 8 ohms 
and at a frequency of 20,000 Hz, we 
have a peak voltage of about 40 volts 
and a slew rate of 5 volts per microse- 
cond. If the system has been designed 
correctly, the maximum average power 
required from the amplifier will be 14 
dB below the specified average power 
capability (17 dB below the peak) 
which will then be 4 watts average. 
Since the same statistics apply to the 
slew rate, we find that as long as the 
power headroom is large enough, the 
slew rate headroom will be large 
enough as well. Note that we have 

assumed here that the amplifier will 
deliver full power without distortion at 
the highest frequency required. This is 

not always the case for amplifiers. The 
work of Jung (7) shows that distortion 
can set in well below the highest fre- 
quency that the amplifier might be ex- 
pected to pass. More investigation of 
this problem is required. It is essential 
that amplifier test reports give slew 
rate information. In fact it should be 
given for various loads. 

The very same principles apply to 
preamplifiers, microphone amplifiers, 
control amplifiers, and the like. All 
amplifiers can be selected on the basis 
of their voltage and current overload 
capability and their slew rate capabil- 
ity. Final judgment about the quality 
of an amplifier will often depend upon 
the way it recovers from overload in 
those rare conditions that it does in 
fact overload. Unfortunately, with 
high quality program material and low 
impedance loads there are conditions 
where the amplifier can overload more 
often than might be indicated by 
casual metering of the power levels. 
The most sensitive monitoring tech- 
nique is with an X -Y oscilloscope ap- 
plied to the input-output amplifier 
signals. This technique should be used 
more often than it seems to be in the 
equipment test reports. 

I believe we are again reaching a 

point where the electronics in a well 
designed system will again be con- 
sidered essentially perfect compared 
to the other elements in the chain of 
reproduction. Some additional im- 
provements will come when every 
designer of amplifiers and systems ap- 
plies the well known rules. A 
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Auclio-Technica announces 
a creative new start 

toward 
heUer sound. 

w 
AT811 

Electret 
Condenser 

Cardioid 

w 
AT812 

Moving Coil 
Dynamic 
Cardioid 

Every "live" recording has an excitement all its own. You 
must capture sound that will never be heard exactly the 
same again. And in some cases the recording is literally a 
once -in -a -lifetime chance. With no opportunity to remake 
the tape or disc. 
Your creativity, your knowledge and experience are on 
the line. Now is when you appreciate the precision of 
Audio-Technica microphones. Performance is consistent. 
With results that help you extend your personal standards. 

w 
AT813 
Electret 
Condenser 
Cardioid 

AT8O1 
Electret 
Condenser 
Omnidirectional 

AT8O2 
Moving Coil 
Dynamic 
Omnidirectional 

Audio-Technica gives you a choice of superb new electret 
condenser or moving coil dynamic microphones. A choice 
of omnidirectional or Cardioid (unidirectional) pickup pat- 
terns. With smooth, extended response that complements 
the finest recorders. Audio-Technica microphones look, 
sound, and act very, very professional. 
Add more than a little creative excitement in your life, with 
Audio-Technica microphones, today. 

ál1Ch®-teChi'1ICa .. Great sound. right from the start! 
AUDIO-TECHNICA U.S., INC., Dept. 117A, 33 Shiawassee Avenue, Fairlawn, Ohio 44313 In Canada: Superior Electronics, Inc. 
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Philips Model AH -572 
Preamplifier 

64 
MANUFACTURER'S SPECIFICATIONS 
Rated Output: 2.0 volts. 
Maximum Output:12 volts. 
Phono Input Sensitivity: 1.5 to 18 mV. 
High Level Input Sensitivity: 200 mV. 
THD (At Rated Output): 0.01 per cent. 
IMD (At Rated Output): 0.01 per cent. 
Phono Overload: 750 mV. 
Frequency Response: Phono, RIAA 
+0, -0.5 dB; High Level, 10 Hz to 45 

kHz -1.0 dB. 

SIN Ratio: Phono, 75 dB, "A" 
Weighting, re: 1.5 mV in.; High Level, 
90 dB, "A" Weighting. 
Bass Control Range: ±10 dB @ 50 Hz. 
Treble Control Range: ±10 dB @10 
kHz. 
High Cut Filter: -9 dB @ 10 kHz. 
Low Cut Filter: -9 dB @ 50 Hz. 
Audio Muting: -20 dB. 

General Specifications 
Power Requirements: 120 V, 50/60 Hz, 
22 watts. 
Dimensions: 18 in. (45.7 cm) W x 51/2 in. 
(14 cm) Dx 131/2 in. (34.3 cm). 
Weight: 22 lbs. (10 kg). 
Price: $599.95. 

Philips High Fidelity Laboratories introduced a complete 
line of high-fidelity component products nearly a year ago, 
and that in itself is quite an accomplishment when you 
consider the fact that initially introduced products included 
a tuner, a separate preamplifier (the subject of this report), 
and a basic power amplifier-all these in addition to their 
previously introduced turntable systems and motional 
feedback speakers. For those who aren't aware of recent 
corporate changes in the Philips setup, it should be noted 
that Philips High Fidelity Laboratories was organized as a 

independent company, part of Magnavox Electronics 
Company in January 1976. Magnavox, in turn, is totally 
owned by the North American Philips Co., which suggests 
that the Philips Laboratory line can avail itself of all the 
technical know-how of the giant Philips company of the 
Netherlands, a highly reputed, international electronics 
organization. 

Certainly, from the looks of the front panel of the AH -572, 
this is not a "me -too" design. The entire upper left section of 
the panel is devoted to an illuminated graphic representation 
of the "block diagram" or signal -flow chart of the circuitry 
inside. Selected program source inputs, tape monitoring 
choices, listening mode, and even output selected (there are 

two output jack sets) are indicated in an easy -to -understand 
illuminated signal -flow display. Next to this innovative 
graphic display is the four -position program selector switch 
(two phonos, tuner, and AUX), center-detented balance 
control, and a step-detented calibrated master volume 
control. The dB notations are in 2 -dB steps all the way down 
to -34 dB, with greater dB increments from that point down to 
"infinite" attenuation. 

The lower section of the panel is distinguished by a series 
of "hand capacitance" type, non -mechanical switches. The 
touch of a finger across the surface of these switches ac- 
tivates the switch and, at the same time, causes illumination 
of an LED light contained in each switch element. Switches of 
this type are used to turn on power, select either of two main 
outputs, defeat the tone control circuitry, activate low and 
high filters, the audio muting circuit, the loudness circuit, and 
tape monitoring. Conventional rotary switches, interspersed 
between the touch -switches, determine listening mode 
(stereo, reverse, Mono L+R, L only; or R only), and 
monitoring or dubbing from and to either of the two tape 
decks which may be connected to this preamplifier -control 
unit. Detent- step bass and treble controls are also located in 
this lower section of the panel, as are a headphone jack and 
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tape- out/tape-in phone jacks which duplicate the second 
tape monitor circuit located on the rear panel. 

In case you are wondering how an electronic touch -switch 
can be used to turn on power to the unit (since its action 
depends upon power being applied to the switch in the first 
place), the mystery is solved when you examine the rear 
panel. Here, we find a master power switch which must, of 
course, be turned on in order for the front panel touch -switch 
to do its job. With the master power switch activated, power 
is applied only to the circuits which are needed to make the 
front -panel power switch operative via a second, small 
transformer and auxiliary power supply. Other supply 
voltages to the preamp circuits proper are only turned on 
when the front -panel touch switch is activated. The arrange- 
ment is not unlike the "vacation switch" provided on some 
"instant picture" TV sets. 

Below the twin sets of phono inputs on the rear panel are 
four individual input level controls, two for each set of phono 
input terminals. This arrangement is superior, even, to those 
which provide a single input level control for each phono in- 
put since having a separate control for left and right phono 
channels permits the user to precisely balance the stereo 
phono channels to compensate for even the most minute 
channel unbalance present in the phono cartridge with which 
the preamp is used. The rest of the rear panel is taken up by 
the required high-level input and tape -out jacks, the 
aforementioned dual sets of output jacks, a pair of chassis 
ground terminals, two switched and two unswitched a.c. 
receptacles, and a line fuseholder. 

Fig. 1- Bass and treble control range of 
the Philips AH -572 Preamplifier. 
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Circuit Highlights 
There are several circuit features which distinguish this 

well -designed control center from many other preamp-con- 
trol units. For one thing, each "tape play" input jack as well 
as each of the other high level inputs is followed by its own 
buffering emitter -follower stage. The low -impedance emitter 
output circuits of these individual stages helps insure against 
program cross -talk from unused program sources (tuner, for 
example), even if those connected program sources are 
delivering signals although not chosen by the program selec- 
tor switch. Each phono preamp-equalizer circuit (for the 
Phono 1 and Phono 2 inputs) is separate, for a total of four 
completely independent five -transistor sections, each utiliz- 
ing a differential -input pair of transistors. This admittedly 
more costly arrangement has the obvious advantage of not 
requiring any low-level switching (between Phono 1 and 
Phono 2 inputs), thereby reducing the possibility of hum and 
noise pickup. Besides the input/phono preamp circuit board 
modules, there are separate, well laid out p.c. boards for tape 
monitor/mode circuits, volume and filter circuits, tone con- 
trol circuits, headphone and output amplifier circuits, power 
supply circuits, touch switch control circuits, and the touch 
switch module itself. The touch control module employs no 
less than eight Darlington -configured transistor packages, six 
ICs and eight bi -polar transistors, adding quite a bit of cost 
for this front panel elegance and signal -flow ,illuminated 
display and the touch switches with their built-in LEDs are un- 
doubtedly a significant addition to the cost of the bill -of - 
materials of the AH -572 preamplifier. 
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Fig. 2-High- and low-cut filter range. 
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Only JVC gives you improved 
recording with Super ANRS, 
Recording/EQ switch, 5 Peak 
Reading LED's and SA heads: 
The measure of fine cassette deck performance is the sound of the 
recordings you make. JVC's extensive line of high fidelity decks features 
these exclusive contributions to cassette deck technology. 

1 Our Super ANRS gives you efficient noise reduction, with the 
added plus of extra -low distortion at high-level high frequencies. And you 
can switch to our regular ANRS for making recordings to be played using 
other noise reduction systems. 2 In addition, our extra Recording/EQ 
switch helps you to precisely adjust the high frequency response of your 
deck to match any tape you care to use. 

3 The entertaining LED's you see on our decks actually help you 
make better recordings. They're easier to read than VU meters by 
themselves, so you can record at higher levels without fear of tape 
saturation. 

4 And our SA (Sen -Alloy) heads offer the sensitive performance of 
permalloy, plus the long life of ferrite in one design. These heads are so 
excellent in their performance and durability that other manufacturers are 
buying them from us to use in their decks. 

There are a variety of other features to simplify your cassette 
recording. And our specifications are equal to or better than machines that 
cost much more. 

Once you've seen the things we build in, you'll wonder why the 
others leave them out. 

JVC America Company, Division of US JVC Corp. 58-75 Queens 
Midtown Expressway, Maspeth, New York 11378 (212) 476-8300. Canada: 
JVC Electronics of Canada, Ltd., Scarborough, Ont. 

For your nearest JVC dealer, call toll -free (outside N.Y.) 

800-221-7502. Enter No. 25 on Reader Service Card Not all features in all decks. 
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If measured performance were anything but excellent on 
this unit, we would be inclined to say that Philips has, 
perhaps, sacrificed audible performance qualities in favor of 
front panel "gimmicks," but as it turns out, measured and 
audible performance were virtually beyond reproach, so we 
are inclined to forgive the makers of this preamp for having 
their "field day" with an unusual front panel design. 

Laboratory Measurements 
As calibrated by Philips, the Phono 1 and Phono 2 inputs 

were set for 1.9 mV and 10 mV input sensitivities, respec- 

68 tively. After checking the available range of input sen- 
sitivities using the four controls on the rear panel, we restored 
the settings to these levels and the rest of our phono 
measurements were based upon those input sensitivities. 
Overload in phono (based upon 0.1 per cent THD at 1 kHz) 
occurred with input signals of 180 mV and 870 mV for Phono 
1 and Phono 2 respectively. Signal-to-noise ratio in phono was 
74 dB and 83 dB, unweighted, and referred to the respective 
input sensitivity figures. Accuracy of RIAA equalization was 
an impressive ±0.1 dB from one end of the audio frequency 
range to the other. THD in phono measured 0.02 per cent at 1 

kHz, 0.015 per cent at 500 Hz and 0.015 per cent at 5 kHz, all 
for rated output (2.0 volts) at the main output terminals. 

At rated output, with signals applied to the high level in- 
puts, THD measured 0.01 per cent, much of which was noise. 
At 20 Hz, THD was 0.006 per cent, while at 20 kHz, the 
reading for TE3D was 0.0055 per cent. IM distortion measured 
0.0035 per cent for a 2.0 volt equivalent output. Overall clip- 
ping occurred at 14.0 volts output. Frequency response via 
the high-level inputs extended from below 10 Hz to 45 kHz, 

Fig. 3- Loudness control characteristics. 

for the -1.0 dB roll -off points, and out to 54 kHz for a -3 dB 
reading. Hum and noise for the high level inputs measured 
87.5 dB relative to a 2.0 volt output, unweighted. 

The -3 dB cut-off points for the low- and high -cut filters oc- 
curred at 110 Hz and 4 kHz respectively-a bit too far within 
the important musical frequency range, in our opinion; both 
filters do employ a 12 dB/octave slope. Tone control range of 
the bass and treble controls is plotted in the 'scope photo of 
Fig. 1, while filter responses are shown in Fig. 2. Figure 3 il- 
lustrates the action of the loudness control circuits from 0 dB 
to -50 dB settings in 10 dB steps on the master volume con- 
trol. These traces also serve to show the calibration accuracy 
of that control, since we set the control for different sweeps 
shown strictly on the basis of the stepped calibration marks 
surrounding that control of the front panel. (Each vertical 
division in the 'scope display represents an amplitude of 10 
d B.) 

Eliminating the switching circuits at the phono inputs 
results in excellent channel separation, too, and we measured 
phono separation of 61 dB at 1 kHz and 43 dB at 10 kHz- 
well beyond the capabilites of any phono cartridge we know 
of. 

Use and Listening Tests 
We must admit that even though we were keenly aware of 

the superfluity of those touch switches and signal -flow lights, 
we did enjoy using the former and observing the latter. So, 
too, will a great number of involved audiophiles who ap- 
preciate such graphic and easy -to -use extras. To our way of 
thinking, there is nothing wrong with adding a lot of control 
flexibility to a preamp control unit providing that those extras 
do not detract from overall sonic performance. In the case of 
the Philips AH -572, audio performance is excellent. Transient 
response in phono was especially free of edginess while bass 
and mid -range reproduction was full-bodied and completely 
transparent. Obviously, the designers of the AH -572 were con- 
cerned first with sound and we suspect that the rest of the 
frills were added later, more for their eye -appeal on the 
dealer's shelf than for any contribution they might make to 
the unit's audio reproduction capabilites. That's fine with us, 
for the moment. But we would hope that if and when Philips 
expands their introductory high fidelity component line, they 
might give thought to producing a similar preamp/control 
unit minus the lights and touch switches at considerably 
lower retail cost. More of us might then be able to afford this 
well -engineered product. Leonard Feldman 
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AKAI introduces just what the doctor 
ordered to improve your hearing: 
six great -sounding receivers that put 
real heart into your system, whether 
you listen to tape, records or FM. 

Choose from six power ranges- 
15 to 120 watts per channel-with 
suggested retail prices from $18995 
to $649,.95. So now, no matter what 
receiver you want -a good basic 
unit or a unit with all the features 

an audiophile demands-AKAI's 
for you. You can feel confident that 
dollar for dollar, spec for spec, you're 
getting the true-to-life sound you 
expect from the name AKAI. And 
a receiver that delivers better tuner 
sensitivity and less distortion at all 
volume levels is what a good receiver 
is all about. 

Compare performance, features, 
design and value at your AKAI 

dealer. And start hearing 
been missing. 

what you've 

Watts/ Power 
Model RMS OHMS Band Width 

AA -1115 15 8 40-20,000 Hz 

AA- 1125 25 8 20-20.000 Hz. 

AA -1135 35 8 20-20.000 Hz 

AA- 1150 50 8 20-20,000 Hz. 

AA- 1175 75 8 20-20.0(X) Hz 

AA 1200 120 8 20-211.000 Hz 

AKAI 
For an 18" x 24" poster of this Charles Bragg etching, send $2 to AKA1, Dept. A, P.O. Box 6010, Compton, CA 90224 

Total Harmonic 
Distortion 

no more than 0.5% 

no more than 0.37 
no more than 0.27, 

no more than 0.17 
no mere than 0.08% 

no more than 0.085 

ATTN: Doctor 

INTRODUCING SIX WAYS 
TO IMPROVE YOUR HEARING. 
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Sherwood 
Model MicroICPU 100 
Stereo FM Tuner 

MANUFACTURER'S SPECIFICATIONS 
IHF Usable Sensitivity: Normal, 1.7 µV 
(9.84 d Bf); Wide, 1.7 µV (9.84 dBf). 
50 dB Quieting: Normal, 2.1 µV (11.7 
dBf); Wide, 2.6 µV (13.5 dBf). 
50 dB Quieting Stereo: Normal, 25 µV 
(33.2 dBf); Wide, 30 µV (34.7 dBf). 
THD Mono: Normal, 0.1 per cent @ 
100 Hz and 1 kHz, 0.15 per cent @ 6 

kHz; Wide, 0.07 per cent @ 100 Hz and 
1 kHz, 0.1 per cent. @ 6 kHz. 
THD Stereo: Normal, 0.2 per cent @ 
100 and 1 kHz, 0.25 per cent @ 6 kHz; 
Wide, 0.15 per cent @ 100 Hz and 1 

kHz, 0.15 per cent @ 6 kHz. 
SIN Ratio: Mono, 75 dB; Stereo, 72 dB. 
Capture Ratio: Normal, 1.0 dB; Wide, 
0.5 d B. 

Selectivity: Normal, 80 dB; Wide, 18 
dB. 
Spurious and Image Rejection: 130 dB. 
I.F. Rejection: 120 d B. 

Muting Threshold: 3.0 µV to 1000 µV. 
Stereo Threshold: 4.0 µV (17.3 d Bf). 
Noise Filter Threshold: 15 µV. 

Frequency Response: Mono and 
Stereo, 20 Hz to 15 kHz,±0.5 dB. 
19 kHz and 38 kHz Rejection: 80 dB. 
Stereo Separation: Normal, 40 dB @ 
100 Hz, 45 dB @1 kHz, and 35 dB @ 
15 kHz; Wide, 45 dB@ 100 Hz, 50 dB 
@1 kHz, and 40 dB @ 15 kHz. 
Output Voltage: 1.0 V fixed; 0 to 1.5 V 
variable. 

General Specifications: 
Power Requirements: 120 V a.c., 50/60 
Hz, 30 watts. 
Dimensions: 20 in. (50.8 cm) H x 14 
15/16 (38 cm) D x 6% in. (16.2 cm) H. 
Weight: 34 lbs. (15.4 kg). 
Price: $2000.00. 

We have just measured what is probably the world's 
greatest FM tuner! The "probably" qualifier is used simply 
because we know that many of the measurements we tried to 
make were limited by the capabilities of our test equipment. 
Since distortion measurements, for example, were below the 
stated residuals of our Sound Technology Model 1000A FM 
Generator, we have no way of knowing whether they are test 
equipment limited, a combination of product and equipment 
readings (which may be additive, subtractive, or anything in 
between) or a true reading of the THD of the product under 
test. We suspect the latter. 

The Sherwood Micro/CPU 100 puts to bed another long - 
held myth. Until now, it has been generally thought that 
frequency synthesized tuners cannot exhibit the kind of r.f. 
performance which is obtainable from conventional, variable 
capacitor tuned FM tuners. Reasons given have included the 
higher noise characteristics which were thought to be 
"inherent" in varactor diodes when they are used as tuning 
devices, the tendency to skimp on r.f. and i.f. design so as to 
be able to incorporate all those lovely "memory" buttons, 
auto -scan tuning, digital read out of frequency, and more. 
You can forget about that generalization in the case of this 
"computerized" tuner, too. Not only haven't its designers 
skimped on basic tuner performance, they have literally 
outdone themselves! 

The front panel of this tuner is completely "uncluttered" in 
appearance, thanks to the use of a series of electronic 
"touch" switches and a hinged panel flap behind which are 

an assortment of secondary controls that we'll get to in a 
moment. Above what appears to be a conventional tuning 
knob (it is much more) are three touch switches, one for tun- 
ing down in frequency in an automatic scan mode (scanning 
stops each time a station is received with signal strength 
determined by the user), another for up -scale tuning, and a 
third which sees to it that only stereo signals will be in- 
tercepted during the scanning mode, if you so desire. Above 
these three electronic touch switches is a four -digit display of 
frequency to which the tuner is tuned plus a four letter alpha 
display which can be used (among other things) to display the 
call letters of as many as 48 stations in any given area. How 
does the set know which call letters belong to which frequen- 
cies in your area? Why, you simply tell it! Over at the left are 
two more touch switches, one identified as "Alpha," the other 
as "Store." To program in a set of call letters, the user 
touches the Alpha button and presto, the large tuning knob 
becomes an alpha selector. As you spin it, the first letter 
display runs through the complete alphabet, plus all the other 
symbols on a typewriter keyboard. You simply stop when you 
get to the first of the station's four call letters (usually W or K 
in this country). Touch the "store" button and you are ready 
to "dial up" the next call letter, and so forth, until all four sta- 
tion call letters associated with the frequency to which you 
are then tuned are displayed. When you press the store but- 
ton after the fourth letter has been displayed, the tuning knob 
becomes a tuning knob once more, and you are ready to 
manually tune to the next frequency of interest. It goes 
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The closest thing to this, today, 

is this 

No one has yet atta ned the classical ` straight wire with gain," bt_t -hat's the goal 

we set fcr ourselves. WI -at we did accomplish in our new SPA preamplifier is a wide 
band width, very _as: rise time with low T.L>i-. The results are low distor-ion (typically 
under .01)l%,, clear unmuted n-usical d:ta-1, wiie frecuency response and very low 

noise level. Me SPA incorporates a se? sale power supply and features a cascode class 
"A" differential amplifier with a two inp:t moving coil pre -preamplifier (optional), full 

compliment tare dc.bbing, and 120/240 vjl: witcaing. 
If you wart more information, detai _cc specifications are available on request. 

But if you're really interested you'll have to spend tine at a Dayton Wright dealer. 
We didn-t create the mythical "straight wire" but we did accomplish something worth 
listening to. 

DAYTON WRIGHT ASSOCIATES LIMITED 
350 Weber St., N., W,-erloo, Ontari3, Canada. Tel: 514 884 4527 

Eiter No. 14 c REaJer Service Cad 
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without saying that you can, if you are in a playful mood, 
"program in" any four-letter words you choose and assign 
them to any frequency .... 

What looks like a conventional "dial scale" at upper center 
of the panel is, in reality, a series of 20 LED indicator lights, 
appropriately labelled from 88 MHz to 108 MHz. While 
somewhat of a redundancy, in view of the direct frequency 
readout at the right, this "dial" arrangement was included as 

a psychologically comforting feature for those FM buffs who 
are too conditioned to a left -to -right dial scale to easily adopt 
to the newer frequency readout. The meter at the left is a 

signal -strength meter but, unlike most such meters which 
often reach peak readings when just a few microvolts of 
signal are applied to the antenna terminals (rendering them 
all but useless for accurate antenna orientation), this signal 
strength meter reads "1" at around 5.0 µV (19. 2 dBf), "2" at 

72 100 µV (45 dBf or so), "3" at 1000 µV (around 65 dBf), "4" at 2 

mV, "5" at around 7 mV and "6" at around 30 mV. 
Since a crystal controlled frequency synthesized tuner 

such as this does not require a center -of -channel tuning meter 
(tuning accuracy is better than 0.0024 per cent), the second 
meter at the upper right of the panel is a multipath indicating 
meter. The user then orients the antenna for least indication 
on this meter, which we found to be an extremely sensitive in- 
dicator of multopath phenomena. 

A gentle push on the hinged flap below opens it to disclose 
seven more controls and switches. At the left is an output 
level control (useful in setting tuner output levels to match 
other program source levels, such as phono and tape), adja- 
cent to which is a wide range muting threshold control. The 
setting of this control not only determines which stations will 
be heard during manual tuning, but which will cause the 
auto -scanning circuits to stop during that tuning mode. A 
muting switch near the threshold knob defeats muting if you 
want to do a bdt of FM-DX'ing. Next comes one of the more 
important switches, a selectivity switch. Two completely 
separate i.f. sections in the tuner provide both a "normal" 
bandwidth for high selectivity and an extra -wide bandwidth 
for lowest possible distortion. Choice of bandwidth is deter- 
mined by local listening conditions and FM station crowding 
of the dial in your area. An auto -stereo filter switch comes 
next, and deserves a bit of explanation. Not unlike the "MPX 
blend" switches we have encountered on other high quality 
tuners, this one "knows" when to reduce audible noise when 
weak -signal stereo reception is encountered. In other words, 
even if the filter switch is "on," if signal strength of a received 
station exceeds a predetermined level (around 15 µV) such 
that noise will no longer mar the program, the circuit quietly 
leaves the scene-automatically. 

A mode switch (Mono/Stereo) comes next, and finally there 
is a de -emphasis switch which selects either 75 or 25 micro- 
second de -emphasis, the latter for Dolby FM broadcast recep- 

tion using an outboard Dolby decoder. The main power 
On/Off switch is located just to the right of the tuning/alpha 
selection knob at the lower right, and, before you ask, let us 
assure you that all of the programmable data which can be 
entered into the memory circuits of the Micro/CPU 100 is non- 
volatile. That is, all the call letters, the four favorite station 
assignments (stored by depressing the A,B, C or D touch 
switches below the "dial" and the "store" button) are re- 
tained in the "memories", even if you unplug the line cord 
from the wall outlet for up to one year. A small battery takes 
care of that problem inside the tuner. Of course, the usual 
stereo indicator light has not been forgotten. It appears 
above those dial -calibration LED's at the upper center of the 
panel. 

In addition to the usual 75- and 300 -ohm antenna ter- 
minals, the two sets of output jacks (one pair fixed level, the 
other for variable output level), a composite or detector out- 
put jack, a line fuseholder, and an auxiliary a.c. receptacle, 
the rear panel of the Sherwood Micro /CPU 100 tuner is 

equipped with a tiny, two position toggle switch. The purpose 
of this switch is to select "odd" or "even" frequency in- 
crements. In the United States, all FM stations broadcast at 
frequencies ending in an odd decimal fraction of a 

Megahertz (e.g. 101.1, 101.3, 101.5, etc.) while in some other 
countries (notably Europe), even decimal increments are used 
(e.g. 101.2, 101.4 etc). In some instances, we understand that 
certain cable -FM operators, who supply FM via their already 
installed Cable -TV service at extra cost, also re -transmit some 
FM programs using "even" frequency increments, so the Sher- 
wood unit will work in such cases as well. 

As you can probably judge from the internal view of the 
Sherwood Micro/CPU 100, it contains an enormous amount of 
sophisticated circuitry. An entire circuit board running the 
full front -to -back dimension of the unit and mounted vertic- 
ally along the right side of the chassis contains the needed 
digital electronic circuitry, including the microprocessor 
which is directly responsible for many of the "computer like" 
functions of the tuner. The tuner circuits themselves are con- 
tained on the horizontally mounted circuit boards visible in 
the photo of the chassis interior. All circuit boards are con- 
structed of highest quality glass -epoxy military grade 
material and extensive metal shielding is used for the front 
end as well as for the i.f. sections. 

While we would have liked to discuss some of the actual 
circuitry of the Micro/CPU 100 in greater detail, such discus- 
sion would more than likely double the length of this test 
report and would center more on the computer -circuit 
elements of the design than on the tuner circuitry which was, 
after all, what we were most concerned with. Those in- 
terested in the circuit arrangement will have to content 
themselves with a careful study of the rather detailed block 
diagram of the tuner presented in Fig. 1. 
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Fig. 1- Block diagram of the MicroICPU 
100 Tuner. 
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You're been 
putting uRwith 
compromises 
all these years, 
but now you're 
ready for the 
ultimate. 
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Citation 16s 'ower Amplifier. Professional version, 
without i-stant-reading LED displays. 

M,vman Mrrdon 

Citation 19 Power Amplifier. 100W min. RMS per channel into 
8 ohms from 20Hz to 20kHz, with less than 0.08% THD. 
Frequency response from below 5Hz to beyond 140kHz, -3dB. 

Yo.i've spent a long time developing your 
listening sense. 

To tie point where what's super for most 
people, for you 
is just compromise. 

You're ready 
for the ultimate. ULTRAWIDEBAND 

Which we call 
Citatior 

The Citations you see here are all brand- 
new. 

Designed to new understandings. 
New understandings about transient 

iitermcdulation distortion (TIM). About cross- 
over distortion. About FM signal processing 
and phono preamp design. 

The new Citations answer these concerns 
with feelures like fast slew rate, low-level 
negativefeedback, discrete components in 
place of integrated circuits, extended Class A 
operation, an FM external processór loop, and 
phono Equalization to within -1--0.25dB of the 
RIAA curie. 

In addition, they all feature the ultra- 
wideband design pioneered by our first 
state-of-the-art Citations in 1959. Ultra- 
wi ieband design extends flat frequency 
response well beyond the conventional 

Citation 17 Preamplifier. Frequency response from 
below 3Hz to beyond 270,000Hz, -3dB. Less than 
0.001 vo THD, phono preamp less than 0.002% THD. 

Citation 17s Preamplifier. Same performance specifications 
as Citation 17, without active equalizer. 

Citation 18 FM Tuner. 50dB Quieting Sensitivity, 
better than 17 dBf. Audio frequency response, 10HZ-50kHz. 
Patented Quieting Meter. 

20-20,000Hz range. To insure phase linearity 
and outstanding transient response. 

The benefit is an incredibly open, accu- 
rate sound. The spacious stereo imaging and 
the far greater musical detail you've been 
longing to hear. 

Citation components are in use through- 
out tie world. By professionals in their refer- 
ence systems, by rock bands on stage, and by 
symphony orchestras in their listening 
facilities. 

And their reliability is legend. 
The new Harman Kardon Citations. 
As close to the ideal in sound reproduc- 

tion as any components have ever come. 
Some even say closer. 
Harman Kardon, 55 Ames Court, 

Plainiew, NY 11803. 

harman/kardon 
wide, 

open sound 
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You deserve a Citation. 

IMPEDANCE 1.El ECT 

4 ohms 8 ohms 

channel A 

harman/kardon 

Citation 16a PorverAmplifer 150'W min 
MIS perch ºr r e l into 8 of-nsfr Dm 

20Hz to 201- Nx, with less thar 0 05% THD. 
Twin Po+ve ed._requency esponsefrom 
beiow4Hz :o beyond 120k-iz +0, -3dB. 
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Fig. 2 -Mono and stereo quieting and 
distortion characteristics of the 
Sherwood MücroICPU 100 tuner in the 
Normal i.f. bandwidth. 
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Laboratory Measurements 
Many of the basic measurements for the Sherwood 

Micro/CPU 100 tuner had to be made using both the "Nor- 
mal" and "Wide" bandwidth positions of selectivity, since 
bandwidth affects such things as S/N, THD, capture ratio, 
stereo separation and, of course, selectivity itself. Usable sen- 
sitivity in mono measured 1.6 µV (9.3 dBf) in the "Wide" i.f. 
mode; 1.8 µV (10.3 dBf) in the "Normal" mode. Fifty dB 
quieting for mono occurred with signal inputs of 2.1 µV (11.6 
dBf) for "Wide"; 2.5 µV (13.2 dBf) for "Normal". For 50 dB 
quieting in stereo, we measured signal strengths of 27.0 µV in 
the "Normal" i.f. mode, and 21.0 µV (31.6 dBf) in the "Wide" 
i.f. mode (the lowest, by the way, ever measured on any set 
for this parameter). Best S/N in mono measured 81 dB and 83 
dB using the "Normal" i.f. mode and "Wide" modes respec- 
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Fig. 3 -Mono and stereo quieting and 
distortion characteristics in the Wide i.f. 
bandwidth. 
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tively. In stereo, best S/N measured 72 and 83 dB for the "Nor- 
mal" and "Wide" i.f. modes. We were somewhat amused to 
note that after conferring with the Editor of Audio Magazine 
not too long ago and coming up with new "standard" charts 
for displaying the quieting and THD characteristics of 
modern tuners (taking into account the new dBf notations, 
etc.), the "new" charts (see Figs. 2 and 3) were not good 
enough for this tuner, and the noise curves run off the bottom 
of the graph! 

Mono and Stereo quieting and distortion (with a 1 kHz 
modulation signal) are plotted in Fig. 2 for the "Normal" i.f. 
setting and in Fig. 3 for the "Wide" i.f. setting. 

Stereo separation and distortion versus frequency are 
plotted for the "Normal" bandwidth position in Fig. 4 and for 
the "Wide" i.f. setting in Fig. 5. Stereo separation measured 
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54 dB at mid -frequencies in the "Wide" mode and was still a 

very high 38 dB at 15 kHz and 48 dB at 50 Hz. Frequency 
response in both mono and stereo (using the 75 microsecond 
de -emphasis setting) was accurate to within ±0.1 dB from 30 

Hz to 15 kHz. The unusual accuracy of response at the high 

end is attributable to the fact that a multi -pole low-pass filter 
is incorporated in the audio signal chain rather than the more 

common "notch" filter often employed for sub -carrier pro- 
duct suppression. Using this technique, Sherwood was able to 
maintain flat response all the way out to 15 kHz and yet sup- 

press unwanted 19 kHz and 38 kHz output by more than 80 

dB relative to 100 per cent modulation levels! 
Stereo switching level occurred at 3.0 µV (14.7 dBf) in our 

sample, while muting threshold was adjustable from a low 4.0 

µV (17.3 dBf) all the way up to 10,000 µV (85.2 dBf). We do 
wonder why such a high muting threshold was provided for, 
since when we set the muting control to that high level, no 

stations at all were received either in the scanning mode or in 

manual tuning. A small point that could probably easily be 

modified in future production and which would then afford 
more accurate vernier control at lower muting threshold 
levels. 

Most of the rejection specifications could not be measured 
accurately, since our test equipment is limited to readings of 
around 100 dB for i.f., image and spurious rejection and the 
Sherwood Micro/CPU 100 always did that well (or, most prob- 
ably better) according to our instrumentation. We were able 
to confirm a capture ratio of 0.5 dB in the "Wide" i.f. mode 
and 1.0 dB for the alternate i.f. bandwidth. Selectivity in the 
"Normal" mode measured 83 dB, a bit better than claimed. 

Interesting Sidelights 
There is really not much point in discussing the listening 

quality of the Sherwood Micro/CPU 100. Given a clean signal 
(and that is the responsibility of the FM broadcaster), the 
tuner can deliver absolutely flawless audio, with not an aud- 
ible trace of noise or distortion. To confirm this, we set up a 

closed circuit transmission facility and used master tape 
recordings of known high quality to "modulate" our little FM 

"station" generator. This enabled us to make A -B com- 
parisons between the program reproduced via the tuner and 
the same program fed directly to the tape inputs of our stan- 

dard component setup. The two were completely in- 

distinguishable from each other. The fact that we had to 
resort to this sort of closed-circuit testing is rather a sad com- 
mentary on the state of the FM art as it is practiced by most 
of the stations (with one or two exceptions) in our area! 

Living with the Sherwood Micro/CPU 100 for a while, we 

discovered just how "clever" it really is. As an example, when 
you wish to "scan" in search of stations, if you start 
downward in frequency from, say 94.1 MHz, the scanning will 

Fig. 4-Separation and distortion vs. 

frequency in the Normal i.f. bandwidth. 
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proceed down to 87.5 automatically and then, if you have not 
settled for a signal in that frequency range, it will hop right up 
to 94.1 MHz and proceed upwards in frequency, up to 108.5, 
almost as if it didn't want to waste your time by repeating the 
scan over previously surveyed frequencies. If you are still not 
happy, it will simply come to rest back at 94.1, the frequency 
at which you first commanded it to start scanning! 

Some time after we completed our initial bench tests of the 
Sherwood Micro CPU/100 tuner, its designers were kind 
enough to send us a "defective" IC component along with a 

programmed "service" IC which, when plugged into a 

specific socket on the digital circuitry board actually analyz- 
ed the condition of all of the IC's involved in the tuner's com- 
puter circuits and quickly displayed the schematic symbol of 
the "defective" IC which we had deliberately substituted in 

one of the IC sockets. In other words, the tuner can literally 
trouble shoot itself! From the looks of it, this program 
shouldn't have to be run very often. One word of caution: If 
you have more than 48 listenable stations in your area you 
will have to content yourself with programming in the call let- 
ters of "only" your favorite 48 stations. Should you try to add 
another set of call letters, the alpha display will quickly flash 
the word "full." We discovered this feature when, as you 
might have guessed, we had programmed in that many sets of 
call letters ourselves and were attempting to enter station 
number 49! There are probably more things to discover about 
the Sherwood Micro/CPU 100 that we would have found out 
about if we had held on to the unit a bit longer, but since we 
had already been using it longer than we have ever kept any 
other sample sent to us for evaluation, we reluctantly re- 

turned it to Sherwood-along with our heartiest congratula- 
tions on a superb design and production accomplishment. 

Leonard Feldman 

Enter No. 91 on Reader Service Card 

Fig. 5-Separation and distortion vs. 

frequency in the Wide i.f. bandwidth. 
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Lux Audio MB -3045 Power Amplifier 
MANUFACTURER'S SPECIFICATIONS 
Power Output: 50 watts average into 8 
ohms. (Note: This is a mono unit; a 
stereo pair was tested.) 
THD: 0.3 per cent. 

CAUTION ; WfrtN OUT PI) 
CONSULT MANUAL FOR ALIONMk.NI 

IM Distortion: 0.3 per cent. 
Frequency Response: 10 Hz to 40 kHz, 
-1 dB. 
SIN: 95 dB. 
Damping Factor: 16 at 1 kHz, 8 ohms. 

Input Sensitivity: 0.7 V. 
Dimensions: 141/2 in. (36.83 cm) W x 
91/2 in. (24.13 cm) Dx6% in. (17.15 cm) 
H. 
Weight: 33.4 lbs. (15.18 kg). 
Price: $495.00. 

The Lux MB -3045 is a mono tube power amplifier rated at 
50 watts into 4, 8, or 16 ohms. Built in the classic vacuum - 
tube amplifier style, it's apparent that great emphasis has 
been placed on the sonic and electrical performance. 

A strong steel chassis supports all major components (the 
MB -3045 weighs 33.4 pounds). Viewed from the front of the 
unit, the unusually massive power and output transformers 
sit at the right and left rear corners of the chassis. Between 
them are three large aluminum, electrolytic capacitors and 
the power supply filter choke. Directly in front is the row of 
tubes, which consists of two miniature types, two larger size 
drivers, and the output pair, which are seated in sockets sur- 
rounded by a circular ring of vent holes. A sturdy metal cage 
covers the top of the unit to protect the amplifier and the 
user from tube breakage and burns, respectively, while main- 
taining good ventillation. All circuitry, mounted on two 
printed circuit boards, and wiring is concealed below the 
chassis. The semi -fixed d.c. bias, balance, and hum balance 
controls are also mounted below the surface of the chassis 
which deters excessive tampering with the controls though 
making adjustments somewhat inconvenient. A power switch, 
a.c. socket, and fuse post are mounted on the rear panel 
along with the input and output connectors and the input 
level control. The only component visible on the front panel 
is the small, but bright neon pilot light. 

Circuitry 
Since the introduction of audio power amplifiers, 

audiophiles have heard about esoteric tube circuits designed 
by some high powered engineer for his home system-that 
surpassed all others. Circuits for such amplifiers seen by this 
reviewer have tended to use more sophisticated and com- 
plicated techniques to allow the designer to simultaneously 
optimize the greatest number of variables, such as power out- 
put, linearity, and response at the extremes of the audio 
band. However, the Lux MB -3045 appears to be the last word 
in tube power -amp circuit design, and little expense has been 
spared to make it so. 

Figure 1 shows the circuitry to be fancy indeed. Two stages 
of differential amplifiers provide a good deal of voltage gain 
and supply the out -of -phase signals required to drive the out- 
put transformer in the usual push-pull fashion. Next, a high 
voltage differential -driver and cathode -follower stage is 
employed to provide the very large signal required to drive 
the grids of the output tubes. (Lux comments that 200 volts, 
rms, are required at the power tube grids for full power.) The 
cathode followers are direct coupled to the single pair of out- 
put triodes that controls virtually all the signal power. 

Most engineers familiar with such vacuum -tube design will 
probably be wondering at this point what sort of triodes Lux 
has found that are capable of such relatively high power out - 
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To own the finest 
cartridge and 

headphone 
available today... 

is as simple as AKG. 

81 

Start with your records. They are expensive. 
Treat them to the tender care of an AKG 
PHONOCARTRIDGE. Its patented Trans- 
versal single -point suspension provides 
greatly reduced mass...thus a minute track- 
ing force. Total performance features such 
as: low intermodulation distortion, unex- 
celled transient response, full frequency 
range and unwavering depth (imagery) 
perception, place them in a class above 
other phono cartridges. There's a 

range to choose from. Then... 

AKG 
CCCUSCICS 

finish with your ears. They are discerning 
and critical, and will eventually drive you to 
AKG HEADPHONES. Why not now? Each 
model is bio -acoustically engineered, light- 
weight, comfortable to wear. Take the 
K-240. Its combination of microphone 
derived transducers and "passive" dia- 
phragms produce sound almost indistin- 
guishable from the "real" thing. The K-140 
retains some of the K-240 features and at 
a mid -range price, provides hard -to -beat 
stereo headphone reproduction. The K-40 
is a more economical version of the K-140. 
Listen to ours... before you purchase any- 
one else's. At your local AKG dealer. 

...the mark of professional quality 
PHILIPS AUDIO VIDEO SYSTEMS CORP. 
A NUN rri 4MTRILAN 'ti.r II"a UJ'd PP.N r 

91 McKee Drive, Mahwah, N.J. 07430 (201) 529-3800 
Senke/Warehouse: Rockland Rd S Norwalk, CT 66854. (2i73 S .S 161. 

Enler No. 5 041 Reader Service Card 
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Fig. 1 -Schematic diagram of the MB - 
3045 amplifier. 

@1. 

-,--11- e 
O 

2 
N 
CV 

> 
O e 

2 N 

'VM/ 

r 3 
.._/vv\f__ p/ 

2 
N 
N 

0) 
M 

M Q 
rn 

+ 

N 

LL- 
a 
O 

AUDIO November 1977 

AmericanRadioHistory.Com



0.2 

0.1 

o 

at 0.2 

q 0.1 
2 
r 0 

0.2 

0.1 

020 

~ 80HM 

4 OHM 

16 OHM 

50 100 500 1K 

FREQUENCY - Hz 

Fig. 2-- THD versus frequency for 4-,8-, 

and 16 -ohm loads at 50 -watts output. 
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puts with acceptable linearity. In fact, they did not find any, 
so in cooperation with another Japanese firm (NEC) they 
designed and manufactured their own 8045G output triode 
and special 6240G high voltage driver. In addition, a special 
transformer has been designed to get the best match between 
the new tubes and the load, which employs amongst other 
things, quadrafilar wound "primaries." 

It is most likely that Lux has chosen to use the triode out- 
put tubes for two reasons. Not necessarily In order of im- 
portance, they are 1) inherently lower output impedance than 
pentodes, and 2) inherently better linearity than pentodes. By 
realizing these two goals, the amplifier will then by nature 
drive complicated loads such as speakers more gracefully 
and generate less distortion, with all other things being equal. 

The ratios employed in the output transformer were not 
measured, but if it can be assumed that all four primaries are 
in a 1:1:1:1 ratio from the knowledge that all four primaries 
were quadrafilar wound, then perhaps some insight can be 
had on the operation of the output and driver stages. The first 
conclusion from this assumption is that the entire output 
stage is operated near unity voltage gain due to the localized 
feedback through winding B. Winding A then provides a d.c. 
current path for the cathode followers and simultaneously 
operates them closer to constant current operation. Mean- 
while, the appropriate phase of winding C tends to maintain 
the cathode follower's plate -cathode voltage signal swing to 

150 
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.075 
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02 W 

RESIDUAL NO SE .006% 

IW IOW 50W 

20 100 1K 

FREQUENCY - Hz 

10K 
55 

20K 

Fig. 3-The MB -3045's power charac- 
teristics. Top, SMPTE IM versus output, 
8 -ohm loads; Bottom, bandwidth for 1.0 

per cent THD, 8 -ohm loads. 

a minimum. Reducing the signal modulation of both current 
and voltage then should result in improved linearity in this 
stage. However, the entire 200 -volt signal must still be pro- 
vided by the first 6240G. By bootstrapping the 68-kilohm 
plate -load resistor from this stage to winding C again, the 
tube's operating current change with signal is reduced. In this 
case, the connection to the C winding yields better large 
signal linearity and increased voltage gain. 

The input stages are straightforward differential amplifiers 
similar to those used in other tube power amplifiers. One 
noticeable distinction is the use of winding Dto apply local 
differential feedback to the second stage cathodes through 
the 27-kilohm resistors and the 47-pF capacitors. A summa- 
tion of signals from winding D and the 16 -ohm tap are used 
for the overall loop feedback, which when divided down by 
the 120 ohm resistor, is conveniently applied to the inverting 
input of the first stage differential amplifier. No a.c. balance 
control was deemed necessary in this circuit, as the inherent 
balance in the differential amplifiers and the various local 
feedback loops serve to maintain symmetrical drive to the 
output transformer. 

D.c. bias and balance are provided by the usual voltage 
divider arrangements, but in this amplifier bias voltage must 
be applied to the grids of the driver tubes instead of the out- 
put tube grids. Within the power supply is the bias voltage 
divider, which varies the potential on the point marked with 

INPUT INPUT LEVEL- 

. 

OUTPUT 
COM. 4 H 16 mm 

M63045 
MAfwJFACTVRED étv 

V% CoftlbRAr.ON .t/WAN 
OEMAY 

AC 5A 

01s# 

POWER 
off on 

AC.t av.6ow 

83 

AUDIO November1977 

AmericanRadioHistory.Com



The Sony 7800 Receiver. 
It'll put you on the receiving end of 
a lot more than eomplimen 

SONY FM STEREO/FM-AM RECEIVER 
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Even before you switch on the 
STR-7800SD receiver, it'll be receiv- 
ing. Receiving oohs and aahs. 

After it goes on, the accolades 
will really come in. 

After all, it is the finest receiver 
ever designed by Sony. The 7800 puts 
you on the receiving end of the most 
tomorrow -looking technology available 
today. 

You'll receive 
a feeling of power. 

The 7800 brings power to the 
power-hungry, and can even make the 
mild-mannered lust for power. Rated 

at 125 watts per channel, it's powerful 
enough to drive any speakers-satisfy 
any need. 

The 125 watts, minimum RMS 
at 8 ohms, is from 20 to 20kHz- 
with no more than 0.07% Total Har- 
monic Distortion. 

And that's Sony's conservative 
rating. 

How this combination of power 
and low distortion was achieved, is an 
example of Sony's engineering muscle. 

Let's start with the toroidal coil 
transformer. A more efficient struc- 
ture, it fully exploits the high-perform- 

ance power amp. As do two over -sized 
capacitors, each 22,000uF 

So the feeling of power through- 
out the frequency range is unmistakable. 

You'll receive timing 
that'll leave you swooning 
FM circuitry found usually in sep- 

arates appears in the 7800. 
Pardon our initials, but MOS 

FET's are used in the FM RF amplifi- 
cation. The result: good linearity, low 
noise and high sensitivity. 

For you FM Dolby listeners, a 
complete FM Dolby noise reduction 
system, to minimize noise and over- 
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load distortion. 
And there's a new local oscillator 

circuit. Plus our uni -phase IF filters 
are so advanced, a computer de- 
signed them. 

A Multipath switch and meter in- 
dicate optimum antenna orientation, 
thereby reducing distortion. An LED 
dial pointer doubles in length when an 
FM signal is received for easy tuning. 

You'll receive a pre -amp 
that's pre-eminent. 

High marks for our low emitter 
concentration (LEC) transistor. De- 
signed, made by, and exclusive to 

Sony. It guarantees low noise, and a 

wide dynamic range. It also keeps 
RIAA equalization to within ±0.5dB. 

You'll receive power 
And the means to control it. 
The pre -amp section also gives 

you the control you need to keep all 
that power in line. 

A presence switch is a special 
present: it lets you equalize the 
mid -range. 

Importantly, the 7800 was built 
with a Professional Attenuator Main 
Volume Control. It eliminates gang 
error between channels. 

Nor have we overlooked a spe- 
cial loudness network, or an audio 
muting switch. 

Some input on the inputs: Phono 
1, Phono 2, External Adaptor, Auxil- 
liary, two tape decks-and tape -to- 
tape dubbing facilities. 

Certain pieces of machinery sim- 
ply ooze quality and power. Such is 

true of the 7800SD. It'll put you on 
the receiving end of the living end. 

CO 1977 Sony Corp. of America. 9 W. 57 St., N.Y., N.Y. 10019. SONY is a trademark of Sony Corp. 
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Aille 0110 

ehlIONI 
Fig. 4-MB-3045's SMPTE IM residual at 
50 watts, Top; and 15.8 watts, Center; 
with input at bottom. 

an asterisk; it is nominally -120 volts. The 30-kilohm balance 
pot gives the necessary range of adjustment to compensate 
for the variations in tubes and resistors so the unbalanced 
d.c. current in the output transformer can be reduced to a 
minimum. Due to the two stages (cathode follower and out- 
put tube) and the miniscule degeneration from the 10 -ohm 
cathode resistors, this design has less bias stability than most 
other tube power amplifiers. Lux recommends that the bias 
and balance be adjusted whenever replacing output tubes. In 
the opinion of this reviewer, the best performance will be ob- 
tained if they are occasionally adjusted as the tubes age 
(perhaps every 1000 hours) and also in the unlikely event that 

Bb the 6240G (V4) tube must be replaced singly. 

Measurements 
THD measurements are shown in Fig. 2 for 50 watts into 4, 

8, and 16 ohm resistive loads. As can be seen from the curves, 
distortion was almost independent of load resistance. SMPTE 
IM distortion is shown in Fig. 3 as a function of output power 
for the 8 ohm load. The Lux curves for this measurement 
show a gradual rise below 0.3 watt, which was not detected in 
either unit tested. At powers above 50 watts, distortion rose 
gradually until clipping occured. For a 50 watt output, Lux 
claims a blanket 0.3% maximum THD or IM, and the 
amplifiers had no trouble staying well below this figure even 
after many hours use. 

Figure 4 is an oscilloscope photo of the IM distortion 
residual at 50 and 15.8 watts, with the input signal for 
reference, on the top, center, and bottom traces, respectively. 
Keeping in mind the delay in the distortion analyzer, the 
negative going peaks in the residual correspond to the 

Fig. 5-MB-3045's frequency response at 
1 and 50 watts. (Note break in curves at 
30 Hz and 3 kHz.) 
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Fig. 6-Response of the MB -3045 to a 10 
kHz square wave into an 8 ohm load 
(Top), and into an 8 ohm load paralleled 
by 2 µF. Scale is 10VIdiv. 

negative and positive signal peaks, which can be considered 
third harmonic distortion. The center trace also shows some 
evidence of circuit imbalance or second harmonic. Although 
the distortion gets more complicated at higher power levels, 
this general sort of residual does not show any strong 
discontinuity in the behavior, as crossover distortion might 
cause. 

The lower curve in Fig. 3 shows the power bandwidth 
capabilities of the amplifier. Notice that the roll off at the 
low frequency end is quite gradual. The 1- and 50 -watt fre- 
quency responses in Fig. 5 show that this unit actually put out 
50 watts at 12 Hz with only modest distortion visible on the 
'scope. This is outstanding performance for a tube amplifier 
and could only be achieved by using a very good output 
transformer with lots of muscle behind it. At the 1 -watt power 
level, the response is within +0, -0.5 dB from 8 to 20 kHz. 

These tests are performed with a high quality function 
generator having a constant 50 -ohm output impedance. With 
this low impedance source and with the input level control 
full up, 1 dB peaking Is apparent at 100 kHz. Since only a 
handful of preamps present a power amplifier a source im- 
pedance this low at 100 kHz, this peak will probably never be 
excited in normal use. However, all types of behavior such as 
this should be kept in mind if any problems arise. 

Transient phenomena in the MB -3045 tended to be 
somewhat trying to measure since the observed effects could 
not be easily isolated. For example, the amp did not exhibit a 
well-defined slew -rate limitation. Without applying an input 
signal of larger magnitude than that required to clip the 
amplifier at 1 kHz, increasing the test frequency to the point 
of slew -like distortion showed a slew rate of 6-10 
volts/microsec. However, the 10 kHz square wave response 
shown in the upper trace of Fig. 6 shows the output signal ex- 
ceeding 25 volts/microsec! There should, therefore, be no ob- 
vious problem with musical program material. 

The lower curve in Fig. 6 shows the same 10 kHz square - 
wave test, but with the additional load of 2 microfarads in 
parallel with the 8 -ohm load resistor. This ringing is similar to 
that observed under the same conditions with most transistor 
amps, but in this case is probably caused by some tuning with 
the leakage inductance of the output transformer. 

Clipping into resistive loads was graceful, like most tube 
amplifiers. However, the manner in which this amplifier 
clipped into reactive loads was really outstanding. The 
waveform took the appearance of very soft peak compres- 
sion and limiting, and only with very large input overloads did 
any asymmetry occur. 
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Every cartridge sounds best with the 
right Icad. BLt who wo -ries about that 
little detail? Vie do. ThEt's why the AGI 
511A has corvenient sockets for cartridge loading ca- 
pacitors. The sonic improvement with the right ones 
may sl-ock you. 

Elim nating RFI problems can make a big improve- 
ment, too. It's the fast RF you don't hear that can cause 
stewing induced distortion you will hear-the result of 
an amplifier responding slower than its input signal. 
Only the 511A has an ultra -high speed preamp-250 
V/µs-that solves this problem. RFI is then passively 

PHONO 
INPUT 

PLUG-IN 1. 
CARTRIDGE TCx 

LOADING I 

CAPACITOR 

HIGH PASS FILTER 

FEEDFORWARD. 

CONVENTIORAL LOW 
DISTORTI TN, LOW NOISE, 

BUT SLOW OP -AMP 

INVERSE 
IRIAA NETWORK 

ULTRA -HIGH SPEED 
SUMMING OU-PUT 

AMPLIFIER 

NEGATIVE 
'EEDBACK 

AGI BI -AMPLIFIED PHONO STAGE 

Write for the fui story-there's lots more 

AUDIO GENERAL 
Dept. A-11, 1631 Easton Roai, Willow Grove, Pa.19090 

For the record, the damping factor was measured to be an 

even 30, which held up surprisingly well through the audio 
midrange. Gain at 1 kHz was found to be exactly 27.5X or 28.8 
dB. This is slightly higher than most amplifiers in this power 
range and may be useful in some systems. 

Listening Tests 
A ten -year -old trend in speaker manufacturing, trading effi- 

ciency for other improvements such as size and price, has 

been matched by the large increases in amplifier power 
ratings. With only one exception, the wave of amplifiers over 
100 watts per channel has been limited exclusively to tran- 
sistor designs by financial considerations and consumer ac- 
ceptance. It would be natural to expect that for this reason 
alone the MB -3045 would be rather disadvantaged in the 
modern audio environment. It is a pleasure to report that this 
is not so. 

Driving a pair of low -efficiency, 8 -ohm loudspeakers in a 

small- to medium -size room actually gave the impression of 
power. Classical recordings with good dynamic range and 
rock records were regularly and cleanly reproduced at high 
volume. One transistor amplifier capable of WO watts/chan- 
nel into 8 ohms was incapable of achieving the same subjec- 
tive levels. But there is obviously more to sound reproduction 
than just power. 

Articulation and depth of imaging from a pair of these Lux 
amps was very good. Very complicated symphonic passages 
could be torn apart instrument by instrument from the 
listener's seat with surprising ease. 

The pleasing but unrealistic bass often associated with 
tube power amplifiers has been replaced in these units with 
the extended and commanding low end that one has come to 
expect only from the modern "super" transistor power amps. 
But the upper midrange and high end silkiness of some older 

Enter No. 92 on Reader Service Card 

tube units has remained. Reproduction of music is ac- 
complished with the best of both worlds. 

Conclusion 
Over some months of operation, the initial irritation from 

the bulk and inconvenience of two separate, heavy power 
amps has faded into fascination and respect; they will be 
missed when they are returned to Lux at the conclusion of this 
test. But these amps are not for everyone. Their price, at $495 
each, is high for their power. Tube replacement will set one 
back another $45 every 3,000 to 5,000 hours (figures supplied 
by Lux). In addition, there may be the service charge of the 
technician required to reset the adjustments, and the in- 
convenience of obtaining the driver and output tubes from 
the single source-Lux Audio in New York. 

Of course, tubes are more rugged than their transistor 
counterparts when overloaded electrically, but the tubes 
have other disadvantages too. Much more heat is generated 
and this requires just as much or more free air to keep 
temperatures down and component longevity up. As the 
amplifiers warmed, a slight odor of phenolic arose which may 
be a little objectionable. And finally, there will always be the 
old bugaboo of gradual deterioration in performance after 
the first few hours are put on the tubes. 

For the readers thinking about buying a pair of MB -3045s, 
there is one last item to consider: speaker impedances. Elec- 
trostatic (capacitive load!) or 16 -ohm dynamic loudspeakers 
will sway some toward the Lux pair, while others may need 
the extra power available in transistor jobs when driving 4 - 

ohm loads. 
In any case, those who listen to the MB -3045 pair (highly 

recommended) and appreciate the reproduction, will prob- 
ably not be able to find a transistor amplifier yet that has all 
the desireable sonic qualities that these do. George Pontis. 87 

Ii's what's up front 
thai counts filtered at the output, where it can't 

affect the cartridge, to avoid problems 
in later stages. Other designs have to 

reduce RFI with an input filter, but this compromises 
cartridge loading. 

AGI's unique bi -amp design optimizes each amplifier 
in different performance areas, combining the advan- 
tages of both. Result: the noise and distortion of the 
best conventional designs, plus an order of magnitude 
faster slew rate. 

Remember, it's what's up front that counts, for the 
benefit of what goes out the back, jack. 
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Soundcraftsmen Model 
TG -2209-600 
Twin -Graphic Octave 
Equalizer 

MANUFACTURER'S SPECIFICATIONS 
Maximum Input & Output Level: + 20 
dBm into 600 ohms (8 V rms). 
Harmonic Distortion: Less than 0.05 
per cent @1.0 V. 
Gain: Unity, ±0.5 dB; Controllable, 
+6dB,-12 dB. 
Frequency Response: Controls cen- 
tered, 20 Hz to 20,480 Hz±0.5 dB. 
Noise:110 dB below maximum output. 
Rated Load: 600 ohms. 

Input Impedance: 600 ohms; switch - 
able, greater than 100 kilohms. 
EQ Center Frequencies: 30, 60, 120, 
240, 480, 960, 1920, 3840, 7680, and 
15,360 Hz. 
Boost/Cut Range: ±12 dB at octave 
center frequencies. 
Shelving: Low, 100 Hz @ 12 dB/Octave 
rolloff; High, 10 kHz @ 12 dB/Octave 
rolloff. 

General Specifications 
Dimensions: 19 in. (48.3 cm) W x 51/4 in. 
(13.3 cm) H x 9 in. (22.9 cm) D, notched 
for rack mounting. 
Weight: 18 lbs. (8.16 kg). 
Price: $550.00. 

Graphic equalizers have become important sound tailoring 
tools in both the home audio market and the professional 
sound field. While the basic functions of an equalizer are 
essentially the same for both applications, the pro user might 
find it a bit awkward to use an equalizer intended for home 
entertainment systems in his sound reinforcement or studio 
applications. For this reason, Soundcraftsmen offers their 
Model 2209-600 Equalizer-a unit designed with the 
professional user in mind. 

Examining the brushed, black -anodized alluminum front 

CONDENSED OPERATING INSTRUCTIONS 
SHELVING: 12 a/OCTAVE SLOPE 
LE. O. SENS.íNrky: DUAL -RANGE SELECTION 
FOR USE WITH INPUT SIGNAL LEVELS 
FROM 0-21 dEn./0-Bv. 
THE ZERO_VALR CONTROLS AND L.E.O. 
BALANCING INDICATORS ENABLE OPTIMUM 
PERFORMANCE BY MATCHING THE OUTPUT 
LEVEL TO THE MPUT LEVEL - ANY SUB 
STANTIAL DEV61.TION ABOVE OR BELOW THE 
INPUT VOLTAGE MAY RESULT IN A DISTOR'ED 
OUTPUT SIGNAI.. 

PL CONNECTIONS 

PIN 3 IS PLUS, PIN 1 IS GROUND 
BALANCCQ: USE PINS 2 6 3 
UNBALANCED. USE PINS 1 6 3 

SEE OWNER'S MANUAL FOR ADDITIONAL 
DETAILS 

panel of the 2209 we find the usual 10 slider controls for each 
of two channels. Each control is calibrated in 2 dB steps from 
-12 dB to +1:2 dB, and each is marked with its center 
frequency, as indicated in the specifications shown above. 
There are no detent "stops" at the "flat" positions so a little 
care must be taken when desiring to set a control at its exact 
central position. Centered between the two banks of slider 
controls are a pair of overall -gain slider controls, above and 
below which are LED indicators for each channel. These 
controls permit the user to adjust input and output levels for 

Twin -Graphic Equalirer Model TG -2209-600 

(OUTPUT B 
OPERABLE pro 
EITHER HI OR LO 
IMPEDANCE/ 

B6LH4.UNBLL 7ALHUMS-L 
I 

INPUT IMPEDAN 
LOHNT 

(aUTPUT B 
18ERABIf SETO 
ETIEP HI OR 1.3 
BEPED+LNCEI 

MADE 
IN 

U.S.L. 

Iy 
SERIAL NUMBER 

CAUTION TO PREVENT ELECTRIC SHOCK OR FIRE HAZARD 
DO NOT REMOVE COVER, OR EXPOSE TO RAIN OR 
MOISTURE FULLY TRANSISTORIZED AND NO USER 
SERVICEABLE PARTS INSIDE. REFER SERVICING TO 
OUAUFIED SERVICE PERSONNEL. 

ELECTRICAL 
120V 6060 ID FUSE 3 AO 
V2AMP. MAX. 1/2 AMP ONLY 

SCHEMATIC IS ATTACHED 
TO THE UNDER SIDE OF 
THE TOP PLATE. 
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Fig. 1 -Schematic diagram of one 
channel of the Soundcraftsmen TG -2209- 
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unity gain after equalization settings have been made. The 
controls are moved until, with signals applied, upper and 
lower LED indicators flash at the same light intensity. 

At the lower left of the panel is a power On/Oft switch 
surmounted by a power/on indicator light. Symmetrically 

90 positioned beneath each bank of octave controls are four 
push buttons for each channel. The first of these alters the 
sensitivity of the unity -gain LEDs. With these buttons out, 
input levels of 10 dBm or less will provide proper LED in- 
dications. If input levels exceed 10 dBm, the buttons are 
depressed for accurate indications. The second button is an 
equalization defeat switch which permits instant comparison 
between equalized and non -equalized (direct) sound. The 
remaining two buttons per channel provide low -frequency 
and high -frequency shelving beginning at 100 Hz and 10 kHz, 
or roll -off below those corner frequencies at a rate of 12 dB 
per octave. 

Examination of the rear panel of the TG -2209 shows up the 
major differences between a "home" equalizer and a 

Fig. 2-Composite display of the octave - 
by -octave boost and cut range. 

professional unit such as this. To begin with, input and output 
connectors are three -terminal XLR (Cannon) types, female for 
inputs, male for outputs. Standard wiring is used, with pin 3 

being positive, and Pin 1 grounded. For balanced input and 
output connections, pins 2 and 3 are used, while for un- 
balanced operation, pins 1 and 3 are selected. Below each 
input connector is an input impedance slide switch which 
alters impedance from 600 ohms to high impedance. Above 
each input connector is another slide switch which selects 
proper gain of the system for balanced or unbalanced 
operation (effectively compensating for the 6 -dB signal loss 
which results when unbalanced input signals are applied to 
the input connectors). The rear panel also has a convenience 
a.c. receptacle and a line fuseholder containing a half - 
ampere fuse. 

Circuit boards used in the TG -2209 and visible in the photo 
of the insides of the unit are made of military -grade G-10 
glass epoxy material. In addition to the individual LC filters 
used for each octave, low -noise carbon film resistors are used 
in critical circuits and the switch contacts are gold plated. 
Wiring employs solderless wire -wrap technique throughout. 
Inductances used in the octave filters are either torroidal or 
ferrite core, depending upon the center -frequency of the 
filter in which they are used. Op -amps are used at the input 
and output circuits. An electronically regulated power supply 
provides the required plus and minus 17 volts d.c. for the 
active op -amp circuits. A complete schematic diagram of the 
TG -2209 (one channel only), is reproduced in Fig. 1. 

Laboratory Measurements 
With all octave controls set to their flat position and the 

equalizer in the circuit, frequency response measured flat 
from 15 Hz to 25 kHz within±1.0 dB. Under the same test 
conditions, total harmonic distortion at any frequency within 
the audio range measured no more than 0.03 per cent. Even 
with all controls set to their maximum "boost" position, 
harmonic distortion increased only to 0.075 per cent. 
Overload occurred with an input or output of approximately 
10 volts (providing the gain adjust controls were adjusted for 
unity gain under all conditions of measurement). 

Figure 2 illustrates the maximum adjustment range for 
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Before Sound Guard, you only 
played a record in mint condition 
once. 

Magnification shows the record vinyl wearing away. 

You can see how the 
picture has changed. 

Independent tests * 

show that records treated 
regularly with Sound 
Guard preservative 
keep the same full And now, two new 

amplitude at all fre- Sound Guard products: 
quencies, the same so nd d I. Sound Guard' 
absence of surface _ record cleaner, devel- 
noise and harmonic oped from extensive 
distortion as records played just research into 
once in mint condition. 1 record cleaning 

With its patented dry- , problems and 
lubricant film, Sound Guard 

Same magnification shows no record wear. 

preservative maintains 
sound fidelity by reducing 
record wear. And with its 
built-in, permanent anti- 

static property, it resists 
s-Gnutd i .. dust accumulation. 

methods, removes all 
common record contami- 
nants-from dust particles 
to oily fingerprints. 

And whether your re- 
cords need a light cleaning 
to remove surface dust or 
a thorough cleaning to 
remove deep-seated contam- 
inants, Sound Guard record 
cleaner does both. 

1. Sound Guard" 
Total Record Care System 
puts Sound Guard record 
preservative and Sound 
Guard record cleaner in one 
package- 
for the best 
possible 
total care 
for all of 
your records. 

Available in audio 
and record outlets. 

*Tests available on 
request. 

Sound Guard keeps yóur good sounds sounding good. 
Sound Guard preservative-Sound Guard cleaner-Sound Guard Total Record Care System 
Sound Guard is Ball Corporation's registered trademark. Copyright © Ball Corporation, 1977. Muncie, IN 47302 
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A F-3030 

ARMAs newest response 
With the new AD -6800, AIWA attains 

a flatter than ever frequency response with 
any tape on the market. For the first time, 
a cassette deck can use its own circuitry to 
measure the precise bias figure of every 
brand of cassette tape. Our new 3 -head Flat 
Response Tuning System (FRTS) and built- 
in 400 Hz and 8kHz mixed oscillator lets you 
monitor a tape by watching the 400 Hz and 
8kHz output levels. For optimum bias set- 
ting, you simply adjust the Bias Fine Ad- 
justment knob to get equal output as you 

record. Consider too, the many other ad- 
vanced features in the AD -6800: double 
needle metering combines the VU level and 
peak level into a single meter, a Peak Hold 
button locks the peak metering system pre- 
venting distortion -causing peak pulses, and 
an extraordinarily low wow and flutter 
of 0.05%. 

The AD -6550 has a Bias Fine Adjust- 
ment knob to give optimum performance 
with any brand of LH tape on the market, a 
Remaining Tape Time Meter that shows 

AmericanRadioHistory.Com



1 

e 

e 

a 

L22J . .. » .. 'ea] 
taw "mid Jig . 

MOOEt AO.6aO0 soue grate t, ate CAS« Tre oeac AIWA 

is a flatter response 
exac ply how many minutes remain on the 
tape when you record, and an outstandingly 
low wow and flutter of 0.05%. 

And there's a lot more to the AIWA 
family. 

The AD -6500, the first cassette deck to 
feature an automatic front loading system. 

The AD -6300, a manual font loader 
with all the important features of top quality 
cassette decks. 

The AD -1250, an ultra modern_ 20° slant - 

backed deck designed for maximum visi- 
bility and ease of use. 

The versatile AF -3030 combines all the 
features of the AIWA line of cassette decks 
with an FM -AM receiver. 

So before you run out and buy a 

cassette deck, cons:der the engineering in- 

novation that went into the AIWA family. 
And weigh AIWA's 
response carefully. i 

Enter No. 4 on Reader Service Card 

DistribLted in the U.S. by. MERITON ELECTRONICS INC., 35 Oxford Drive, Moonachie, N.J. 07074 Distributd in Canada by: SHRIRO (CANADA) LTD. 

Side pa-iels optional with AD -6500 and AD -6300. 
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Fig. 3-The upper trace shows the 
response with all controls at maximum 
boost; lower trace at maximum cut, and 
the center trace shows controls set at 
the mid or "A" position. 

each of the octave controls of a single channel on the TG - 
2209. Center frequencies were calibrated extremely ac- 
curately. 

Figure 3 illustrates what happens If all octave controls are 
set either to their maximum boost or maximum cut positions 
(the straight line in the center of this display represents the 
reference level when all controls are set to their mid - 
positions) and helps to explain the importance of the "gain 

adjust" controls and the LED indicators. Note, too, that with 
all controls set to minimum (greatest cut), the overall gain 
loss is greater than the increase In gain when all controls are 
set for maximum boost. It is this characteristic of the filters 
which, no doubt, prompted the designers to provide an 
assymetrical range of gain adjustment (+6 db to -12 dB) for 
readjustment of the system to unity gain. 

Use and Performance Tests 
As Soundcraftsmen rightly points out in the last paragraph 

of their well -written instruction booklet, obtaining gain in an 
audio system "is Not the function of an equalizer. It is not an 
amplifier; it is designed only to tailor an incoming signal 
voltage to the desired curve and to put out a modified curve 
at exactly the same voltage." This, the TG -2209 does very well 
indeed. One test we always employ during check-out of a 
graphic equalizer is to set all controls flat and listen to music, 
alternately depressing and releasing the equalizer -defeat 
switch. If we can detect no audible difference, we are 
reasonably convinced that the equalizer under test is not 
contributing any form of distortion of its own, and that is 
exactly what happened with the TG -2209. While there is a fair 
amount of interaction between adjacent controls of this unit, 
we had no trouble equalizing the playback monitor system in 
our newly constructed "home" recording studio with the aid 
of the test record (pink noise, in octave segments) supplied 
with the TG -2209 and a calibrated microphone/sound 
pressure meter which we own. As we said earlier, the chief 
difference between this model and other 10 -band equalizers 
offered by Soundcraftsmen is its emphasis on professional 
interface-an important difference if you are involved with 
pro audio equipment and want a reasonably priced octave 
equalizer as part of your installation. Leonard Feldman 

Enter No. 93 on Reader Service Card 

"Something wonderful * 
happens when ZiZ3=Z2Z4 

Not a win on the pools, a trip to 
a Pacific paradise, or a reduction 
in income tax, but distortionless 
"current dumping" 
Z's 1 to 4 are the four passive 
components which interconnect the 
current dumpers, (the output 
transistors which supply the 
power), to the small high quality 
amplifier which provides the 
error signal, so that when the 
above condition is met the 
current in the load, the loud- 
speaker, is independent of the 
current in the dumpers and hence 
distortion is solely dependent 
on the quality of the error 
amplifier, which because it is 
small can be very good. 

Wonderful indeed. 

For further details on current 
dumping and other Quad products 
write to Dept. A 

The Acoustical Manufacturing Co. 
Ltd., Huntingdon, Cambs., 
PE18 7DB England 

* Elektor Electronics 
Magazine No. 8. Dec, 1975 

QUAD 
for the closest approach to the original sound 

QUAD is a Registered Frede Mark 

Enter No. 2 on Reader Service Card 
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Dynaharmony 

RMS output power per channel 
(both channels drven into 8 ohms 
20Hz-20,000Hz C.1%THD) 200 watts 

Transient Music Power 
(within rated distcrtion, 

Frequency Response 

S/N Ratio 
IHF. A Network) 

400 watts 

5-80.000Hz (--0. - ldBj 

110 dB 
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Extra Power with Improved Efficiency 

Hitachi's Class G 
Hitachi's Class G is one of the most 

incredible cost/performance amplifiers 
ever created. 

It is about three times as efficient as 
the conventional Class B amplifier. And it 
looks as sophisticated as it sounds. 

Simply expressed, Class G is two amps 
in one. During the musical "downs and 
"averages" the primary amp works on the 
low -voltage amplifier. But let one of those 
musical peaks come along and the standby 

high -voltage amplifier cuts in for clear, 
powerful sound without clipping distortion. 

Technically the standby amp consists 
of additional power transistors which are 
activated only when the signal peak 
demands it. But practically it means we 
can offer more usable power at a lower 
price. 

Or in other words you're not only getting 
a little extra, you're getting about twice the 
amplification for the price of one amplifier. 

HITACHI 
When a company cares, 
it shows. 

Enter No. 22 on Reader Service Card 

Audio Component Division, Hitachi Sales Corp. of America, 401 West Artesia Boulevard, Compton, CA 90220, (213) 537-8383, Extension 228 
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BGW Systems Model 203 
Stereo Preamplifier -Control 
Center 

MANUFACTURER'S SPECIFICATIONS 
Rated Output: 4.0 volts. 
Gain: Phono to Tape Out, 42 dB; High 
Level Inputs to Line Out, 22 dB or 10 
dB (selectable). 
Phono Overload: 100 mV. 

TAME 1R0NIT0R 

2. l'.«,E.+R/ EE,E%E 

TMlE 

M füiME NUN 1401 004141.10 

OEEtat LOW NWw M16n ON RI 

Maximum Output Voltage: 8V into 600 
ohms, line out. 
THD: Less than 0.01 per cent at rated 
output, Hz to 20 kHz, S/N Ratio: 
Phono, 82 dB below rated output 
(unweighted); High Level, 90 dB (re: 
low gain setting), 80 dB (re: high gain 
setting) referred to rated output. 
Tone Control Range: ±18 dB @ 50 Hz 
and 15 kHz, in 3 dB steps. 
High & Low Cut Filter Cutoff: 20 Hz 

and 12 kHz, 18 dB/octave. 
Frequency Response: Phono, RIAA 
±0.25 dB; High Level, 20 Hz to 20 kHz, 
±0.2 dB. 
General Specifications 
Power Requirements: 10 watts @ 120 V 
a.c. or 240 V a.c., 50-400 Hz. 
Dimensions: 19 in. (48.3 cm) W x 5% in. 
(13.3 cm) H x 10' in. (27.3 cm) D. 
Weight: 18 lbs. (8.16 kg). 
Price: $649.00. 

Typical of some of the newer preamplifier -control centers 
to appear recently, this rack -mountable unit from BGW 
Systems emphasizes precision control and flexibility that will 
appeal to audio enthusiasts who prefer "separates" for just 
those reasons and are less interested in "gimmick" controls 
than in uncolored sound. The all -black front panel of the 203, 
with its contrasting white control designations, lends an air of 
professional quality to the appearance of this unit. A large 
rotary switch at the upper left selects operational mode, 
including every possible combination of mono or stereo feed 
to left and right outputs, singly or jointly. Separate bass and 
treble rotary switch controls are provided for each channel, 
and these controls are not mechanically detented poten- 
tiometers, but rather actual step switches which pick off fixed 

ACCESSOF' 
SWITCHEI 
OUTLETS 

400 WATTS 
MAXIMUM 
EACH OUTLET 

FUSE 

1111{ 

1/4 AMP SLO-BLO 

50-4 2 low 

220.240v 

90-130V 

REMOTE 
CONTROL 

1,4.1 Vel 

resistor/voltage divider networks so as to provide 3 dB in- 
crements of boost or cut. A detented rotary control, 
calibrated in dB, serves as a balance control and a similarly 
calibrated 22 -step, master gain control is located at the upper 
right of the panel. 

Five interlocking pushbuttons at the lower left select 
program sources (which include two phono input pairs, two 
sets of auxiliary inputs, and tuner inputs) . Two tape monitor 
pushbuttons come next, followed by two Tape Copy switches. 
Separating these functions in this way permits the user to 
copy programs from one deck to another while continuing to 
enjoy other program sources, so long as the monitor switches 
are not depressed. The next bank of pushbuttons includes an 
Equalizer -Defeat switch (special input and output jacks for 

SERIES 200 
STEREO 
PREAMPLIFIER 

OUTPUTS 

MAIN. EXT E LIZER 

CD -R -O 
2 1 i 

O -L -O 

WARNING -WARRANTY VOID IF SERIAL. 
NUMBER IS ALTERED 

MOVING COIL 
PHONO CARTRIDGE 

PREAMP ACCESSORY 

INPUTS 

TAPE TUNER AUX GROUND PHONO 

--O-R-O O-R-O-O-O-O-RIGHT-O-O 
1 2 2 1 2 1 O 2 1 

O -L -C) O O-O-O-O_LEFT-O-O 
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connection of an external equalizer are provided on the rear 
panel and are interconnected by means of supplied jumpers 
which are removed if an external equalizer is added to the 
system), low- and high -cut filter buttons, and a gain - 
determining button which alters high-level input gain from 10 
dB to 22 dB. Tape-out/tape-in phone jacks come next, 
duplicating the Tape 2 jacks on the rear panel. Adjacent to 
them is a headphone jack which is effectively in parallel with 
the line out -signal (though signals are delivered to it even 
when the preamp-out or line-out circuitry is interrupted by a 

relay associated with the dual power switches). Headphones 
must be of a high impedance type to work with this control 

unit directly. A two-part power switch pushbutton 
arrangement permits separate powering of the preamp itself 
and any associated power amp connected to the appropriate 
rear panel a.c. receptacle. 

Rear panel input, output, equalizer in/out jacks, and 
chassis ground terminal are all located on a horizontally 
oriented platform section which makes cable connection 
extremely convenient. Terminal nomenclature is screened on 
a vertical wall behind the various jacks, and this same ver- 

tical surface contains the convenience a.c. receptacles (one 
of which is switchable, as mentioned, by one section of the 
front -panel power switch and is therefore suitable for con - 
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Fig. 1- Block diagram of one channel of 
the BGW Systems 203 Preamplifier. 
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Fig. 2-Bass and treble control range. 

nection of the power amplifier line cord), a multiple -pin 
socket for connection of a head -amp accessory for use with 
moving- coil cartridges, and another socket that accepts a 

remote control accessory also available from BGW. 

Internal Construction and Circuit Features 
The power supply section of the 203 is contained in a fully 

shielded compartment, far removed from the low-level 
phono -equalizer circuitry, and includes a differential am- 
plifier input stage, an emitter -follower, along with a dual - 
transistor, compound voltage -amplifier stage, plus a second 
differential -amplifier pair and compound voltage -amplifier 
pair. In this manner, required low frequency RIAA boost and 
treble cut are provided by two separate and isolated circuit 
sections. A voltage -follower stage comes next, acting as an 
impedance converter to feed the three -pole active high- and 

98 low-pass filters. The output of the master gain control feeds 
an operational amplifier which in turn feeds the variable gain 
voltage amplifier of the system. A block diagram of one 
channel of the 203 is shown in Fig. 1. 

The major circuit board of the unit occupies nearly the 
entire "floor" of the chassis, while a vertically oriented board 
module supports the four tone control switches and mode 
selector switch which are directly soldered to it. A third, 
smaller board retains the master gain control and balance 
control as well as their associated fixed components. In- 
terconnections between these p.c. board modules are made 
by means of slip-on terminals and posts which permit easy 
removal of any module for servicing, if required. All push- 
button switches along the lower edge of the panel have their 
contacts directly soldered to the main or "mother" board. 

Laboratory Measurements 
RIAA equalization in the sample we tested was highly 

accurate from 100 Hz to 15 kHz (within 0.2 dB of the 
prescribed playback curve), but there was a shelving effect 
which occurred at the extreme low end which caused the 30 
Hz response to be "down" nearly 2.0 dB compared with the 
required boost at that frequency. Preamp-equalizer and high- 
level section gains were exactly as specified, so that a 1.0 volt 
output from the main line outputs was obtained with a phono 
input signal of only 0.75 mV when the preamp is operated in 
its high -gain mode; 3.0 mV for the low gain mode. Spot 
measurements of total harmonic distortion for rated output 
of 4.0 volts (much more than would normally be required by 
any power amplifier) yielded results of 0.01 per cent at 20 Hz, 
0.008 per cent at 1 kHz, and 0.025 per cent at 20 kHz with 
controls set for flat response. Phono overload capability fell 
a bit short of the 100 mV claimed, with an input of 88 mV at 1 

kHz causing first -section distortion. IM distortion of the 
entire system (from phono input to output) measured a very 
low 0.006 per cent. Overall frequency response through the 

Fig. 3-High-cut filter response. 

high level inputs was flat from 20 Hz to 20 kHz within 0.5 dB. 
(Editor's Note: BGW informs us that some preproduction 
units, of which the unit tested was one, showed the shelving 
characteristic at the low end of the RIAA response. This was 
traced to a particular capacitor, which was changed in 
production, so that units actually on the market should track 
the RIAA curve within 0.2 dB.) 

The maximum range of the bass and treble tone controls is 

plotted in the 'scope photo of Fig. 2, and turnover frequency 
for both controls is set at around 550 Hz. The action of the 
steep -cutting low-pass filter is clearly seen in the photo of Fig. 
3, but the low-cut filter action does not show up in this sweep 
because the cut-off point is set at 20 Hz, the lower limit of our 
sweep as displayed on the spectrum analyzer 'scope face. 
Separate point -by -point metering of the output at 
frequencies below 20 Hz confirmed the 18 -dB slope of this 
filter as well as its cut-off point as specified by the 
manufacturer. 

Use and Listening Tests 
The alternate choices of overall gain provided by the 203 

are useful, particularly when trying to optimally match 
various program source levels with convenient master gain 
settings for specific power amplifiers with which the BGW 
preamp-control unit is likely to be used. Of course, the gain 
chosen then applies to all input program material and may, 
occasionally, have to be altered when switching from one 
program source to another. This feature is therefore not quite 
as flexible as would be the individual input level controls 
found on some other high-priced preamplifier control units. 

The ultra -low noise characteristics of the phono equalizer 
section (82 dB below rated output, unweighted, as claimed) 
translate to extremely noise- and hum -free phono 
reproduction even at very loud listening levels and, even at 
the 88 mV overload limitation, the dynamic range of the 
phono section translates to around 100 dB-a good deal 
higher than one is likely to encounter with any present-day 
musical recording. 

Control action of the 203 is smooth and precise; and we 
particularly appreciated the precision of those step -type tone 
controls and the fact that it was possible to control left and 
right channels separately (something that many preamp 
manufacturers have abandoned in recent years). The slight 
bass roll -off because of the shelved RIAA low -end 
equalization is easily corrected by simply cranking each bass 
control up by a single step position, and that still leaves 
enough bass boost available (more than enough, in fact) for 
any tonal compensation needed to take care of other 
program source or speaker deficiencies. All in all, the 203 is a 

well- executed, thoughtful design that, for its price, merits 
serious consideration and auditioning by audio perfectionists 
who crave this type of component. Leonard Feldman 
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Give the 
one Christmas gift 
that gets opened 

all year! 

Most holiday gifts are opened only once. On 
Christmas morning. And that's it for the year. 

Not so when you give AUDIO. Recipients of 

your AUDIO gifts open their copies every month... 
plus, they often file copies and read them all year. 

And every time they open AUDIO, they think 
of you. And thank you. For your thoughtfulness and 
good taste in gift selection. 

AUDIO's special Christmas rates are now in 

effect. You pay $8.00 for the first subscription (your 

own, new or renewal, or a gift) . And just $6.00 for 

each additional gift. So be sure to include your own 
subscription as part of your gift order. AUDIO goes 99 

to $9 a year in 1978. Act now and beat the forth- 

coming price rise! 

Audio Gift Certificate 
Special 
Holiday Rates One year AUDIO subscription (your own or gift) 

Each additional one year subscription 

GIFT FOR 

ADDRESS 

CITY / STATE / ZIP 

Gift card 
to read, "From 

New subscription Renewal 

$8 
$6 

GIFT FOR 

ADDRESS 

CITY/STATE/ZIP -- -- 
Gift card 
to read, "From 

E New subscription Renewal 

GIFT FOR 

ADDRESS 

CITY /STATE / ZIP 

Gift card 
to read, "From 

New subscription Renewal 

DONOR'S NAME 

ADDRESS 

CITY / STATE / ZIP 

Include my own subscription at special Christmas rates. 
New Renewal 

I enclose $ for subscriptions. Bill me. 

Subscription Dept. 
(For additional gifts use separate sheet and attach) 401 No. Broad St., Philadelphia, PA 19108 I 
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Sansui Model BA -5000 Stereo Power Amplifier 

MANUFACTURER'S SPECIFIICATIONS 
Power Output: Stereo, 300 watts per 

100 channel into 2, 4, and 8 ohms, from 20 
to 20,000 Hz with no more than 0.1 per 
cent THD; Mono, 600 watts into 4, 8, 
and 16 ohms from 20 to 20,000 Hz with 
no more than 0.1 per cent THD. 
Load Impedance: Stereo, 2, 4, or 8 

ohms; Mono, 4, 8, or 16 ohms. 

Output Voltage: 25 volts stereo, 70 
volts mono. 
THD: Less than 0.1 per cent. 
IM Distortion: Less than 0.1 per cent. 
Frequency Response @ 1 watt: 15 

to 30,000 Hz, +0, -2 d B. 

Damping Factor: Approx. 10 @ 8 ohm 
load. 

Input Sensitivity & Impedance: 700 
mV, 50 kilohms. 
Power Consumption: 490 watts. 

General Dimensions 
Dimensions: 19 in. (48.2 cm) W x 8 / 
in. (22.2 cm) H x 18 11/32 (46.6 cm) D. 
Weight: 108 lbs. (49 kg). 
Price: $1300.00. 

Lately we have seen several examples of high powered 
amplifiers geared for the professional market. Sansui has en- 
tered that market with their BA 5000 stereo amplifier which 
promises to be an exceptionally strong contender. The Japa- 
nese have an advanced machine tool industry that allows 
them to build elegant packages with lots of parts at modest 
prices and this amplifier is an example of that. It is a superb 
package, very well engineered, and extremely rugged. The 
internal partitions are all of girder -type construction. The 
metal parts all have a lot of mass to them-front panels near- 
ly '/z in. thick, side rub -rails that are so heavy they appear to 
be cast, very heavy-duty heat sinks, and all well braced. The 
front panel is well laid out with excellent level controls for 
each channel, two heavy-duty rack handles, and two power 
meters. These peak responding meters, which are rather 
good looking, have their own driver amplifiers, and are ac- 
curate from 20 Hz to 15 kHz. 

There is a massive heat -sink extrusion near the back of the 
amplifier that is fan cooled; the fan blows into the extrusion 
at the center and exhausts out the sides, providing excellent 
heat dissipation ability. The back, which holds the cooling 
fans, folds down after the removal of four machine screws, 
making the output transistors easily accessible. The output 
transistors are all mounted on sockets, so in case one did 
blow it would be easy to replace. We would like to praise 
the manufacturers for their use of the heavy-duty banana - 
jack type terminals for the output connection. However, we 

prefer the standard telephone jacks for input use rather 
than the RCA pin -jacks that are supplied with the amp. 

The actual printed circuit cards that hold the first stages 
mount in holders for easy removal. The cards themselves 
show the addition of small capacitors after assembly, proba- 
bly for stabilization (more about this later) and these capaci- 
tors are not up to the over-all quality of the rest of the am- 
plifier. The whole unit is just incredible from a mechanical 
point of view, probably the most rugged amplifier package I 

have ever seen. The output stage differs from most consum- 
er amps in that it has auto -formers in the output. This allows 
the amp to deliver its rated power into various load imped- 
ances. In most transistor amplifiers, the power output in- 
creases as the load impedance decreases. The BA -5000 is 

basically a two -ohm amplifier, and because of the auto - 
former it will deliver its rated output power into 2, 4, or 8 
ohms; and, if you bridge both amplifiers in the "mono" 
configuration, it will deliver twice the power into 4, 8, or 16 
ohms. When you use the two -ohm tap, you direct couple 
the load to the output devices. 

The power supply furnishes regulated power for every- 
thing except the output and driver devices-very hip. It is a 

superb power supply, well laid out, and all the wiring is 

done to big terminal strips. It has a massive torroidal power 
transformer with a very low external magnetic field and very 
low internal resistance, helping to make the power supply 
very stiff. This is important to the sound of an amplifier be - 
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cause it allows the amplifier to be driven into overload with- 
out a severe voltage drop. The power transformer case ap- 
pears to be well potted and heremetically sealed. Large high 
quality electrolytic capacitors are used-very low internal 
impedance. The electrolytic capacitors are connected by 
copper bus -bars. This improves their high frequency per- 
formance. The power supply is so good it's just outrageous! 

Circuit Description 
The Japanese semi -conductor industry has for some time 

been putting a lot of R & D into developing output transis- 
tors with a greater safe operating area. The output transis- 
tors Sansui uses in this amplifier are very strong-large safe 

areas and also fairly fast. They are regular transistors, but 
these are some of the strongest transistors I've seen. Eight 

output devices and two drivers per channel; the rail voltages 
measured plus and minus 53 volts. 

The circuit itself is a complementary amplifier. First, there 
is an input and buffer amplifier consisting of a differential 
pair direct coupled into a common -emitter amplifier-its 
function is to allow the main amplifier to be hooked up in 

bridge configuration (i.e., you can get both in -phase and 

out -of -phase outputs from the buffer amplifier). It also sup- 
plies a little voltage gain and a higher input impedance. 
(However, it's my opinion that the amplifier would sound 
better without this amplifier; this is an added circuit which 
obviously is going to detract from the sound to some de- 
gree.) The buffer amplifier is coupled to a "P" type differ- 
ential amplifier, which is direct coupled to an "N" type dif- 
ferential amplifier. This shifts the d.c. level of the signal back 
to "0." One side of the "N" type differential amplifier is 

tied to ground; the other side goes through a bias regulator 
with a current source as its load. This current source drives a 

pair of pre -driver transistors separated by the bias regulator 
which are "Darlingtoned" onto the driver transistors. These 

devices drive the output stage which is a complementary 
output stage acting as followers. All three devices-the pre - 
drivers, the drivers, and the output stage-are hooked up in 

the uni -follower configuration. There are some current -lim- 
iting transistors that clamp the bases of the driver transistors 
if it ever becomes necessary to limit the current flowing 
through them because of some overload condition. A fairly 
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Table I-THD with both channels operating at 300 watts 
into 4 -ohm load. 

Freq., Hz. Left, % Right, % 
20 0.037 0.04 
50 0.029 0.025 
1k 0.032 0.0225 
10k 0.04 0.0285 
20k 0.06 0.02 

simple circuit, but in my opinion, the amplifier is not well 
stabilized; when you drive it into clipping, it oscillates. I be- 
lieve this is due to the fact that the second differential ampli- 
fier's and the pre -drivers' ft's occur at the same frequency 
which produces a phase shift in the open loop response of 
the amplifier and makes it difficult to stabilize. However, it is 

not bad and doesn't seem to have any noticeable effect on 
the sound. 

Another possible problem is that the circuit uses 100 per 
cent d.c. feedback. The reason this is necessary is that there 
is an auto -former in the output and any small d.c. off -set 

may cause excessive current to flow through the auto - 
former because the auto -former has a very low resistance at 

d.c. and saturates its core. The 100 per cent feedback re- 
quires the use of a blocking capacitor in the shunt leg of the 
feedback loop. When you impress a non -symmetrical, uni- 
directional signal across the blocking capacitor, it develops z 

Table li-Harmonics of 1 kHz, in percent, measured 

with wave analyzer. 

Harmonic Left, Right, 
2nd 0.031 0.019 
3rd 0.0042 0.0022 
5th 0.0004 0.0022 
6th 0.00058 0.0023 

7th 0.0002 0.0013 
9th 0.00018 0.0008 
13th 0.0002 0.00014 
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Table III-IM distortion of 60 Hz and 6 kHz; total of right 
channel is 0.056 per cent, left channel is 0.11 per cent. 

IM Product Left Ch Right Ch. 
2nd 0.11 0.064 
3rd 0.02 0.027 
4th 0.0026 0.0064 
5th 0.00028 0.001 
6th 0.004 0.004 
7th 0.0024 0.002 
8th 0.0009 0.0005 
9th 0.0007 0.001 
10th 0.0007 
11th 0.00015 
13th 0.00004 

charge. When this happens, it pulls the input of the negative 
side of that differential amplifier to ground, causing the out- 
put of the amplifier to swing positive. Every time this hap- 
pens, the feedback tries to catch it, and this causes a pulse 
inside the amplifier. The bias points are no longer fixed but 
wander around. Only totally direct -coupled amplifiers are 
free from this. But that's pretty esoteric. 

Table IV-Power output vs. frequency, one channel at a 

time just before clipping, 4 -ohm load and 4 -ohm amp tap, 
a.c. 120 volts. 

Freq., Hz 
10 
20 

1K 

20k 

L Ch. Watts/Volts 
38/361 
380.25/39 

400/40 

342/37 

R Ch. Watts/Volts 
342/37 
361/38 

400/40 

333.06/36.5 

Both channels operating, 4 -ohm load and 4 -ohm tap; both 
measured: 

Freq., Hz Watts/Volts 
20 351.56/37.5 

1K 380.25/39 

10K 351.56/37.5 

20K 324.00/36 

We took lots of distortion measurements on this amplifier 
(for those of you who are interested in distortion measure- 
ments). The author believes that distortion measurements 
have little meaning below a 0.5 per cent or so. But it's inter- 
esting to note that the distortion residuals contained mostly 
simple even -order harmonics except at the extreme low fre- 
quencies where the transfer characteristic of the auto - 
former was visible. There is no noticeable cross -over dis- 
tortion present, as this amplifier has very low cross -over dis- 
tortion. We have included the distortion harmonics for 
those of you who are interested. These may possibly have 
more meaning than straight total distortion, but nobody's 
been able to supply a correlation between measurements 
and sound quality yet, but we keep hoping. 

On the back of the amplifier is a switch which converts 
the amplifier from stereo to monaural. When in the monau- 
ral mode, the amplifier delivered in excess of 700 watts con- 
tinuously without any strain. The superb heat sink in this 
amplifier requires special mention. During the testing pro- 
cedure, the amplifier was subjected to long periods of time 
at full power output. The fan came on rarely, and the ampli- 
fier itself never over -heated. 

Evaluation 
From using the Sansui BA 5000 amplifiers on many sound 

jobs, I would say they are rock -stable as far as overload, 
power, and all that, but they are a little more sensitive to 
grounds because of the way they are stabilized. In every 
other respect, you can turn them on and forget them. They 
have never given me any problems in the field; they work 
flawlessly. They are very versatile; they are the industrial 
amps for anyone who needs a combination of high power 
and high quality. When listening to them, you will find the 
mid -range is very articulate but lacks space; the high end is 

more open, also very articulate; the bass is good, slightly ex- 
aggerated. They definitely have a transistor sound, but prob- 
ably one of the least offensive of the present high-powered 
transistor amplifiers; however, they are not as good as some 
of the very best home hi-fi amplifiers. Supreme reliability, 
superb packaging, and beauty are the BA -5000's strong 
points For a band, recording studio or wherever you need a 

high quality heavy-duty industrial amplifier, it is the amp- 
lifier. It will deliver the goods with no regrets. 

Geoffrey T. Cook 
Enter No. 95 on Reader Service Card 
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Wharfedale is back 
with the magnificent new E Series. 

Many American audiophiles re- 
member - or still own - Wharfedale 
speakers, those great big sand -filled 
speakers designed by Gilbert Briggs, 
founder of the Wharfedale Wireless 
Works. They filled your listening room 
with rich, full and faithful sound and 
were judged to be among the finest by 
the world's leading acoustic and elec- 
tronic engineers. 

Ideals have not changed, but 
technology has advanced. We at 
Wharfedale have retained the basic 
criteria for faithful reproduction, while 

employing such advanced technology 
as computer optimization, greatly im- 
proved driving elements, and sophisti- 
cated crossover design. And so the new 
E Series are highly efficient, without 
sacrificing that rich and full sound qual- 
ity made famous by Wharfedale. 

The Wharfedale E -70's and 
E -50's sound magnificent under all 
acoustic conditions. They offer two 
environmental -contour controls for 
matching sound to the acoustics and 
shape of your listening room. Unlike 
other speakers that just control the 

amplitude of midrange and treble, the 
Wharfedale environmental controls 
change the shape and response of the 
crossovers. 

Write to us for the name of your 
nearest Wharfedale dealer and ask 
for full product and technical literature 
on the E -70's and E -50's. Then listen to 
the dynamic new sound of Wharfedale. 
We know you'll 

TA711 
be pleased we're 
back in America. 
matched walnut 
veneer enclosures 

RANK HI FI Inc., 22 Bushes Lane, Elmwood Park, New Jersey 07407 (201) 791-7888 
Enter No. 41 on Reader Service Card 
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Introducing the Koss Theor_y 
of loudspeaker desìgn and the 
three new Koss CM speaker 
systems that prove it. 
When Koss invented the 
stereophone, music lovers and 
audio experts were amazed at the 
low distortion, broadband 
frequency response, and high 
efficiency achieved by the Koss 
drivers. Indeed, the resultant 
Sound of Koss created a 
revolution in the audio industry. 

Today, the exciting new Koss 
Theory of loudspeaker design 
has created anotzer revolution. 
By developing a complex series 
of audio engineering formulas 
and by utilizing the precise 
knowledge of modern computer 
science, Koss engineers have 
created a breakthrough in 
loudspeaker technology of such 
significance that it heralds the 
second major revolution in 
loudspeaker design technology. 
For the first time, it's now 
possible to scientfically derive 
and produce the optimum system 
parameters for ary loudspeaker. 

By computerizing the Koss 
Theory and by first selecting 
the number of bandpasses 
desired in the system, the 
system's desired efficiency, the 
f3i low bass cutoff, and the 
desired cabinet size; Koss 
engineers are able to derive 
specific design parameters for 
every component in the total 
system. In fac the Koss Theory 
is so sophisticated that even the 
structural design of the cabinet 
and the precise positioning of 
the components in the cabinet 
for optimum dispersion and 
phase coherency are specified. 

Of course, what's really 
important is not the Koss 
Theory itself but the sound of 
the three new Koss speakers 

that prove it. Indeed, with 
current technology, there are no 
speakers available at similar 
prices that can match the Koss 
CM 1010 two bandpass 
loudspeaker, the Koss CM 1020 
three bandpass loudspeaker or 
the Koss CM 1030 four bandpass 
loudspeaker in low distortion, 
high efficiency, and broadband 
frequency response. 

But then, the incredible sound 
of these three new speakers isn't 
surprising when you consider 
some of the revolutionary new 
features they offer: 

Take for example, the CM 
1010's unique mass aligned 
10 -inch passive radiator that 
enhances the lower 2 octaves of 
the bass and allows for the use 
of a specially designed 8 -inch 
woofer to reproduce the critical 
midrange up to 2.5 kHz. With 
the alignment mass in place, the 
CM 1010 reproduces a maximally 
flat response from an f3 of 35 Hz 
on outward. However, by 

removing the alignment mass, 
those who prefer more acoustic 
energy in the 50 to 80 Hz range 
can create an f3 of 40 Hz and a 
low bass ripple of P% dB 
centering on 60 Hz. 

Or take the CM 1020's dual 
port design that provides an 
optimal cross sectional port area 
for proper cabinet tuning. Or the 
unique parallel midrange design 
of the CM 1030. By utilizing 
two 43/z -inch drivers operating 
in parallel, Koss engineers were 
able to decrease the excursion 
of each driver thus creating a 
dramatic decrease in potential 
driver distortion and an equally 
exciting increase in the overall 
brilliance and presence of the 
midrange response. Then again 
there's the Koss high bandpass 
1 -inch dome tweeter and unique 
acoustic transformer that 
creates an incredible 6 dB 
increase in headroom. 

And, of course, there's also 
the patented quasi second -order 
crossover network that provides 
a smooth, acoustically invisible 
transition from bandpass to 
bandpass. 

But those are just some of the 
revolutionary features offered by 
the new Koss CM loudspeakers. 
Why not prove the Koss Theory 
of loudspeaker design to 
yourself by asking your Audio 
Dealer to give you a full 
demonstration of the beautiful 
Sound of Koss. Or write to Fred 
Forbes, c/o the Koss Corporation, 
for our free, full color CM 
loudspeaker brochure. Once 
you've heard these revolutionary 
new loudspeakers, we think 
you'll agree: hearing is believing. 

©1977 Koss Corp. 
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Russound FMP Model SP -1 

Stereo Switching & Patching 
Center 

MANUFACTURER'S SPECIFICATIONS 
Recorder Inputs: Four sets. 
Recorder Outputs: Four sets. 
Patch Bay Jacks: Ten sets. 
Dimensions: 7% in. (19.7 cm) W x 5 in. 
(12.7 cm) Hx4'/, in. (12.4 cm) D. 
Weight: 4 lbs. (1.8 kg). 
Price: $149.95 

The Russound/FMP SP -1 is one of a 
few accessories offered for solving 
interconnection and switching 
problems. Although some of the 
present-day preamps offer quite a bit 
of flexibility in system intercon- 
nection, a serious audiophile can find 
that plugging and unplugging is 
required much too frequently. The SP - 
1 is designed to eliminate this con- 
tinual annoyance and time waster with 
a well thought-out combination of 
jacks and switches. 

This switching and patching unit is 
designed to be inserted into the tape 
monitor loop of the preamp (or 
receiver). On the back of the device 
are a total of 48 phono jacks, 24 stereo 
pairs. There are, of course, the two sets 
for connection into the tape monitor 
loop. There are also jacks for con- 
necting the inputs and outputs of up to 
four tape recorders. In addition, there 
are 10 patch -bay input/output sets, all 
connected to front -panel jacks. 
Finally, there are four sets of "add-on" 
jacks, used for adding other swit- 
ching/patching units in parallel to 
increase the number of inputs/outputs. 
On the front panel are the tape 

recorder record and play selector 
switches, monitor switches, 20 patch - 
bay tini jacks and 12 tini jacks which 
permit inserting external signal 
processing into the signal flow at 
various points. There is a designation 
strip above the patch -bay jacks for 
labeling to match the connected 
devices. Twelve tini -plug patch cords 
are supplied for making any required 
front -panel connections. 

The schematic (Fig. 1) shows one of 
the stereo channels; the connections 
for just one of the four recorders 
possible, and one of the 10 sets of 
patch -bay jacks. Back -panel phono 
jacks are at the top of the schematic, 
and front -panel tini jacks are at the 
bottom. The SP -1 itself is laid out with 
basic signal flow indicated on the front 
panel from left to right. The two 
channel flow lines are separate with 

Fig. 1-Schematic of the SP -1, one channel shown. 

PATCH -BAY 
10 SETS SP -I 

IN OUT INPUT 

n n 
IN OUT 

IN 

o 
IN OFF COPY 

SOURCE RCDR 

RECORD 

COPY BUSS 

z 
o 

ózo 
SP -1 

<KZ OUTPUT 

3.3K 

COPY OFFMON 

RCDR SOURCE 

PLAY 

MON 

COPY 

OUT 

RCDR MON 
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the insert jacks located physically on 
the appropriate signal line. The SP -1 

input, from the preamp tape out, is 

normalized through the Source and 
Recorder jacks to the In buss. Any 
combination of up to four recorders 
can be switch connected to this buss 
for recording. The outputs of the 
recorders are fed through 3.3 Kilohm 
isolation resistors to the Play selector 
switches. If set to Mon, the output is 

normalized through the Recorder and 
Monitor jacks. The output of the 
monitor select switch feeds the 
preamp tape monitor via the SP -1 

output jacks. If a recorder output is 

switched to Copy, the signal feeds 
through the Source and Recorder jacks 
to the record copy buss. Then, any of 
the other recorders can have their 
inputs switched to Copy as desired. 
The monitoring can be switched to 
Copy, before or after any external 
processing that might be inserted using 
the Recorder and Source jacks. 
Corresponding sets of jacks permit 
similar action in the In and Out lines. 
Thus, external noise reduction units, 
graphic equalizers, etc., can be added 
as needed. With such devices con- 
nected to the back -panel jacks of the 
patch bay, all connections are made 
with the patch cords between the 
front -panel bay and the desired insert 
points. 

The combination of jacks and 
switches makes it quite easy to set up 
many varieties of a system and to 
make changes quickly. Recently, a 

comparison was made between a 

Dolby B system and a dbx 128. By 
connecting both units to the patching 
jacks on the rear of the SP -1, it was 
possible to make quite rapid in- 
terconnection changes of the eight 
connections per unit. And the jack 
field still had room for a graphic 
equalizer. The possible combinations 
are very great, and the excellent 20 - 
page instruction manual provides a 

good basis for understanding the unit's 
flexibility. Printed forms of the front - 
panel layout are provided for marking 
out your own special connections. 
Russound/FMP even provides extra 
paper for the designation strip. Per- 
formance of the unit was without 
fault, including much usage of the tini - 
plug patch cords. The one minor 
criticism is that some of the back 
panel jacks are too close for easy 
connect/disconnect with some molded 
phono plugs. For anyone caught in the 
fight and frustration of interconnec- 
tions, the SP -1 can very well be one of 
the better values around. (The Model 
QT -1 is available for four channels at 
$249.95.) Howard A. Roberson 
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cartridges 

tnís stÿlus 

'its any Shure 

cartridge 

One size fits 

all Shure 
phono 

cartridges 

Replacement 
stylus for 

Shure 
V-15 

rep.aces 

Shure 
M95EU 

Needle in the hi-fi haystack. 

Even we were astounded at how 
difficult it is to find an adequate 
other -brand replacement 
stylus for a Shure cartridge. 
We recently purchased 241 
random styli that were not 
manufactured by Shure, but 
were being sold as replacements 
for our cartridges. Only ONE of 
these 241 styli could pass the 
same basic production line 
performance tests that ALL 
genuine Shure styli must pass. 
But don't simply accept what 
we say here. Send for the 

documented test results we've 
compiled for you in data 
booklet #AL548. Insist on a 
genuine Shure stylus so that 
your cartridge will retain its 
original performance capability 
-and at the same time protect 
your records. 

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

H SHURE 
MANUFACTURERS OF HIGH FIDELITY COMPONENTS, MICROPHONES, SOUND SYSTEMS AND RELATED CIRCUITRY 
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Michael Tearson Jon Tiven 

Terrapin Station: Grateful Dead 
Arista AL 7001, stereo, $7.98. 

This new Grateful Dead record is 

like none before it. First, it is the best 
recorded work they've ever done. This 
is mostly due to the presence of an out- 
side producer for the first time, who 
turns out to be Keith Olsen, the pro- 
ducer of Fleetwood Mac. Olsen is also 
a long time friend of the Dead and an 
original member of the Charlatans, one 
of the very first San Francisco bands of 
the historic 60s. One very apparent ef- 
fect Olsen has had is in the band's 
preparation for recording. This is the 
first Dead album to be carefully ar- 
ranged both vocally and instrument- 
ally before they got to the micro- 
phones. Terrapin Station clearly was 
not just thrown together in the studio; 
they went in to make a commerical al- 
bum, but one that won't disappoint 
Dead heads. 

Simultaneously the group has ended 
their business experiment with Grate- 
ful Dead Records and the affiliated 
Round Records, and they have signed 
with Arista which is very aggressive 
promotionally. Everyone seems to 
think the Dead deserve to be multi- 

million sellers. On all levels Terrapin 
Station is back from the ozone to 
somewhere at least squarely on the 
road, and if not at the middle certainly 
somewhere respectable. 

The album opens with Bob Weir's 
Estimated Prophet, a paean to the 
California lifestyle. The song brings the 
deliberateness of Wharf Rat from the 
Skull & Roses album. Tom Scott's very 
presence on saxes signals that this 
Grateful Dead is something fresh. The 
version of Dancing in the Streets that 
follows is like a bucket of cold water. 
Some of my friends jokingly call the 
track Disco Dead, but that's just a bit 
off. Dancing has been a warhorse in 
the Dead's live show for well past a 

decade, always a dance number. Still 
this version is surprising. Donna God- 
chaux' lead vocal is mixed way, way up 
so that the harmonies with Bob Weir 
are most startling. The congas are 
another un -Dead -like touch. Phil Lesh's 
Passanger is next. With its twin lead 
voices, it sounds uncannily like Jeffer- 
son Starship's recent work. The guitars 
are Quicksilver tangy, very San Fran- 
cisco, and very effective. Samson and 
Delilah was known as If 1 Had my Way 

when Peter, Paul, and Mary, and even 
earlier Rev. Gary Davis did it. It, too, is 

played surprisingly hot for the Grateful 
Dead. 

But nothing yet is as unlikely as 

Donna Godchaux' Sunrise which closes 
the side. This one could have slipped 
on Renaissance's Novella album. The 
added orchestra (yes, an orchestra 
symphony -style, on a Dead album) just 
works. Donna's vocal is enough like 
Annie Haslam's to give you pause. It is 

a very pretty piece. 
The first side is the song side, some 

very clearly Dead material, some from 
various parts of left field. What unifies 
the side is the crystal sound Olsen has 

brought along, his trademark. If there 
is a serious flaw, it is in the side's pac- 
ing. Obviously as similar as Samson 
and Delilah and Dancing in the Streets 
are, they could not be placed con- 
secutively on the side. The down - 
tempo Sunrise is the obvious closer, so 
there was little anyone could do to 
resequence the side once the material 
was set. Perhaps one of the two sound- 
alikes should have been replaced with 
something else. 

The other obvious oddity of the first 
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side is Jerry Garcia's vocal invisibility. 
He doesn't sing until side two which is 

completely covered with Terrapin Sta- 
tion. Sidelong suites are nothing new 
to the Dead. Their second album An- 
them of the Sun was a forerunner of 
that form in a rock context, and 
they've done it often since then. Ter- 
rapin is perhaps the best, certainly the 
most coherent they've ever done: 

"Let my inspiration flow 
In token rhyme, suggesting rhythm 
That will not forsake me 
Till my tale is told and done." 

These words open the suite. It weaves 
kaleidoscopically through a pair of in- 
terlocking stories, both illustrated by 
the music. The music itself is a tapestry 
that gets ever grander, growing from a 

standard Dead opening to gradually in- 
troduce the full orchestra and choir, 
brilliantly arranged by Paul Buck - 
master, and conducted by Martyn 
Ford. 

Terrapin Station is very strong and a 

serious departure even for so unpredic- 
table and volatile a unit as the Dead. 
That the side works so very well, even 
under the strain of a real diversity in 
the course of the side is a triumph. 
That I've been listening to it over and 
over at home and not yet getting bored 
says even more. Terrapin is challenging 
and fresh, ambitious, confident, and 
proud. Aggressive, too. 

One small nit to pick: Terrapin Sta- 
tion fades out after a brilliant side of 
music. I would prefer an ending. But 
then the Grateful Dead has always 
been into fades. 

The album is must listening in the 
easy listening year of 1977. M. T. 

Sound: A Performance: A - 
El Mirage: Jimmy Webb 
Atlantic SD 18218, stereo, $6.98. 

Back in the 60s I thought I might 
never forgive Jimmy Webb such unc- 
tuous song hits as Up, Up and Away, 
MacArthur's Park and the Glen Camp- 
bell "geographical" series that in- 
cluded Galveston and Wichita 
Lineman. But later Webb made an 
album called Letters which opened 
with a stunning restatement of 
Galveston that could not be ignored. 
The next song was Love Hurts, the 
Everly Brothers song it seemed 
everybody else recorded soon after. 
That was my introduction to the song. 
Later the same side in a song called 
Simile Joni Mitchell added vocals, as 

she did again on Webb's Land's End 
album, and dramatically pointed up 
the influence each has had on the 
other. In reassessment I grudgingly 
have really come to admire Webb's 
ability as a songsmith. He can wed 

words and melody better than anyone 
when he's at his best. 

For El Mirage Webb has contracted 
an outside producer for the first time, 
and George Martin of Beatle and more 
recently America fame, no less. Martin 
crafts the roundest sound Jimmy Webb 
has ever had. And he needs it, for while 
he has been growing as a singer, he is 

still very limited vocally. 

The collaboration with Martin is suc- 
cessful. El Mirage is the best album 
Jimmy Webb has yet recorded. He has 
improved as a singer, and the support 
is as good as he or anyone is ever likely 
to get. Some songs fall flat, but most 
work out very well. El Mirage helps 
create what you might call progressive 
middle of the road music. M. T. 

Sound: A Performance: B 

Superb speakers From $80 to $600 

Martin Speaker Div., Eastman Sound Mfg. Co., Inc., Mickleton, NJ 08056 609/423-0100 
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Original Masters, The Steeleye Span 
Story 
Chrysalis CH2 1136, stereo, $9.98. 
The King of Elfand's Daughter: Peter 
Knight & Bob Johnson 
Chrysalis CHR 1137, stereo, $6.98. 

Steeleye Span is dead. Long live 
Steeleye Span! 

Original Masters, the 10th Steeleye 
Span album, is a retrospective of the 
prior nine. It has been lovingly assem- 
bled and sequenced with grace and 
care. Of special note are a pair of 
previously unissued tracks, the mourn- 
ful Bonnie Moorhen and Gaudete, 
presented here in the form it appeared 
in as a single, that is minus the gim- 
micky mix used on Below the Salt, the 
album it appeared on earlier. 

Through the four sides you'll find 
nary a false note. The collection is an 
excellent primer on a most fascinating 
band that has been through several 
changes. The only real quibble is the 
lack of clear credits listing who plays 
what and where. 

Unfortunately Original Masters also 
marks the end of an era for Steeleye, 
for upon the collection's release, mem- 
bers fiddler Peter Knight and lead 
guitarist Bob Johnson released their 
own album and announced their de- 
parture from the band after six albums 
together with Steeleye (Knight has 

been on eight; he joined a bit earlier). 
Their album is based on Lord Dun- 
sany's fantasy classic The King of 
Elfland's Daughter. They wrote and 
produced, and one or both played on 
most cuts. The story is told episodical- 
ly through songs sung by the 
characters joined together by narra- 
tion rendered by Christopher Lee who 
also plays the King. Other cast 
members include Frankie Miller as the 
rough-and-ready Alveric (Our Hero) 
and Mary Hopkin brilliantly cast as the 
daughter (Our Heroine) plus such 
luminaries as Alexis Korner, P.P. Ar- 
nold, and Chris Farlowe. 

The album is very pleasant. Clearly 
it works best taken as a whole story. 
This will make it somewhat difficult 
for the radio people of America to 
make head or tail out of the album, 
but a couple individual songs are 
outstanding. Frankie Miller liked lust 
Another Day of Searching so much he 
rerecorded it for his most recent album 
Full House (Chrysalis CHR 1128). Mary 
Hopkin is purely radiant on the final 
anthem Beyond the Fields We Know. 

One serious failing of the album in 
its U.S. release is the lack of the lyric 
sheet that also lists who plays on the 
album. This is included in the English 
release, and in the case of as literary a 
record as this, it is dearly needed in 

order to make the continuity totally 
clear. 

As for the future of Steeleye Span, 
do not panic. Just before deadline I 

learned that two replacements have 
been named in former member and 
brilliant soloist Martin Carthy and 
outstanding concertina player and 
morris dance fancier John Kirkpatrick. 
With this pair of staunch English tradi- 
tionalists in the band, I would expect 
Steeleye to veer somewhat away from 
its more recent Mike Batt produced 
pop -oriented efforts to something 
"purer." 

To all of them, Bob and Peter, Steel - 
eyes past and present, good friends all, 
I salute you. For vision and faith and 
perseverence and for making some of 
my very favorite music of the decade. 

M. T. 

Masters 

Presentation: A - 
Elfand's Daughter: 

Sound: B Performance: B 

Max: The Rumour 
Mercury SRM-1-1174, stereo, $6.98. 

The Rumour without Graham Parker 
is still a fine show. They may not have 
another Parker hidden in their midst, 
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but they don't let it trouble them. The 
Band seems to be the Rumour's model. 
They resemble the Band in the multi- 
ple lead singers (credits are missing as 

to who sings what) and in their use of 
horns, which is out of the same 
punchy, percussive New Orleans vein 
The Band tapped when Allan Toussaint 
did the charts for the Rock of Ages live 
album. Even more importantly, The 
Rumor adheres to a similar kind of 
musical economy as the Band, a phil- 
osophy which rules out jamming On 

record for its own sake, playing instead 
for effect. 

Their material is adequate if not 
earthshaking. Still their treatment of 
Duke Ellington's classic Do Nothing 
Till You Hear From Me is simply in- 
genious. Parker -producer Nick Lowe 
contributed the opener, the rousing 
Mess with Love. Their own Airplane 
Tonight is a pretty ballad, a second 
cousin to Unfaithful Servant. 

Max is fun. It's no masterpiece, but 
it doesn't pretend to be. It's better 
recorded than Music from Big Pink, 
but not that much better. The band is 

tight and sharp with attractive rough- 
hewn edges, though the focus Parker 
gave them is noticably missing. Max 
may not be meat and potatoes, but it's 
a tasty salad. M. T. 

Sound: C + Performance: B 

Book of Dreams: Steve Miller 
Capitol SO -11630, stereo, $7.98. 
CSN: Crosby, Stills, and Nash 
Atlantic SD 19104, stereo, $7.98. 
IT: James Taylor 
Columbia JC 34811, stereo, $7.98. 
American Stars 'n' Bars; Neil Young 
Reprise MSK 2261, stereo, $7.98. 

Ah, the state of the modern trou- 
badour, American variety. He comes in 

all sorts of masks. 
Steve Miller is the undisputed king 

of masks. The gangster of love, the 
space cowboy, Maurice the slickster, 
the Joker; these have all been devices 
to expand Miller's base. Gradually he 
has absorbed the progressives, the 
rockers, the balladeers, even the R & B 

audience with a calculated series of 
lifted riffs and stolen lines. Though 
Miller finally got his breakthrough hit 
with The Joker, it was the Fly Like an 
Eagle album that burst him through to 
mega -sales on the order of Fleetwood 
Mac. 

Book of Dreams is shaped just like 
the Eagle album. There's a smasho hit 
song in let Airliner (easily one of 1977s 
classic summer songs), the soundalike 
successor in Swingtown, a solid rocker 
in the Joe Walsh graven image The 
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Stake, the album's "Progressive" 
number in The Sacrifice which guitarist 
Les Duduk first recorded on his debut 
album of a year ago, plus Miller's 
usual compliment of gratuitous spacy 
minute -or -so long segues that link im- 
probably related songs irrelevantly but 
well. 

As ever, Miller's production is 

seamless and clean. The production 
and packaging (which nowhere in- 
cludes a picture of Miller or anyone 
humanoid) are the album's real stars. It 
is a classy album that for most artists 
would be a triumph. For Steve Miller it 
will forever stand in the shadow of the 
album before it. 

CSN is a follow-up album, too, but 
the one it follows came out eight years 
earlier. That album made legends out 
of its principles, Stephen Stills, David 
Crosby, and Graham Nash. The interim 
has seen all of these guys involved in 
some justly legendary music that spans 
the dismal and the delicious. 

One thing is clear in front. Whatever 
they do, they will never recapture that 
initial buzz of having it all happening 
fresh. What matters most is that the 
forms that they clicked with in 1969 
are not only still valid, they are nearly 
omnipresent. But these guys still do it 
as well as ever. 

CSN is a finely crafted album of 
substance and fluff deftly interwoven. 
All of these guys work best when they 
are sharing the material chores with 
others. They are all writers who hap- 
pen to complement each other well, 
and the company of others is a nearly 
sure cure for blahs, the repetitiousness 
each alone can be accused of. To- 
gether individual limits seem to vanish 
among their respective strengths. 

Stills' Dark Star and Fair Game are 
both strong pieces of material. 
Crosby's Anything at All is one of his 
best ever, an unabashedly honest 
song-"Anything you want to know, 
just ask me/I'm the world's most opi- 
nionated man." In My Dreams is stan- 
dard Crosby, a bit reminiscent of 
Laughing, but a strong piece as is 

Shadow Captain written with key- 
boardist Craig Doerge. Nash's material 
covers quite a range. His Cathedral is 
just masterful; it is probably the best 
number on the album. It's also a far 
different thing than the album's first 
single, Graham's lust a Song Before I 

Go. 
CSN plays well as an album. It's full 

of good if not often monumental stuff, 
but you never really have the right to 
expect or demand monuments. Human 
nature and artistic temperament just 
don't work that way. Another excellent 
example of the maxim is the new re- 
lease by CSN's erstwhile fourth wheel, 

Neil Young, whose American Stars 'n' 
Bars appeared just prior to his ex - 
mates new effort. 

Young has been one of the great er- 
ratics. Whenever you may feel that 
you've got a bead on the kid, he'll 
release something so odd its only pur- 
pose seems to be defusing your expec- 
tations. Thus his albums have run the 
gamut from exquisite (Everybody 
Knows This is Nowhere and After the 
Gold Rush) to a quintessential pop 
album in Harvest, which he followed 
with some purely dismal work (On the 
Beach and then Tonight's the Night). 
The Zuma album of late '75 was 
something of a comeback with his best 
work in years. The new American Stars 
'n' Bars is calculated to be unnerving. 
Some of it is brilliant. Star of 
Bethlehem sung with Emmylou Harris 
is a beauty. Hold Back the Tears and 
Bite the Bullet are chunky, solid 
numbers. The giant Like a Hurricane is 

a raging catharsis of a song. However, 
some quite frankly slipshod material at 
least partially brings down the album. 
Homegrown, for instance, only defuses 
the tension that Hurricane just before 
it established 

Young's production is predictably 
rough edged. He conspicuously 
dangles loose ends while the sound 
quality can change drastically from 
cut to cut. The home -recorded Will to 
Love besides needing an edit of a 
minute -and -a -half to two minutes has a 
nasty hiss. Generally Young wears his 
off -handed production as casually as 
bluejeans, as if it is just another way to 
demystify himself. Thus, American 
Stars 'n' Bars is occasionally amazing, 
more often tepid and even dismal in a 
spot or two, but it is ever fascinating as 
pop pathology. 

James Taylor, who is as responsible 
as anyone for the tight-lipped, thin - 
blooded school of 70s songwriting, has 
gradually exposed a more funky side. 
With his new album JT he leaves 
Warner Brothers for Columbia. The 
new set is as much as anything else an 
attempt to make the big crossover to 
mainstream once and for all. The cover 
art is a small indication. The design 
and photo are strictly 50s style, like 
Johnnie Ray or Guy Mitchell might 
have used. 

JT is not Taylor's best. Nor his sec- 
ond best. Last year's In the Pocket had 
spark and verve. JT's aura is more a 

self -contented glow that is as much 
complacence as contentment. Most of 
the songs are wistful love songs. He 
steps out from this theme on the C & W 
ballad Bartender's Blues, which is 

about how unpleasant bartending is, 
and on the joined pair of songs Terra 
Nova written with wife Carly Simon 

about sailboating followed by the a 

capella Traffic lam, which is both witty 
and cute. The album's most thumping 
number is Honey, Don't Leave L.A. 
which Taylor tellingly didn't write. 

JT is aimed squarely at the road's 
middle stripe and the soft -core au- 
dience that brings along. All too sadly 
it lacks fire and sounds watery. M. T. 

Miller: 

Sound: A Performance: B 

CSN: 

Sound: B+ 

Young: 

Performance: B+ 

Sound:C - Performance: D+ toA- 
Taylor: 

Sound: B - Performance: C 

Miriam: Jessi Colter 
Capitol ST -11583, stereo, $6.98. 

Jessi Colter has been impressively 
maturing as an artist through her last 
several albums. With Miriam she 
leaves the Nashville sweetening behind 
and makes an album centered on her 
voice, piano, and songs, with no more 
additional help than is needed. Follow- 

ing the lead of the torrid title cut on 
Diamond in the Rough, her previous 
album, the spare, uncluttered lessi 
gets closer to you than on any of her 
earlier and retrospectively more ten- 
tative discs. Her writing has made 
strides comparable to her growth as a 
performer, unashamedly and unabash- 
edly baring emotion. 

With Miriam Jessi Colter finally 
sounds poised to make the big jump in 
public attention she has been threaten- 
ing. All the ingredients have been 
there, and on Miriam it all coalesces. 

M.T. 

Sound: B + Performance: A - 
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Richard Hell: Richard Hell 
Ork 81976, stereo EP, $3.00. 

Forget about the fact that there's a 

New York Scene with the Televisions 
On, the Talking Heads, or even the 
Ramming Ons. And you can forget 
about side one of this extended play 
record, because it's not very good, 
but you better remember to send 
away your three bucks to Ork Rec- 
ords, P.O. Box 159, Cooper Station, 
New York City 10003, because side 
two is rather incredible and you're 
not likely to find this in your neigh- 
borhood record store. I'd venture to 
say that You Gotta Lose is a classic, de- 
spite the recording's sound-Hell de- 
livers a great vocal, and the bass riff is 

incomparable. Nice cover photos as 

well. 
By the way, I thought I might take 

this space to alert you to the fact that 
most New York bands would make 
terrific managers because they think 
better than they play. That's all. J.T. 

Sound: C 
Performance: B (inconsistent) 
Esoteric Value: A 

IZITSO: Cat Stevens 
A & M SP -4702, stereo, $7.98. 

Reviewing IZITSO is not the easiest 
of jobs. It is a fine album, but like 

everything after Catch Bull at Four, 
Stevens' work has stood in its own 
shadow as he gradually retreated from 
the mystic/cosmic/childlike stance and 
moved closer to the purely tangible. 
Thus songs like (Remember the Days of 
the) Old Schoolyard and (I Never 
Wanted) To Be a Star draw directly on 
the first person, and I must admit to 
taking the sentiments of the latter tune 
with a grain of salt. However both are 
catchy, clever tunes. The album con- 
tains two instrumentals, Kypros and 
Was Dog a Doughnut, which are in- 
teresting excursions into the peculiar 
world of dub, but can only be con- 
sidered filler. 

The album is beautifully recorded, 
no flaws there at all, and extravagantly 
packaged down to a plastic lined inner 
sleeve. IZITSO has a lot going for it, 
but it just isn't essential Cat Stevens. 

M. T. 

Sound: A Performance: B - 

Come Hell or Waters High: Omaha 
Sheriff 
RCA APLI-2022, stereo, $6.98. 

Omaha Sheriff's debut is not a 

staggering monument, but I like it. 
One thing, they don't really sound 
like anyone else. 

Paul Muggleton and Bob Noble are 
the band's songwriting core. Their 
songs are stories that occur away from 
hectic noise. Quiet Please sets the 
tone right at the start and the mental 
attitude it establishes is consistent 
throughout the album. Musically the 
album really takes off with the terrific 
break in the middle of that first song 
and never looks back. Certainly a 

good deal of the credit for the unex- 
pected flourishes and twists in the in- 
ventive arrangements must go to 
producer Tony Visconti who has 
never, in a long career of making 
other people's records, been afraid of 
taking risks. 

Waltzing in the Rhododendrons, 
Me and Bob Seymour, and One 
Nightingale's Song abound with dy- 
namic shifts and melodic thrusts at 
once catchy and complex. What's It 
All For has a fire unexpected for such 
a bucolic band. 

Omaha Sheriff is not an obvious 
band, but they will challenge you on 
the road to delight. Although the 
record could use a slightly hotter 
sound, they are a welcome and 
refreshing change of pace from the 
standard two guitars, bass, and drums 
that make up most bands. M. T. 

Sound: B Performance: B+ 119 
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The Trumpet Kings Meet joe Turner: 
Joe Turner 
Pablo 2310-717, stereo, $7.98. 
In The Evening: Joe Turner 
Pablo 2310-776, stereo, $7.98. 

Bull -voiced Big Joe Turner, origin- 
ally a singing bartender out of Kansas 
City and sometimes known as "The 
Boss of the Blues," is one of the two 
great Kansas City blues shouters close- 
ly associated with jazz (the late Jimmy 
Rushing, a Count Basie mainstay dur- 
ing the Swing Era, is the other). In the 
late 30s and through the 40s, Turner 
was esteemed by a handful of collec- 
tors and buffs for his performances 
and recordings with jazz musicians 
Frankie Newton, Hot Lips Page, Pete 
Johnson, Don Byas, and Art Tatum. In 
the early and mid -50s, Turner broad- 
ened his appeal, achieving some com- 
mercial success with such R & B hits as 
Chains of Love and Shake, Rattle, and 
Roll which sold briskly to the emerg- 
ing rock and roll audience. Quickly 

eclipsed by the diluted and debauched 
versions of R&B offered by the white 
rock and roll performers, Turner re- 
turned to his jazz surroundings and 
recorded a classic Atlantic LP in 1956, 
The Boss of the Blues. 

In recent years Turner has not been 
able to approach the quality of The 
Boss of The Blues and another record- 
ing made for Atlantic, Big Joe Rides 
Again. Jazz producers like Bob Thiele, 
and even the tasteful Norman Granz 
on his Pablo label, have tried to enter 
Turner in the B.B. King/Albert King 
sweepstakes by giving him heavy wah- 
wah guitar, fuzztone backup, the kind 
of slogging accompaniment inappro- 
priate to Turner's driving, lifting style. 
Turner's first Pablo release, Nobody in 
Mind, replete with triplet back -beat 
figures and shuffle rhythms, was a 

stupendous bore. But his second Pablo 

offering, The Trumpet Kings Meet Joe 
Turner, is quite another story with 
Turner roaring and swinging lustily 
against the combined talents of 
trumpeters Dizzy Gillespie, Roy 
Eldridge, Harry Sweets Edison, and 
Clark Terry. 

The backing on The Trumpet Kings 
Meet Joe Turner is by Big Joe's own 
rhythm section which includes blues 
guitarist Pee Wee Crayton. Turner 
shouts with authority and power on 
such numbers as TV Momma and Taint 
Nobody's Business If I Do, and the im- 
pressive quintet of horn men provide 
tasteful obbligati as well as some 
brilliant solos of their own. The album 
is indeed an effective marriage of jazz 
and blues. 

Turner's latest Pablo disc, In The 
Evening, is not on a par with his Atlan- 
tic classics, nor is it as good as The 
Trumpet Kings Meet Joe Turner. Now 
in his late 60s, Joe is not singing as 
stoutly as in his prime, yet there are 
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good moments here as on his old hit, 
Chains of Love, with Joe's voice emerg- 
ing big and juicy, preaching, with in- 
strumental, blues -like phrases. The 
backup here is basically R & B with ac- 
companyment consisting of two 
guitars, alto sax, piano, bass, and 
drums. There are good solos by Pee 
Wee Crayton's bluesy guitar and Bob 
Smith's bright -toned reedy alto. The in- 
clusion of numbers like Summertime 
and Sweet Lorraine is a drawback as 

Joe sings them rather awkwardly; 
much better is the title track and Cor- 
inna, Corinna where Big Joe is on home 
ground. Both albums, taped by Granz 
in Los Angeles, are well recorded. 

John Lissner 
Trumpet Kings Meet Joe Turner 

Sound: A 

In The Evening 

Performance: A 

Sound: A Performance: B 

Another Epic Stride Piano: Joe Turner 
Pablo 2310-763, stereo, $7.98. 

Not to be confused with the blues 
singer, this is the other Joe Turner, a 
lively, swinging stride pianist in the 
James P. Johnson and Fats Waller tra- 
dition. Johnson's playing is grounded 
in his early experience in the Harlem 
jazz bands of the 20s and with Louis 
Armstrong in the 30s. He later toured 
Europe with Adelaide Hall, and after 
World War II settled in France where 
he has made a living playing in various 
European cafes and bars. Recently 
unearthed by Norman Granz, who 
recorded half of these sides in London 
during November of 1975 and taped 
the other half in the New York RCA 
studios in February of 1976 during a 

brief Turner engagement in New York 
City, this is the first Turner recording 
available in the States in over 40 years. 
It seems a pity that Turner has had so 
little exposure in all the years he has 
been away. 

Those who like the Harlem school of 
piano, indeed, those who enjoy lively, 
sprightly, inventive jazz piano will 
derive much pleasure from this re- 
lease. Turner has authoritative com- 
mand of the stride idiom, but he is not 
a revivalist or neo-classicist. He was 
part of the period, a younger disciple 
of Walker and Johnson. These are 16 
vigorous sides, a rollicking salute to a 

truly classic piano style by an authen- 
tic survivor. As Bennie Green points 
out in his liner text, Turner's years 
spent as a soloist in European boites 
has resulted in an extremely catholic 
repertoire. As with many barroom 
keyboard men, he has learned to ac- 
cede to every corny request from 
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goulash operetta to Bill Bailey Won't 
You Please Come Home. In this 
delightful collection, he explores the 
stride possibilities of such unlikely 
tunes as Friml's Song of the Vagabonds 
and a pop standard, Gone With The 
Wind. He also treats us to vigorous, 
striding interpretations of Monk's Well 
You Needn't and Ellington's Caravan as 
well as a rousing version of Earl Hines 
Rosetta plus a finely syncopated salute 
to Fats Waller which includes the 
master's Viper Drag, Squeeze Me, 
Smashing Thirds, and a Waller-ish per- 
formance of I'm Gonna Sit Right Down 
and Write Myself a Letter. There are 
also several original pieces including a 

sprightly Salute to Willie the Lion. 
In a world brimming with abrasive- 

ness and anger, much of it reflected in 
the shrill, harsh sounds of contem- 
porary pop and jazz, Turner's music, 
conceived in another era, has a happy, 
joyous ring to it. John Lissner 

Sound: A Performance: A 

The Lee Konitz Nonet 
Roulette SR 5006, stereo, $7.98. 

Though he has recorded more in 
the past few years than in the 
preceding decade, this is Konitz's first 
U.S. release since 1975. It seems to be 
this splendid saxophonist's fate to find 
more appreciation abroad than at 
home. 

Nonetheless, the nonet is a 

domestic phenomenon, though it was 
organized for an Italian tour which 
failed to come off. In existence for 
two years at this writing, it has 
become a cherished part of the New 
York jazz scene, performing at least 
two nights a week when the leader is 

in town. 
Aside from the rhythm section, the 

group (two trumpets, two trombones, 
two saxes [Konitz's soprano and alto, 
Kenny Berger's soprano and 
baritone], piano, bass, and drums) has 
maintained a stable personnel and 
was more than ready to record by last 
October. The Italian promoter who 
requested nine pieces (Konitz asked if 
he would settle for three trios) no 
doubt had in mind the model of the 
famous Miles Davis Nonet of 1949, of 
which Konitz was an essential part, 
but this is no recreation of music past. 

To the contrary, what Konitz and his 
gifted associates have wrought is a 

refreshingly new sound and concep- 
tion. The arrangements (five by Sy 
Johnson; one each by Berger and 
Konitz) strike a fine balance between 
notation and spontaneity, and the 
ensemble playing is often brilliant (as 
on Matrix, where Johnson transcribed 
six choruses of composer Chick 
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Corea's piano improvisations, with 
Burt Collins's piccolo trumpet in the 
lead, and on Konitz's marvelous 
arrangement of Without A Song, with 
its shifting melodic lead and exciting 
passages for the massed horns without 
rhythm accompaniment). Berger's 
setting of Wayne Shorter's Nefertiti is 

outstanding. 
The chief solo voice, justly, is the 

leader's, and his soprano playing is as 

personal and delightful as his 
customary alto. For years, he has been 
heard in intimate settings; the full 
ensemble sound seems to inspire him. 
There are also impressive bits by 
trombonist Jimmy Knepper and 
trumpeter Collins, and fine work by 
youngsters Berger and Andy Laverne, 
the latter on acoustic and electric 
piano. Bassist Rufus Reid and 
drummer Billy Hart provide strong 
rhythmic support. 

Lee Konitz is always rewarding, but 
this setting is special. The nonet has 
more to offer; its repertoire is exten- 
sive. This album may be hard to find, 
but it's worth the effort. 

Dan Morgenstern 
Sound: A- Performance: A 

122 Clarinet Gumbo: Barney Bigard & Or- 
chestra 
RCA APLI-1744, stereo, $6.98. 

Barney Bigard, the last of the great 
New Orleans jazz clarinetists, is now 
in semi -retirement on the west coast. 
Like the other classic Crescent City 
clarinetists, particularly Johnny Dodds 
and Sidney Bechet, Bigard's work is 

deeply rooted in the blues idiom, full 
of fresh, inventive melodic lines and 
masterly technique. Duke Ellington 
authority Stanley Dance, in a memo- 
rable phrase, writing about Bigard's 
most productive years when he was a 

member of the Ellington orchestra, 
compared Bigard to "a falcon soaring 
against cliffs of brass." Indeed, the 
decorative element in Bigard's play- 
ing, the wide, looping phrases and the 
filigree swoops and runs, all made a 

perfect foil for the rich, shifting tex- 
tures of the Ellington ensemble. 

RCA's jazz A&R man Frank Diggs 
has recorded Bigard with a small com- 
bo under the direction of the multi- 
talented west coast jazz musician Dick 
Carey, and the results on the whole 
are quite pleasing. This is an easy-go- 
ing, often exuberant jazz outing, 
played with polish and subtlety by 
Carey on alto horn and trumpet; Ray 
Sherman, piano; Eddie Safranski, bass, 
and Nick Fatool, drums. Age has taken 
its toll of Bigard's playing skills, but he 
is still capable of producing the dark, 

supple sounds, the soaring, wailing 
phrasing that gives him a unique iden- 
tity among clarinetists. 

Interestingly, Bigard is probably the 
last clarinetist to employ the old Al- 
bert method of fingering, the true Cr- 
eole clarinet style in which the sub - 
tones or chalumeau registers of the 
instrument are totally employed. This 
sound is particularly effective on Big- 
ard's luxuriant blues playing on such 
quasi -Creole tunes as Memoir de Bay- 
ou and Clarinet Gumbo. This is a very 
good album from a jazz master now in 
the autumn of his career. John Lissner 

Sound: A Performance: A - 

Soprano Summit in Concert: Bob 
Wilber -Kenny Davern 
Concord Jazz CJ -29, stereo, $6.98. 

Soprano Summit is a unique and 
delightful band, and this, its third LP, 
is their best work on record so far. 

Co -leaders Wilber and Davern, 
along with guitarist -vocalist Marty 
Grosz came to the Concord, Califor- 
nia, Jazz Festival without a bassist and 
drummer. The estimable George 
Duvivier was not able to make the 
trip, and the drum chair was vacant. 
Producer Carl Jefferson teamed the 
three fifths of the 'Summit with two 
notable summit inhabitants in their 
own right, bassist Ray Brown and 
drummer Jake Hanna. 

It was an inspired choice, and the 
"live" recording provided another 
creative impetus (the group's studio 
recordings tended toward perfec- 
tionism). 

Soprano Summit is unique for two 
main reasons. First, the co -leaders, 
who both double on soprano sax and 
clarinet, share a common tradition 
and general outlook, but are suf- 
ficiently individualistic to provide in- 
teresting contrast and, perhaps most 
significantly, egg each other on. Se- 
cond, the group has a brilliant 
arranger in Wilber, and a repertoire 
all its own, combining eclecticism and 
originality in a wholly refreshing 
blend. 

Thus, they are able to revitalize 
classic pieces from the jazz past 
(Duke Ellington's Stompy Jones; 
Armstrong's Swing That Music; the 
1928 hit Doin' the New Lowdown, 
among the samples herein) and create 
new music in the tradition (Wilber's 
tribute to Johnny Hodges and Billy 
Strayhorn, The Golden Rooster; the 
two -clarinet blues, The Grapes Are 
Ready, in the Dodds-Noone-Bechet 
mold). 

None of this material, it must be 
noted, is approached in a museum 

spirit. These men play, and the music 
is nothing if not vital and immediate. 
On Swing That Music, for example, 
they give new validity to that old 
cliché, "blowing up a storm." And 
their blues are living blues. 

Grosz, a confirmed practitioner of 
the unamplified guitar, is more than a 

mere adjunct. His approach, in this 
age of electronics, is almost 
revelatory, reaffirming the beauty of 
the natural guitar sound, and the 
delightful rhythmic feeling of the 4/4 
strum (kept alive in an entirely 
different climate by Basie's Freddie 
Green). He is a nimble and tasteful 
soloist, and his Fats Waller -flavored 
singing adds a further dimension to 
the band. 

Soprano Summit transcends 
categories. Its music is accessible to 
any open pair of ears, and in the 
process, might open some eyes to the 
permanent truths of the music called 
jazz. Dan Morgenstern 

Sound: A Performance: A 

Images: Phil Woods and Michel Legr- 
and and Orchestra 
Musicians: Phil Woods, alto sax; 
Michel Legrand, piano, arranger, con- 
ductor; Derek Watkins, lead trumpet; 
Don Lusher, lead trombone; Roy 
Willox, principal woodwinds; Ron 
Mathewson, bass; Kenny Clare, 
drums; Jud Proctor, lead guitar; Ar- 
mand Magiani, bass saxophone and 
"too many marvelous musicians for 
the space allowed" on the album 
jacket. 
Songs: The Windmills of Your Mind, 
A Song for You, Nicole, The Summer 
Knows, We've Only Just Begun, I Was 
Born in Love With You, Clair de lune, 
Images. 
RCA BGL1-1027, Stereo, $6.98. 

While Images features Phil Woods 
in what would superficially appear to 
be a more commercial setting than his 
own recent quartet dates (Musique 
Du Bois, Muse 5037; European 
Rhythm Machine, MGM SE -4695; 
E.R.M. at Frankfurt Jazz Festival, Em- 
bryo SD 530), his alto flights are as en- 
ticing, if not more so. Michel Leg- 
rand's arrangements are extremely 
sympathetic to Woods' playing, they 
sound as if they were divinely con- 
ceived for one another. 

Windmills opens as an under - 
spoken spring -like ballad. As the buds 
of spring grow into the green leaves 
of summer, Windmills bursts into a vi- 
talized swinging showcase for the 
band to coax the alto man to play. This 
particular Legrand arrangement is 
reminiscent of a series of arrange - 
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ments Manny Albam wrote for an al- 
bum called Soul of The City (Solid 
State SM 17009). Again it was Woods 
temperamental, but sentimental, alto 
featured in a garden of strings with a 

big band. 
Phil Woods articulate alto cadenzas 

add a personal touch to the opening 
and closing of Song for You. Grooving 
over swinging brassy ensembles, his 
scale runs and intonation are notably 
impeccable. Woods' sound on his 
own releases was never quite as capti- 
vating as on Images. This has to be a 

result of better orchestrations and the 
inspiration of better accompanists. 

Woods claims that the album's con- 
ception warranted a "relatively low 
key opening, building, through the 
use of contemporary and familiar ma- 
terial, to the Suite (Images), which was 
to be a jazz tour de force. It is modest 
of him to leave to the listener the 
evaluation of this attempt. To this lis- 
tener, Phil, success is an under- 
statement. Images is the piece de re- 
sistance of the ensemble's and 
soloists' efforts. Changing tempos, 
varying instrumental combinations 
and densities without losing the indi- 
viduality of key players, such as 

Woods and Legrand, is creditable to 
keen insight and sharp writing. 

The last movement of Images is pre- 
ceded by some dark piano rumblings 
by Legrand-quiet thunder before 
the storm. Suddenly, a biting 
wind-Woods' alto-and the storm 
whips its way through town. Carrying 
on at an unbelievably blistering tem- 
po, with gusts of fierce, punchy brass 
ensembles, the suite climaxes with a 

musical discussion between Woods 
and Legrand moving at just about the 
speed of light, as Clare alone main- 
tains the tempo in the upper strato- 
sphere. 

Kenny Clare has graced the rhythm 
sections of everybody from Tony Ben- 
nett to the Kenny Clarke-Francy Bo- 
land Big Band (as the brush drummer 
in that rhythm section). He has once 
again gone above and beyond the call 
of duty in interpreting Legrand's 
charts just the way they ought to 
sound. Beyond sharp timekeeping, 
and dead -accurate anticipations, he 
inflates the rhythm section with a 

drumnastically big rock sound on Ni- 
cole and We've Only Just Begun. 
Compliments also to bassist Ron 
Mathewson; interesting lines and 
flawless articulations make the bass 
one of the outstanding things to listen 
for on the recording. 

Woods is a veritable master of the 
alto sax whose playing on Images 
shows us a galaxy of his brightest 
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ideas. The LP hardly fits the cliche of 
matching jazzman and hit tunes, 
backed by strings,to sell records. With 
all the new writing and the creativity 
applied to the established tunes, Im- 
ages is eons beyond being just a re- 
work of commercial successes. The 
recording is well -mixed and repro- 
duces cleanly, unlike too many other 
RCA discs I've had the displeasure to 
purchase and or review. The record- 
ing was done in England, which prob- 
ably accounts for its superiority 
over records done in the continental 
U.S. 

Images is a stunning jazz produc- 
tion which I urge you not to miss. 

Eric Henry 
Sound: A - Performance: A 

C.J.'s Roots of Chicago Blues, Vols. 
1&2. 

Blue Flame BLP-101 & 2, $6.00 ea. 
It's Carter the Peanut Man/Please 
Come Back: C.J. Record 
Colt Country 672, 45 rpm, stereo, 
single, $1.25. 
Blues and Women/Men Are Kicking 
On Me: Carl Jones 
C.J. 673, 45 rpm, stereo, single, $1.25. 

124 Carl Jones has been steadily oper- 
ating his C.). and subsidiary record la- 
bels business on a part-time basis 
since the 78 rpm era, with few (if any) 
commercial rewards for his efforts. 
The two albums on Jones' Blue Flame 
label are excellent anthologies of ma- 
terial originally issued on C.J. 45s, 
showing how varied and valuable his 
output of about 75 singles has been. 
Though little of the music could prop- 
erly be termed "roots" (indeed, a few 
tracks aren't even blues), these sets 
very effectively point out that in the 
past 20 -odd years Chicago has been 
home to a wide range of diverse blues 
styles, not just the homogeneous mu- 
sic most observers think of as "Chi- 
cago blues." 

Volume 1 includes three "name" 
artists, most notably Hound Dog Tay- 
lor, whose Christine and Alley Music 
(recorded in 1962, with Lafayette 
Leake on piano) are quite similar to 
the Elmore James -inspired riffing of 
his later Alligator albums, though Dog 
was using far less fuzz distortion 15 

years ago. Earl Hooker's sharp -toned 
staccato guitar picking is spotlighted 
on a great 1966 rockin' r&b-jam in- 
strumental Wild Moments and a 

good -jump -novelty, Chicken. Betty 
Everett, who would go on to fame as a 

soul singer (with such hits as You're 
No Good, Shoop Shoop Song, There'll 
Come A Time, etc.), opens up and 

wails on Why Did You Have To Go, 
with Al Perkins' band. 

Other highlights include Set A 
Date, with a propulsive shuffle beat 
provided by Lazy Bill Lucas on piano 
and Hound Dog Taylor on bass guitar; 
two emotional blues -ballads by the 
sorely under -rated Lee Jackson, and 
the intense, Junior Parker -flavored 
vocals and harp of Little Mack Sim- 
mons, whose 1959 Come Back (featur- 
ing clipped -note guitarist Eddie King) 
is the album's earliest cut. 

Vol. 2 opens with Andre "Voice" 
Odam, a blatant B. B. King imitator, 
though Odam's vocals shout and the 
guitarist bites with a white-hot fervor 
B.B. seems incapable of generating 
these days. Jimmy Rogers-best 
known for his That's All Right, cut in 
1950 while he was a member of Mud- 
dy Waters' band-brings back the 
early 50s Chicago sound with his re- 
cent Blues Falling and Broken Heart. 

The rest of Vol. 2 abandons pure 
blues to varying degrees. Betty Ever- 
ett's Happy I Long To Be is a fine ex- 
ample of early -60s r&b developing 
into soul, with a nicely -integrated vo- 
cal group backdrop. Freddie Hall's 
Love and Affection is a first-rate blend 
of a blues -rooted vocal and guitar 
with a marvelous 50s -style doo-wop 
vocal group, the Night Rockers. On 
the other hand, Pattie Lenoir & her 
High Stands' Try It, You'll Like It (mis- 
labeled I'm On The Run) is an irritat- 
ing fifth -rate soul cut with no red- 
eeming features. 

Also included are two of C. J.'s rare 
ventures into jazz, featuring the hard - 
bop trumpet of Bill Howell. His acrid 
tone and sputtering rhythm deserve a 

longer showcase than these two 
single -length tracks, which hardly al- 
low for sufficient solo development. 
Howell's quintet also spotlights a 

meaty tenor and a solid rhythm sec- 
tion. 

The sound varies considerably from 
track to track. Some have virtually no 
presence and questionable clarity, 
while others are fairly respectable, 
though even these seem more suited 
to barroom jukeboxes than to hi-fi 
component setups. The Odam and 
Jones' cuts on 102 are in a stereo 
which crowds the band into the right 
channel, while the vocals come out of 
the left. The rest of the cuts are mono. 
The packaging is extremely amateur- 
ish, but the music is too vital to over- 
look. 

While the Blue Flame albums 
sample C. J.'s past, Carl Jones carries 
on with two new releases by himself, 
as he attempts to hit the big time with 
a relatively commercial topical novel- 

ty cut and a totally non-commercial 
blues single. Recorded under the 
pseudonym, C.J. Record, Jones' It's 
Carter The Peanut Man has a perky 
New Orleans-r&b arrangement and a 

bouncy rhythm. The flip is the Al Per- 
kins instrumental backing to a Betty 
Everett vocal that has been edited out, 
though you'd hardly miss it. 

The other single, Blues and Wom- 
en, is more substantial, a superb 
Roosevelt Sykes -type wailer over a 

thoughtful down-home piano coun- 
termelody and a brassy trumpet - 
and -tenor line. Men Are Kicking On 
Me is more of the same, but with a 

looser rhythmic feel. 
All four records are available from 

C. J. Records, 4827 S. Prairie Ave., Chi- 
cago, IL 60615. Tom Bingham 

Vol. 1 

Sound: D to C 
Performance: B+ to A 

Vol. 2 

Sound: C - to C+ 
Performance: Lenoir F; rest B - to A 

C. J. Record single 
Sound: C 

Carl Jones single 

Performance: B+ 

Sound: C+ Performance: A 

The Dave Brubeck Quartet 25th An- 
niversary Reunion 
Horizon 15, stereo, $6.98 

There's an element of poignancy 
and tragedy in this 25th reunion of the 
Dave Brubeck Quartet; drummer Joe 
Morello virtually lost what was left of 
his sight during the Quartet's 1976 
tour, and several months later alto 
saxist Paul Desmond discovered he 
had lung cancer, the disease which 
killed him last Memorial Day. 

Much has been written pro and con 
about this most successful of all jazz 
combos; all of it is true. Brubeck's 
stiff, plodding, heavy-handed pianis- 
tics, which has drawn the scorn of jazz 
critics and connoisseurs, is present 
here. He pummels notes unmercifully 
during certain passages on the St. 
Louis Blues, Three to Get Ready, and 
Take Five, then manages to veer off 
into straight -ahead swinging passages, 
riding easily and gracefully through 
the melody and chord changes. 

Desmond never loses his cool, the 
vibrato -less, limpid, crystalline tone 
(Desmond once said in describing his 
sound, "I think I had it in the back of 
my mind that I wanted to sound like a 

dry martini") soars through the air laz- 
ily and effortlessly, brilliantly explor- 
ing the melodies. Until the very end, 
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Desmond remained a fount of grace- 
ful, melodic fluency; his tone had 
thickened somewhat over the years, 
but his melodic embellishments re- 
mained as skillful as ever. 

Brubeck and Desmond always col- 
laborated beautifully on ballads (one 
of Brubeck's outstanding musical at- 
tributes has been his chordal sup- 
port); on Don't Worry About Me, 
they are heard improvising together 
with facility and empathy, with De- 
smond hovering gently over the me- 
lodic line, plotting his moves like a 

thoughtful chess player, floating in 
and around Brubeck's supporting 
choruses. 

Rhythmically, bassist Gene Wright 
and drummer Joe Morello are out- 
standing; Wright contributes a float- 
ing lift to numbers like Take Five. (On 
the rather pretentious African Tunes 
Suite, Wright has a technically ex- 
cellent but tedious double bass solo.) 
Morello, despite his affliction, per- 
forms with gutsy swing; his playing 
skills and percussive inspiration re- 
mains undimmed. Indeed, his work 
on Take Five, St. Louis Blues, and 
Three to Get Ready is just as sharp and 
incisive as it was in the Quartet's hey 
day. 

The recording quality on this Hori- 
zon release (Horizon is A&M's jazz la- 
bel) is first class. Apart from the bursts 
of applause, you'd never know it was 
a "live" album. John Lissner 

Sound: A Performance: A- 

Nothin' But the Blues: Johnny Winter 
Blue Sky PZ 34813, stereo, $6.98. 

If you liked Muddy Waters' recent 
collaboration with Johnny Winter and 
James Cotton, Hard Again (see Audio 
May, 1977), don't miss Nothin' But the 
Blues which features the same cast, 
but with the focus plainly on Mr. 
Winter. What results is Johnny's best 
album ever under his own name. Like 
the title says, the album is 100 per cent 
natural blues. 

Nothin' was obviously every bit as 

much fun to make as Hard Again. In 
fact, I would not be a bit surprised to 
learn that the albums were recorded in 
tandem. Muddy appears on one cut, 
his old song Walkin' Thru the Park, and 
it is an album highlight. Winter dedi- 
cated the album to Muddy, leaving no 
doubt as to where his heart lies. The 
music speaks for itself. It clearly is the 
real thing, and that has got to reach 
you. Nothin' But The Blues has got it in 
the grooves. Michael Tearson 

Sound: A- Performance: A 
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Classicaliws 
Edward Tatnall Canby 

Stravinsky: L'Histoire du Soldat (1918). 
Original version with text. Madeleine 
Milhaus, narrator; Jean Pierre Aumont, 
the Soldier; Martial Singher, the Devil. 
Instr. Ensemble, Leopold Stokowski. 
Vanguard Cardinal VCS 10121, stereo, 
$3.98. 

This zesty, highly communicative 
version of the complete L'Histoire is a 
splendid release, a re-release, if I am 
right, sensibly excerpted from the two - 
disc album of several years back which 
included both an English and a French 
version, with the same trio of speaking 
voices. The English version was a lot 
less effective than the natural French 
original as spoken by French nationals; 
the English itself was stilted and stuffy, 
the strong French accents didn't help 
it. Now, the better of the two discs is 

out on its own at the low Cardinal 
price, and it is a superb bargain, even 
without any knowledge of French. If 
you know three words of French, you 
can guess the rest with the help of the 
notes! For those who have only heard 
the all -instrumental Suite, this much 
longer and fuller presentation is a 

marvelous surprise. (The original was 
also a stage presentation, but very lit- 
tle is lost minus the visual element.) 

Madeleine Milhaus, wife of the com- 
poser, is irrepressible, wonderfully 
clear in her diction and full of glinting 
humor- she loves every moment of it 
and relishs the whole act. The Soldier, 
an innocent poilu of WW I, is excellent 
and as for the Devil, that old Devil of a 

singer, Singher, is so wily a creature 
you'll laugh at his every appearance- 
especially as an old woman, super - 
falsetto! The music? Stokowski at his 
best, one of the finest performances of 
the jazzy, blatty, squeaky, epoch- mak- 
ing little score I've heard by anyone, 
including Stravinsky himself. And such 
lovely recording! 

Sibelius: Symphony No. 1; Finlandia. 
Boston Symphony Orch., Colin Davis. 
Philips 9500 140, stereo, $7.95. 

I'll have to say it again-I am not 
impressed with Colin Davis' Sibelius. I 

do not think he understands the music, 
as it was once played with electric im- 
pact by such as the Boston Symphony 
under Koussevitsky; nor is the present 
Boston orchestra, the younger mem- 
bers at least, able to cope with its 
sense as their predecessors did. They 
play the notes, they follow the (inade- 
quate) directions in the score-but not 

even a Sibelius can guarantee a rea 
performance via the mere printed note 
and Italian directions! It's a tradition. 
It has to be heard and felt and passed 
on. 

For those of us who have memories 
of the real Sibelius, back when the old 
man was the great modernist (so they 
all thought) as well as the ultimate 
Romantic composer, this Davis per- 
formance is like a reading of a foreign 
language. The points of climax, the big 
drama, the tense pauses, and pregnant 
rhythms are missing. It's shapeless 
under Davis, not as to notes but in 
emotional sweep. Too bad. Made me 
squirm all the way through. 

Just try the Hungarian State Or- 
chestra and Jussi Jalas on London. Or 
Eugene Ormandy and the Philly on 
Columbia-he knows how. It's an art, 
and Davis doesn't have it. 

Schoenberg conducts "Pierrot 
Lunaire." Instruments, Erika Stiedry- 
Wagner, recitation. Columbia Odyssey 
Y 33791, mono, $3.98. 

Natch, Columbia doesn't give the 
date of this performance, out of the 
1930s if I remember rightly, and merely 
notes that it has already appeared 
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twice before on LP, regular -line and 
then Odyssey. It is an enduring classic 
of performance, if a very, very out- 
dated 78 recording by now. 

The recording was made at the time 
of a live performance, or perform- 
ances, in New York-and I was there. I 

will not forget it. As the composer 
himself started conducting, the au- 
dience began to walk out, crudely and 
officiously, simply ignoring his 
presence. I was outraged and furious 
that an audience in the good old U.S. 
could be so impolite-why it was like, 
er, France! But at least these people 
showed exactly what they thought. 
Barbarous modernism. That woman, 
Erika Stiedry-Wagner, actually 
shouted, not singing at all! So she did 
and this was the first Sprechsstimme, 
halfway between singing and speaking. 
I found it horrifying but also fas- 
cinating, and I still delight in it each 
time I hear it well done -as in other 
more modern recordings. The music 
dates from 1912 but it still shocked in 
1930 and later. 

Does it now? Well, if you can hear 
through the fog of limited sonics 
(evidently one mike, the singer/speaker 
much too faint against the instru- 
ments, the tonal range abysmal) you 
will, if you are reasonably young, be 
anything but shocked. It all sounds 
nice and old-fashioned, even to me. Of 
course, we do have our neanderthals, 
musically, and so some of you will still 
be shocked. Well, your privilege! This 
is one of my favorite Schoenberg 
works, pre -serial, and probably be- 
cause, based on a French text 
translated, it has a lot of the French 
economy of means, each little song 
only minutes long. Most Schoenberg 
knows no bounds of that sort! He was 
Germanic, after all. 

Mozart: Piano Concerto in C ("Lüt- 
zow"), K. 246. Haydn: Piano Concerto 
in D, H. XVIII, No. 11. Ana -Maria Vera; 
Rotterdam Philharmonic, Edo de 
Waart. Philips 6833199, stereo, $7.98. 

This little gal was 11 years old when 
she made these two concerto record- 
ings a short while ago. She is Dutch - 
Bolivian, out of Washington, D.C.; her 
American -based training has been 
more continental than not, as witness 
the choice of music. In Holland they 
did not make her play the Tchaikovsky 
Concerto No. 1! Instead, these two 
works, vastly more suitable for a 

young mind with fluent fingers. They 
give her a chance to show what an 11 

year old ought to show, not originality 
nor deep romantic thought but simply 
an unflappable, impeccable techni- 
que, perfectly poised and absolutely 
faithful to what her (very good) 
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teachers have taught her-so far. No 
personality whatsoever, at least in the 
playing. Or let's say, a modesty in ap- 
plying the principles of good musician- 
ship. Thank the Lord! With such a 

beginning, she may well glow up a 

huge success and a mature artist. 
So buy the record forewarned. It's 

not exactly exciting, even though Edo 
de Waart, the finest of the younger 
Dutch conductors, gives her an impec- 
cable accompaniment in both works. 
He knows better than to push too hard' 
so he matches her playing perfectly. 

Sir Adrian Boult Conducts Beethoven. 
Symphonies Nos. 3,5,6,7; Overtures 
Leonore #3, Coriolan, Fidel'úo, Egmont. 
Philharmonic Promenade Orch of Lon- 
don. Vanguard Everyman 359162, four 
discs, stereo, $15.98. 

Now you wouldn't think that this 
cheapie, low -price -line release, with a 

128 

"Promenade" orchestra, equivalent of 
our pops orch, would be very much of 
a monument to Beethoven. You would 
be utterly wrong. This is the greatest 
Beethoven orchestral playing I have 
heard since ... well, since Toscanini, 
and for my musical ear it is even better 
and just as exciting. This old 
Englishman, who has been modestly 
around a very long time and made 78 
records when I was a kid, and founded 
the BBC's classical orchestra, is 

without a doubt- along with his 
dedicated English players-well ahead 
of ALL the much acclaimed and expen- 
sive famous names, both old and 
young, on records. 

A lot to say? It's my opinion but I've 
tried it on other musicians. Wow! Just 
everything is musically near -ideal, 
every phrase, every Beethoven trick, 
beautifully understood and projected 
(no ME, ME in Sir Adrian), with the 
most impeccably accurate playing 

and, much more than that, an en- 
thusiasm and intensity that, say, at the 
end of the Seventh Symphony, is just 
plain hair-raising. For anyone who real- 
ly goes for Beethoven, this album just 
has to%be a collection of sensational 
experiences. I still can't believe it-so 
many things RIGHT, such perfect 
taste, such understanding. 'Nuff said, 
I'm getting maudlin. 

Engineering and recording are 
acoustically perfect for the music, too, 
notably in the horn parts and other 
brass, which come through with an 
urgency I have never heard before. 
What Beethoven can do with one, 
single pitch, no more! The sonic qual- 
ity is mostly very good too (I do not 
know how much of this is technically 
reissue or repackaging), and the only 
fault I find is, so to speak, local. One 
side on my copy, had masses of clicks 
and pops, though the other side was 
clean. Better check this. 

Joan Tower: Hexachords for the Flute; 
Breakfast Rhythms. Elias Tanenbaum: 
Rituals and Reactions. (ACA Awards). 
Soloists, DaCapo Chamber Players, 
Chorus, Instr. Ens. Manhattan School 
of Music, Shulman, Paget. CRI SD 354, 
stereo, $6.95. 

CRI (Composers Recordings, Inc.) is 

an exasperatingly enterprising 
organization. Year after year they send 
us all their productions-enough to fill 
every page of our record reviews, 
classical, pop, and everything else. I 

admire, but what can I do? What I do is 

every so often to pick up a CRI record, 
arbitrarily, and just play it. Nine out of 
10 times, though I am unfamiliar with 
most of the contemporary music peo- 
ple in a personal way, I find myself 
amused, interested, and stimulated - if 
sometimes to negative reactions. So 
much the better! 

CRI has learned one enormous 
lesson that should impress us. Where 
all too many modern music groups in 
the past have scorned audio 
technology and put forth the most 
outrageously bad recordings from a 
technical viewpoint-after all, they 
are merely canned music-CRI has for 
many years hired the very best audio 
they can get and, as pure sound, most 
CRI recordings are a pleasure and a 
pride for most of us in audio to hear, 
music irregardless. I am almost always 
pleasingly surprised, somehow expect- 
ing the worst. Like the Library of Con- 
gress in the old days. 

This one is typical. On side one a 
feminine composer of awesomely 
modern ability, first a piece for flute 
alone, then, merging, a pair of works 
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for clarinet and five accompanying in- 
struments, all sounding very much like 
her, a toweringly definite style. Stret- 
ching the bounds of technique-of 
course. Don't we all, in audio as well? 
Shrill shrieks, wild leaps, steam -pipe 
exhaust sounds, high power com- 
pressed air whistles-this is the flute 
today, and it is beautifully recorded 
(David Hancock) to the last steamy 
whistle. Forget the music-just think 
of it as audio sonics. I found the stuff a 

bit austere but nevertheless always in- 
teresting, especially as good audio. 
That never fails! I think you will enjoy 
it if only as pure sound-and Joan 
Tower will be happy to have you as a 

listener. 
Side two, Tanenbaum (Christmas 

tree in German), is one of those neo - 
happenings on a large and enthusiastic 
scale. I really had to laugh. In- 
struments and chorus on stage. Chorus 
in the middle of the audience. Tapes 
pre-recorded. It's a theater piece. The 
"Rituals" are fully written out, the 
"reactions" are free responses ad lib- 
by the musicians to the tape and to 
each other. It's one of those things 
where all sorts of old groans and sighs, 
whistles and chants are heard from an 
obviously involved and amused au- 
dience, everybody doing their thing, if 
I may use an outdated phrase. It hap- 
pened at the youthful Manhattan 
School of Music in Manhattan and it 
sounds that way, with all sorts of unex- 
pected shenanigans going on right and 
left. Well-that's us, that's the late 
20th century and no doubt about it! 
Again, excellent audio by David Han- 
cock, enough to pull the whole thing 
together for the hi-fi listener. 

The ACA (American Composers 
Alliance) Recording Award won by 
these two composers is not for a 

recording but, oppositely, for a work in 
performance that is given a recording 
as the award, and these are then the 
recordings. 

Mozart: Piano Concerto in B flat, K. 
456; MozartlHaydn: Symphony in G, K. 
444. The Earl's Court Orchestra, Baird 
Hastings, Beveridge Webster, piano. 
Educo 4032, $5.50. 

Astonishing. Put your stylus down at 
the start of this prize example of a live 
concert recording, and you are blasted 
with a roar of audience noise, plus 
assorted loud crashes and clanks 
(somebody hitting the mike), all totally 
unedited. Somewhere off in the 
distance an orchestra starts playing 
and then the piano comes in, miles 
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2 80 
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Maxell LNC 90- 1 79 
Maxell UDC -60 1 74 
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Maxell UDC -120 3 45 
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TDK D C-60 1.14 
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TDK 0 C-120 1.98 
TDK 0 C-180 (180 minutes) 2.88 
TDK AD C-60 1.62 
TDK AD C-90 2 40 
TDK AD C-120 3 30 
TDK SA C-60 1 98 
TDK SA C-90 2.88 

REEL-TO-REEL 
Maxell UDXL35-90B 1800 ft. 5 46 
Maxell U050-60 1200 ft. 3.87 
Maxell ÚD35-901800 ft. 4.50 
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Scotch 207 1800 ft 4.99 
Scotch 212 1800 ft. 3 59 
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Maxell LN 8T 90 min... 1.79 
Memorex 2pk 90 min. 3.59 for 2 
Scotch 2pk 90 min.... 3 99 
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sonal checks Please add $2.50 per order for shipping 8 
handling. N.Y.S. Residents add tax. NO C.O.D. s 
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away too, far off -mike. We seem to be 
somewhere in a back seat of the 
auditorium, maybe with a hand-held 
portable cassette in our lap, sur- 
rounded by the all -too -audible 
"assistance," as the French call an au- 
dience. The record jacket says nothing, 
but the sound is very, very mono. To be 
charitable, let's say it might be one per 
cent stereo. Howcome all this? Why? 
No jacket liner notes, no explanation. 

Well, Beveridge Webster, the 
pianist, was born in 1908 and in the 
eárly years of the 1930s had a high 
reputation as one of the finest 
American pianists on the scene; a 

documentary of his recent playing, in 
his sixties, might perhaps be important. 
But in this curiously inept form? I do 
not even know whether he is alive- 
this might possibly be an in memoriam 
to a great artist? Doesn't say so. And 
even musically it would not make a 

good one. Baird Hastings, the con- 
ductor, leads the orchestra with such a 

rigid, metronome beat that Beveridge 
W. rushes throug'i the Mozart as 
though to get out the other end as fast 
as possible, surely not an example of 
his best playing. The two men seemed 
to have worked together before-too 
bad. Is the Earl's Court Orchestra 
English? Earl's Court, for sure, is in Lon- 
don, but this doesn't really sound like a 

well-behaved British audience. The 
record comes from California. 

The Symphony by Mozart/Haydn is 

an interesting piece of music and well 
worth a recording since it does not ap- 
pear in the current Schwann. Mozart 
and Michael Haydn (younger brother 
of "the" Haydn, Franz Josef) were col- 
leagues at Salzburg and often helped 
each other out on late musical dead- 
lines. This Symphony is by Michael 
Haydn, all but the slow introduction at 
the start, which is by Mozart. Pleasant 
enough music, as it was meant to be, 
and played a bit more relaxedly than 
the Concerto, which helps. Unfortun- 
ately, the same recording ground rules 
apply here-the Mozart introduction 
is almost drowned in audience noise 
and by the time the audience gets 
itself in hand, the Mozart segment is 

finished. The rest, despite coughs and 
rustles and breathings, seems better 
defined than the Concerto-maybe 
the cassette machine holder changed 
seats? By the way, I can hear him, or 
her, breathing heavily throughout both 
pieces a foot or so away. Crazy. 

If you are inclined to make your 
own live concert recordings, you had 
better take a salutary moment to listen 
to this one before you go too far! It has 
absolutely everything, negatively 
speaking. 

SEND COMPLETE CATALOG 

Enter No. 43 on Reader Service Card 

Write for prices on other tapes 

Enter No. 24 on Reader Service Card 
AUDIO November 1977 

AmericanRadioHistory.Com



Dvorak: Piano Quintet in A, Op. 81; 
Five Bagatelles, Op. 47. Juilliard 
Quartet, Rudolph Firkusny, piano, har- 
monium. Columbia M 34515, stereo, 
$6.98. 

Here's a good example of the impact 
microphone placement has upon the 
effectiveness of music in recording. It 
can make or break ... in this case it's a 

draw. 
The big late -Romantic Quintet, like 

so many of its sort, tends to emphasize 
the virtuoso piano, sometimes to the 
point where the strings seem mainly an 
accompaniment, though to be sure 
there is plenty of interest for them. The 
piano simply dominates. In Rudolph 
Firkusny, Columbia has a first-rate 
Dvorak pianist, energetic and com- 
municative, which pretty much 
guarantees a satisfying musical per- 
formance even though the Juilliard 
plays with its customary detachment, 
not very exciting. So the music as such 
is well presented. As is the group of 
Bagatelles, featuring of all things an 
old- fashioned wheeze box, a parlor 
organ with foot pumps. 

The harmonium is one of those 
things our grandfathers had in their 
homes to play hymns on Sunday. In the 
thirties you could buy them at auc- 
tions for five bucks, and college 
students snapped them up and played 
Bach on them. Now those that still 
work are prized antiques - I played on 
one only weeks ago in a fancy Connec- 
ticut home. You keep forgetting to 
pump up the air with your feet and the 
sound keeps dying out. Dvorak has 
written exactly the right music for the 
wheeze box-nice, easy background 
harmonies against which a few solo 
strings play sweetly. So if you know of 
a working harmonium, you'd better 
investigate. Real music. 

OK-now the recording. The 
wheeze box pieces are fine. No com- 
plaint. In the big Quintet, there are 
problems. The piano is excellent, as is 

most Columbia piano recording these 
days. But the four stringed instruments 
are somehow placed ultra -close to the 
mike or mikes, coming through as 
though about a foot from your nose 
and all wiry and scratchy. What else? 
Not even the finest mike could take 
down anything else at such a range. 
After awhile, this gets to be really 
annoying-the music desperately 
needs distance, spaciousness, and a 
mellow blending of the strings and 
piano, as indeed it gets in most Euro- 
pean recordings of such music. 
Scratch, scratch! Mind you, this wiry 
sound is not a matter of audio distor- 
tion. Though to be sure, it is acutely 
sensitive to any distortion that might 

be present. That isn't the problem_ It's 
poor judgment in the mike placing, 
considering the music's normal im- 
pact. 

Kurt Weill: Mahagonny Songspiel. 
Soloists, Jerusalem Symphony, Foss. 
Kurt Weill: Kleine Dreigroschenmusik 
(Suite born "Three Penny Opera"). 
Music for Westchester Orch., Landau. 
Vox Turnabout TV 34675, stereo, $3.98. 

There is another recording of this 
Songspiel, with a batch of Weill's other 
early works, on D -G. I must report that 
this one, on the bottom -price Vox 
label, is excellent, and so is the second 

side-though one is out of Jerusalem 
and the other from Westchester Coun- 
ty, N.Y. 

The Songspiel (from the German 
Singspiel for a pop sort of opera) is a 

curious piece, a preliminary "cantata," 
composed before the famed Three Pen- 
ny Opera, done as a sketch for the 
larger opera Mahagonny, which was 
worked up after Three Penny. In Weill, 
the sequence of dissonance is in 
reverse-his earliest works are his 
most dissonant and most classical; his 
later, going on to U.S. musicals, his 
most melodiously undissonant. So this 
piece, a year before Three Penny, is 

much like it but more dissonant, more 
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sardonic. I found it fascinating. Very 
much of the Twenties, and the 
voices-as per the authentic original 
recordings of that day for a number of 
Weill works-are just right. 

The more familiar Little Suite came 
after Three Penny, a condensation of 
its tunes set for orchestra alone but in 
the blatty, squawky style of the opera 
itself. The Westchester people have 
got it down nicely. 

Carl Ruggles: Men & Mountains. Mo- 
zart: Symphony No. 35 (Haffner). 
Telemann: Concerto in D. Vivaldi: 
Piccolo Concerto in C. Soloists, New 
Hampshire Music Festival Orch., 
Thomas Nee. 
Hammar SD 150, stereo, (Sonar 
Records, Box 455 Kingsbridge Station, 
Bronx, NY 10463) 

This uninhibited mixture of all sorts 
of things is not a bad record for listen- 
ing-the sound is good (and evidently 
well managed if there was an audi- 
ence), the selections offer ex- 
hilerating variety, to put it mildly. But 
what is most interesting is simply the 
typical U.S. professional verve and 
know-how-you could spot this in a 

second as an American performance! 
Crusty Vermonter Carl Ruggles' pio- 
neer "loner" music of the 1930s is pre- 
cisely played in all its acute dis- 
sonance, the Mozart races like no 
Mozart from Europe-but never with 
inaccuracy-and the Baroque re- 
mainder is sturdy and competent if 
not precisely of the "authentic" varie- 
ty now in vogue elsewhere. These rel- 
atively local Festivals are able to re- 
cruit first rate pros for both orchestra 
and solo parts and in this case the 
conductor-based in California-is 
the sort who has guest conducted all 
over the U.S. That's just the way he 
sounds. 

Russian Liturgical Chants. Nicolai Ged- 
da; Choir of the Russian Cathedral of 
Paris, Eugen Evetz. Philips 6504 135, 
stereo, $7.98. 

My first -ever experience of the glory 
of Russian Orthodox singing came via 
a single 78 imported disc back in the 
1930s, as sung by this very choir, or its 
predecessor. I worshipped that record 
and played it to death. 

This new one is a somewhat mixed 
blessing. True, Nicolai Gedda has Rus- 
sian blood as well as Swedish (and not 
Italian!). But I would say the intent 
here, at least on the part of the record- 
ing people, is to incorporate a famous 
international name for better sales. He 

appears prominently as soloist against 
the choir background. 

True, too, he works hard at projec- 
ting a Russian -tenor style of singing 
and quite often makes it. Nevertheless, 
I was bothered all the way through by 
this slight "international celebrity" 
aspect, and I found it detracted from 
some of the rhusic. However, for many 
listeners it will be exactly the 
opposite-a desirable sound amidst 
unfamiliar music. OK! Now you know 
it both ways. 

Tchaikovsky: Piano Concerto No 2 in G 
(original version). Sylvia Kersenbaum; 
Orch. Nat. de L'O.R.T.F., Martinon. 
Connoisseur Society CS 2076, 
stereo/SQ, $6.98. 

In contrast to the famous First, the 
Second of Tchaikovsky's Piano Con- 
certos is remarkably little known, and 
that in a doubtfully truncated version. 
It is indeed a less focussed, more 
sprawling kind of music, without the 
lean purposefulness we all know in No. 
1, the showpiece of all time. And in the 
(somewhat) shortened version usually 
heard, it doesn't impress too much. 
Sometimes half a loaf is a lot less than 
the whole. 

This version, from the 1955 restored 
original, is really quite an ear opener. 
Instead of cutting back and compress- 
ing, apologetically, these performers 
go triumphantly all-out-and let the 
big work sprawl as far as it will, both 
the orchestra and the piano. It does in- 
deed, and there is an awful lot of con- 
nective tissue that connects to more 
connective tissue; the big themes are 
magnificent sprawls instead of taut, 
tight tunes, and thus it goes, wide open 
and in no hurry whatsoever! I think this 
is the key to the music. It works. 
Though it tákès time and lots of it. 

This, incidentally, is one of the many 
EMI -related recordings coded in SQ, 
and I found it well worth the trouble. 
The sound sprawls, too, big and 
blowsy, but the SQ distribution of 
some of it to the rear definitely adds to 
clarity and realism, even via a non- fan- 
cy decoder. If you still believe in this, 
as I do, better check the EMI imports 
and the home -country catalogue; also 
Electrola in Germany. Gratifying quan- 
titates of good SQ/Stereo, and wouldn't 
it be nice if Columbia would bring in a 
few on its own? 

Somewhat distant recording, Eur- 
opean -style, a good deal of hall am- 
bience-and one unfortunate groove 
pre -echo, right at the beginning, where 
the groove cut starts some turns before 
the big opening chord. 
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Tom Bingham 

The Best of Floyd Tillman 
Columbia KC 34334, mono, $5.98. 

Floyd Tillman is one of the most im- 
portant figures in country music histo- 
ry, but these 10 tracks from the late 
40s and early 50s are the first Tillman 
material to be made available in many 
years. At that, we have Tillman's re- 
cent comeback (he's now 63) and the 
revival of Texas' country heritage in 
general to thank for this record, quite 
possibly the most valuable country al- 
bum of the past year. 

Tillman came from a Western Swing 
background, but his concentration on 
dirge tempos and dejected lost -love 
lyrics (he pioneered the "cheating 
song") helped usher in the "honky- 
tonk" era. But Tillman was not simply 
a transition figure linking Bob Wills 
and Hank Williams. He was a brilliant 
songwriter, an innovative singer, and 
a first-rate bandleader in his own 
right. Among the many artists who 

owe an incalculable debt to Floyd Til- 
Iman is Willie Nelson, who-while 
hardly an imitator-derived both his 
singing and writing (Crazy, Night Life, 
and Touch Me, among others) styles 
in large part from Tillman's ground- 
breaking efforts. 

Included on this album is Tillman's 
biggest hit, Slipping Around, which 
became a pop smash for Margaret 
Whiting and Jimmy Wakely. Their 
duet version was bouncy and rather 
optimistic. To Tillman, adultery was a 

more somber affair; when he sings of 
living in constant fear, you swear he's 
recounting his own private hell. But 
Slipping Around is almost cheerful 
compared to songs like 1 Love You So 

Much It Hurts, It Had To Be That Way, 
This Cold War With You, A Small 
Little Town, which take melancholia 
to new extremes, songs in which hope 
is endlessly thwarted by loneliness, 
heartbreak, and misery. Oddly 

enough though, Tillman's intransigent 
despondency is too unsentimental to 
be maudlin. 

His unique vocal style is the perfect 
vehicle for this overwhelming sense 
of despair. He swooped down on 
notes with a tormented, pleading 
Texas drawl, toying with his melodies' 
natural flow, and phrasing with the 
smokey backroom inflections of a jazz 
singer. He's probably the only vocal 
stylist who can simultaneously con- 
jure up images of Ernest Tubb, Billie 
Holiday, and Dean Martin(!?!), yet his 
haunting, almost paranoid style is so 

distinctly a product of his own inner 
desolation, it's almost scary. 

Though Tillman never used horns, 
his string -band arrangements (featur- 
ing fiddles, steel guitar, and man- 
dolin) approximated the fullness and 
sophistication of a 40s big -band. His 
rhythm section, featuring a booming 
bass line, cocktail -lounge piano, and 
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Piano... 

SaYe 

CO- 

The The STEREO RECORD is BACK! 
"Didn't know it had been away", you say? 
"Don't think you've ever heard one!", we say. 
That's because "multi -track", multi -mono 
recording has all but taken over. Even "direct to 
disc" records use the process. Good sound, no 
question of it. But a "re-creation of real life" 
they're not. 
Reference Recordings produce a 3 -Dimensional 
solid of sound. They're born of 2 microphones 
alone; with a total commitment to phase 
coherency and transient integrity, and with no 
mixing consoles, compressors, limiters, filters, 
equalizers, or N.R. devices whatsoever 
...then cut at 1/2 -speed to bring our absolutely 
unpolluted sound to your ears intact. 
Owners of our "Steven Gordon Plays Chopin" 
tell us it is the finest piano recording in their 
collections, by far. 
It will be yours, too. For only 1,000 discs will be 
made from each "stamper". 
RR discs are at your audiophile specialists now. 
They're true stereo. Uncompromised. Limited in 
quantity for un -limited quality. 
Tell everyone you know. 

NOW AVAILABLE: 
RR -2 "Piano/Steven Gordon Plays Chopin" 
RR -3 "Kotekan/Percussion and ... " 
RR -4 "Viola and/James Carter Chamber Ensemble" 

Reference Recordings 
Sumiko, Inc. Box 5046 Berkeley, Ca. 94705 

Enter No. 54 on Reader Service Card 

(iÓYAd SD550 
6V leQriii inc 

TIME DELAY SYSTEM 
IT DELIVERS WHAT QUAD ONLY PROMISED: 
AND IT DOES IT WITH ANY RECORDING OR 

BROADCAST. 

The SD550 will peel the music off the wall and 
fill your room with the thrilling sounds of a live 
performance. It is the first and only system to 
combine infinitely variable control of delay and 
reverberation with automatic high frequency 
contouring for the accurate reproduction of 
concert hall ambience in any listening room; 
and unlike any other available 4CH, reverber- 
ation or ambience recovery system, the SD550 
won't twang, hiss, distort, shift images or in 
any way affect the sonic quality of even the 
finest music system. 

You could spend a lot more just exchanging 
stereo components for a little added range or 
clarity. Before you do, experience the breath- 
taking realism of total presence. Listen to an 
SD550. These people have. 

"makes almost any stereo or mono program 
sound more real than 99% of the available 
quadraphonic programs." Julian Hirsh in Pop- 
ular Electronics 6/76 

"turns formerly flat recordings into gems while 
finally fullfilling the promise of 4CH sound." 
N.J. owner 

Write Box 135, Brookline, MA 02146 lot complete information 

lightly brushed drums, gave a jazzy 
tinge even to his most earthy country 
laments. 

The music was ill -served by the 
original engineers. While Tillman's 
voice comes through loud and clear, 
the backgrounds are ill-defined, jum- 
bled, and far from distinct. In other 
words, these are typical major -label 
country recordings of the 40s and the 
transfers seem quite clean under the 
circumstances. Tom Bingham 

Sound: C- Performance: A+ 

The High Part of the Road: Tommy 
Peoples and Paul Brady 
Shanachie 29003, stereo, $4.95. 

This is an amazing album by two as- 
tonishing musicians, Donegal fiddler 
Tommy Peoples and guitarist Paul Bra- 
dy. 

As the artist credit makes clear, this 
is not a recording of fiddle backed by 
an elementary guitar rhythm, as is 

usually the case in strict Irish tradi- 
tional music. Rather, it is a collabora- 
tive effort, in which the guitar accom- 
paniment plays a contrapuntal role in 
many respects equal to the fiddle 
lead. 

Nowhere on this record is there evi- 
dence of the simplistic oom-pah chor- 
dal backgrounds which too often 
stiffle rather than support the fiddler, 
by supplying stiff-rhythmed con- 
straints that box in the fiddler's natu- 
ral melodic flow. On reels, Brady 
provides tastefully trim strummed 
groundworks that are expressive, con- 
sistent, and flexible, as The Nine 
Points of Roguery/Bean An It Ar Lar 
will easily demonstrate. On the jigs, 
however, he plays a creative counter - 
melody dotted with bold syncopated 
accents, yet always keeping the rhyth- 
mic pulse in mind even when straying 
far from it. Hear in particular the jig 
sets The Kid On The Mountain/ 
O'Farrell's Welcome To Limerick, Port 
Shean Tseain/The Queen of the Fair, 
and The Silver Slipper/The Old Hag 
In The Kiln. At all times, Brady pays 
careful attention to Peoples' fiddling; 
even during his most far-flung flights 
of fancy (specifically, his seemingly in- 
dependent lines on the reel medley, 
The Wheels of the World/Toss the 
Feathers, Brady's work always inte- 
grates into the fiddle patterns, framing 
Peoples to fullest advantage. 

People's headstrong fiddling style is 
one of the most uncommon I've ever 
encountered, decidedly innovative in 
its ornamentation, yet remaining 

staunchly traditional in its no-non- 
sense melodic propulsion, rhythmic 
sturdiness, and time-honored re- 
pertoire. Much of his unqiue orna- 
mentation derives from a technique 
generally used by uillean pipers called 
"cranning." In Peoples' hands, this 
becomes a sort of stammered som- 
ersault, hear Ard An Brothair/Port An 
Brathar and Port Shean Tseain/The 
Queen of the Fair for particularly 
good examples, in which he skirts 
around a note two or three times in 
rapid bursts before actually articu- 
lating it. Equally noteworthy are his 
tightly snapped single -pitch triplets 
which sound as if they were furiously 
torn out of his fiddle. When com- 
bined with his forcefully thrusting 
short bow strokes and an assortment 
of rolls, trills, smears, slurs, and dron- 
ing double -stops, these effects are 
quite stunning, indeed not a little up- 
setting on first hearing. The Oak 
Tree/The Pinch of Snuff and Farewell 
to Ireland are excellent demonstra- 
tions of his varied embellishing tech- 
niques. 

The recording is superb, with a 

thick, genuine fiddle sound that very 
explicitly preserves Peoples' cranning, 
triplets, and other ornaments. Brady's 
guitar is so carefully miked; you can 
hear the pick hit the strings. The sur- 
face has a few crackles, but nothing 
damagit g. 

Besides its own label, Shanachie 
handles a full line of traditional Celtic 
albums, imports and domestic, at low 
prices. A catalog and the "Shanachie 
Newsletter" are available from 1375 
Crosby Ave., Bronx, N.Y. 10461. 

Sound: A Performance: A+ 

Camey Doucet/Jimmy Thibodeaux et 
Musique 
Swallow LP 6024, stereo, $6.98. 

After a quarter -century as the most 
prominent form of ethnic popular 
music in the Louisiana bayous, the 
hard, electric Cajun dancehall style 
pioneered by Nathan Abshire and Iry 
LeJune is mutating into a lighter, more 
contemporary sound. One of the mu- 
sicians responsible for this change is 

singer -drummer -disc jockey Camey 
Doucet. 

While still employing the standard 
front line accordion, fiddle, and steel 
guitar, Doucet has shifted the rhythm 
section's emphasis from steadily 
pounding drums to Charles An- 
drepont's forward -moving, full-bod- 
ied bass line. Consequently, the front- 
line instruments can more readily 
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bounce off the bass' foundation, that 
results in a looser, more flexible 
rhythmic feel which is closer to up- 
beat country music. 

In his late 30s, Doucet has a strong 
country voice and an ingratiating 
manner which gives his music a 

youthful -sounding vitality diametri- 
cally opposed to the tense, high- 
pitched strain associated with hard- 
core Cajun music. Similarly, whereas 
earlier Cajun steel guitarists modeled 
their solo styles after bayou fiddlers, 
"Tee -Boy" Broussard is more heavily 
influenced by East Texas country mu- 
sic. Check out Quand Je T'ai Vu Pour 
La Premier Fois and Laché Pas La Pa- 
tate (a popular country -Cajun tune 
which translates into "Don't Turn 
Loose The Potato," a slang expression 
for "hang in there"). Tee -Boy sings La 

Valse de Crise de Larmes, while Jimmy 
Thibodeaux's nasal stridency on La 

Valse Pour Tout Le Monde is classic 
Acadian. 

Doucet maintains strong ties to Ca- 
jun tradition even on the most mod- 
ern tracks. Accordionist Jimmy Thibo- 
deaux and fiddler L. J. Broussard as- 

sure that the dancehall sound is al- 
ways up -front. Thibodeaux's melo- 
deon work has a sharp tone and a 

sprightly syncopated touch, without 
the rigidity common to many earlier 
accordionists. L. J. (the oldest member 
of the band) has roots in the string - 
band fiddling of the 30s, with a thin 
tone reminiscent of the Hackberry 
Ramblers' Luderin Darbone (hear La 

Valse de Broussard, for example). 
Their knowledge of both the old and 
new ways is especially evident on the 
hard -driving instrumental Le Two 
Step a Adalus, a traditional favorite 
recorded by Nathan Abshire under 
the more prosaic title Cajun Two Step. 

But Doucet's eclecticism, like his 
rhythmic approach and country -rock 
melodies, extends far beyond one's 
preconceived expectations of Cajun 
music. J'Etais A La Riviere sounds like 
a rock'n'rollin' Jimmie Rodgers in 
French, complete with "blue yodel." 
(The liner notes are in error when 
they claim this as the first yodeling on 
a Cajun record; the Guidry Brothers 
yodeled on their Valse du Marriage 
about 45 years ago). A M'Appeler 
Honey is nothing less than Cielito 
Lindo with new French lyrics. 

The whole album is excellent, and 
perhaps the most accessible "ethnic" 
album the non -Cajun listener can 
hope to find. Available from Swallow 
Record Co., P. O. Drawer 10, Villa 
Platte, LA 70586. 

Sound: B- Performance: A - 
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dpx 128 tape 
copies Sc)und 
hatter than 
your records 
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First, you ploy your favorite records, topes or FM broadcasts 
through the expander section of our Model 128 to restore missing dynamics 
and reduce noise that's been robbing you of live performance realism. 

Then, you preserve the dynamics of this vibrantly enhanced 
program by copying through the 128 noise reduction section to eliminate 
tape hiss normally added by copying. 

Finally, you play back your taped copy through the decoder of your 
dbx 128 and hear music with more dynamic range and detail thon you've 
ever heard before off any tape. Sound unbelievable? Well, it was until the 
dbx 128 came along. But now you can make dynamically enhanced copies 
that sound better than the originals, with no hiss build-up, on any open -reel, 

cartridge or cassette recorder. 
To learn how, ask the dbxpert at your local dealer for a 

demonstration of the new dbx 128. For full product information and a list of 
demonstrating dbx 128 dealers, circle reader service number or contact: 

dbx, Incorporated, 71 Chapel Street 
Newton, Mass. 02195 617.964.3210 
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Classifie 
FOR SALE 

GOLDEN 2A85onW0MD 

4431hiarket 

gramePbOOe LPhdne (216) 864-4411 

Audio Research 
Advent 
ADS 

Bravura 
Connoisseur 

Dena, Grace Nakamichr 
Dual Grado Signature Rappaport 
Dyna-Veclo' GAS Ampzdla Stay 
Electro -Research Kenwood Sonus 
ERA LinnSondek Technics 
FMI (Fulton JI Magneplaner Threshold 

USED MINT: ARC T -D's ACOUSTAT X, Koss ESL, Beveridge ESL, 

Ohm F, Allison Ore, Rogers LS3/5a, ARC D-100, SP3a1, EC2a, 

Marantz 8b, Leach LNF-1, McIntosh MX 113, BGW 5000, SAE Mk 
lb, Citation 12, Soundcraftmen PE2217, Crown DC 300a & IC 150, 

Rabco ST -7, M&K Rabco arm. PAUL HEATH AUDIO, 354 State 

Street, Rochester, NY 14608, (716) 232-2828 

CANADIANS-DYNACO COMPONENTS AT TREMENDOUS DIS- 

COUNTS. Write En Jay Sales Hornepayne Ontario. 

THE NEW PARAGON MODEL 12A preamp the latest and finest in 

state-of-the-art preamps. ALSO NEW FROM PARAGON-the E4 

tube amplifier, the E5 100W mono amp (solid state), E3 

crossover-and the System El preamp. These together with the 

unbelievably superb sounding ROGERS LS3/5A BBC MONITOR 

SPEAKERS. All at Paragon of Sound. Call 301-229-2676 
(Bethesda, Md.) (Weekdays, call after 6:30 p.m.) or write P.O. 

136 Box 189, Cabin John, Md. 20731. 

NEW MAC & INFINITY: OLS-la $2050, C28 $499, MR78 $749, 

MC2205 $999, ADS 300 $225, SG2205 equal. $299, M.O. for 

ppd. shipment Dr. Adams, 3301 Harden, Columbia, S.C. 29203 or 

Phone: 803/765-6116. 

FOR SALE 
SONY EL -5 ELCASET. Box and blank warranty cards. 25 tapes, 
perfect condition $600 or B.O. Tel. no. 617-891-5401 

HIGHEST QUALITY USED EQUIPMENT: Yamaha C-1 pre -amp, 

$1000; Yamaha YP-800 turntable, $360; Beogram 4002 turntable, 

$525; Marantz 10B tuner, $525; IMF TLS80 spks, $640 ea; IMF 

Studio 38 spks, $300 ea; Four (4) Dayton- Wright XG8 Mkll spks 

w/power supply, $2000 complete, AR LST2 spks, $250 ea; Tand - 

berg 3600XD, $450; Tandberg 9000X deck, $500; Tandberg 

TCD310 deck, $250; AR11 spks, $200 ea; Nakamìchi 1000 deck, 

$900; Nakamichi 700 deck, $625; JBL SA600 amp, $250; Phase 

Linear 700 amp, $525; Phase Linear 2000 pre -amp, $200; Phase 

Linear 4000 pre -amp, $350; Marantz 18 receiver, $475; Marantz 

3600 pre -amp, $350; Beovox M70 spks, $300 ea; Lux 3045 tube 

power amps, $350 ea; Lux 35111 tube pre -amp, $595 and Hadley 

622 amp, $225. All used equipment guaranteed 90 days parts & 

labor. Audio Consultants, Inc., 517 Davis Street, Evanston, IL. 

60201. (312) 864-9565. 

RABCO SLOE OWNERS -Ultimate modification features adjustable 

15 -gram tone arm gimbled in jewels. Effective mass 21/2 grams. 

Redesigned centering device. $295.00. Complete modification 

$395.00. Wheaton Music, 2503 Ennalls Ave., Wheaton, Md., 

20902-301-949-1115 

LEACH Wide Bandwidth Preamplifier preassembled and tested cir- 

cuit boards. RIM Board $35, Output Board $25, Center Channel 

Board $15, Regulated Power Supply Board with transformer 

$35,plus $1 shipping. Components, Box 33193, Decatur, Georgia 

30033. 

LEVINSON JC 2, systems A&D, newest filter, ash case, 6 mos. old 

$975. Phil Rech, Rt. 4, Box 117-S, Laurinburg, N.C. 28352 

919-276-7134 

REALITY 
D24 

CONSTANT WIDTH, ASYMMETRIC 

TRANSMISSION LINE SPEAKER 

SYSTEM. 

Write for the dealer nearest you. 

iI1I1OL(CII 
42 Tiffany Place, Brooklyn, New York 11231 

(212) 522-0862 

FOR SALE 
ELECTRONIC CROSSOVERS-ALL TYPES. Updated definitive 
booklet describes applications, how to improve speaker systems, 

$5.00 postpaid, credited to first purchase. Huntington Electronics, 

Box 2009A, Huntington, Conn. 06484. 

MICHIGAN AREA AUDIOPHILES: PERFECTIONIST Stereo now on 

display at the EQUINOX STUDIO. Fulton FMI. Rogers Monitors, 

Great American Sound GAS, Paoli, DB Systems, Linn Sondek, 

KMAL, Grace, Win Labs, Denon, Fidelity Research, Promethean, 

Transcriptors, ERA, Quatre, Audionics, Sheffield, and more. 

2763B, 44th St. S.W. Wyoming, Mi. 49509, 616-531-4530, 
313-482-4801. 

SOUND ADVICE MAGAZINE: THE FOURTH ISSUE INCLUDES A 

SURVEY OF MAJOR LOUDSPEAKER SYSTEMS AND PRE- 

AMPLIFIERS INCLUDING GAS THOEBE AUDIO RESEARCH SP -4, 

RAPPAPORT PRE -1, PARAGON 12, AUDIRE DIFFET, PARAGON 

SYSTEM E, CARTRIDGES REVIEWED INCLUDE AKG P8SE, MICRO - 

ACOUSTICS 2002E, SATIN M18BX, GOLDRING G #900SE, GRADO 

SIGNATURE ONE, DECCA VI ELLIPTICAL, AND ORTOFON MC20. 
AMPLIFIERS INCLUDE: AUDIO RESEARCH D-100, AUDIRE ONE 

AND QUAD 405. MISCELLANEOUS COMPONENTS: VERION 

TRANSFORMER, JECKLIN FLOAT HEADPHONES, AND LINN-NAIM 

NAG20. SOUND ADVICE: 4 ISSUES $12; $15 FIRST CLASS AND 

$18 OVERSEAS (SENT AIRMAIL) 68 POST STREET, SUITE 226, 

SAN FRANCISCO, CA 94104. 

Professional HI-FI Home Study Course-Instructors include Len 

Feldman, Julian Hirsch, Larry Klein, and Larry Zide. Send $2.00. 
for full color AUDIO PRIMER and information on joining (SAC) 

Society Audio Consultants, Dept. A, 49 East 34th St., New York, 

N.Y. 10016. 

CLASSIFIED 
ADVERTISING 

RATES 
BUSINESS ADS -For Sale. Help Wanted. Services. Business 

Opportunities. Tape Recordings, etc. etc 601 per word 

(minimum charge for eight words per line. $4.80 per line). 

First line set in bold face type at no extra charge. Extra lines 

set in bold face type $1.20 per word (minimum charge for 
eight words per line. $9.60 per line). One point ruled box, ex- 

tra charge $8.00. Full payment must accompany order. 

NON BUSINESS ADS -Situations Wanted, used equipment for 

sale by private individuals 351 per word (minimum charge for 

eight words per line. $2.80 per line). First line set in bold face 

type at no extra charge. Extra lines set in bold face type 70e 

per word (minimum charge for eight words per line $5.60 per 

line). Full payment must accompany order. 

FREQUENCY DISCOUNT -3 times, less 10%. 6 times, less 

15%. 12 times, less 20%. 

DEADLINE -1st of two preceding months. 

BLIND ADS -Box numbers may be used at $5.00 extra for 

handling and postage. 

MAIL ORDER AND DISPLAY CLASSIFIED RATE 

1 col x 1 " $85 

1 col x 2" $125 

1 col x 3" $175 

2 col x 1" $125 

2 col x 2" $225 

Advertiser must supply complete film negative ready for print- 

ing for display ads. 

AUDIO Magazine 

401 North Broad Street 

Philadelphia, Penna 19108 

HOW TO ANSWER BOX NUMBER ADS 

When replying to an Audio Box Number Ad, please use this 
address Box No. c/o Audio, 401 No. Broad Street. 
Philadelphia, Pa. 19108. 
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FOR SALE 

AUDIO DEN LTD. 

Long Island's finest audio dealer is proud to announce the addition 

of . 

AUDIO RESEARCH SYSTEM 

THRESHOLD ELECTRONICS 

ACOUSTAT X LOUDSPEAKERS 

SAEC & DYNAVECTOR TONEARMS 

GALE RECORDS 

To the already fine lines of Bravura, DB Systems, Rappaport, 

Rogers, Quatre, Infinity, Yamaha, CM, Nakamichi, Fulton (60. 80, 

100 in stock), Dahlquist, RTR, Polk, Avid, Magneplanar, Quad, 

(ESL and electronics) Lux, Onkyo, B&O, Revox, Crown, Sonus, 

Grado Signature. "Denon, Grace Formula Four and Sheffield Labs. 

FREE INSTALLATIONS IN N.Y. AREA. NO CHARGE FOR SHIPPING. 

AUDIO DEN LTD. 

1320-34 Stony Brook Road 

Stony Brook, New York 11790 

516-751-3350 

POLK AUDIO and AUDIO DEN 

The Audio Den is proud to have on display and demonstration the 

amazing Polk Audio Monitor Series. Our customers say, "Fan- 

tastic! Compares with the finest loudspeakers I have heard. Prob- 

ably the best value in the history of audio!!!" Audiogram TM, from 

the Audio Advisor said, "We were so impressed that we could not 

believe the prices ... Other $200 speakers simply do not come 

close to the standards set by the Model 10 ... And at their price, 

they are simply a steal." Come in for an audition or write us for 

information on Polk or our other state-of-the-art products. Polk is 

shipped free in the continental U.S. Monitor 10-199.95 ea. 

Monitor 7s 129.95 ea. and the incredible Mini Monitor $79.95 ea. 

Audio Den Ltd. 1320-34 Stony Brook Rd., Stonybrook L.I., N.Y. 

11790,516-751-3350. 

NEW SPEAKER BOOK: 232 pages of information on current Euro- 

pean audophile loudspeakers and designs. $5.50 postpaid, East of 

Rockies: MADISOUND SPEAKER COMPONENTS 537 Holly Ave., 

Madison, Wisconsin 53711. West of Rockies: JUST SPEAKERS 

233 Whitney St., San Francisco, California, 94131. 

NEW GENERATION Crown Amplifiers, Cleanest, Smoothest sound 

ever produced-Crown D1200/HP1200, on demo only at Barclay 

Recordings, 233 E. Lancaster Ave., Wynewood, PA 19096; (215) 

667-3048. 

STATE OF THE ART 

IN 

MIAMI, FLORIDA 

Quite simply, only the very finest in audio components 

... Mark Levinson Audio Systems 

featuring: H.O.D. System, LNC-2, 

ML -1, ML -2, LNP-2, JC-1-AC & DC 

Great American Sound, Fulton Musical Industries, Quad (of 

England), Stax, Acoustat-X, Magnepan, Sonex, Gale, KEF, 

Rogers, AGI, Audio Pulse, Lentek, Yamaha, IMP Electronics, 

Fidelity Research, Grace, Supex, Promethean, Linn Sondek, M&K, 

Braun, Janis, Sequerra, Bang & Olutsen, Armstrong, KMAL, Dec- 

ca, Lecson, Naim, Rabco, Otani, Uher, Spendor, and others. 

Also, Discwasher record care products and audiophile records 

such as Mark Levinson Acoustic, Sheffield, Audio Lab, M&K, 

Reference Recordings, Crystal Clear. 

SOUND COMPONENTS INC. 

2710 Ponce de Leon Blvd. 

Coral Gables, Florida 33134 

305-446-1659 

TWX: 810-848-7627 

Mastercharge & Bankamericard accepted. We ship mail order 

prepaid within U.S. 

ONLY TEN MINUTES FROM THE MIAMI INTERNATIONAL 

AIRPORT-WE WELCOME VISITORS FROM ABROAD!!! 

AUDIOGRAM, THE RI -MONTHLY newsletter that brings you 

reviews, news, and our views of todays audio world. $15.00/6 

issues. Free information-Write-Audiogram, P.O. Box 17202, 

Dept. AM, Wash., O.C. 20041. 

FOR SALE FOR SALE 

NAME BRAND RECORDING TAPE, custom loaded. Available in 

cassettes. reels, and cartridges. Huge savings direct from 

manufacturer. New catalogue now available, MJS, 516 Brooks, 

San Jose, Calif. 95125 (408) 996-2693. 

HI-FI ENTHUSIASTS WANTED!!! Earn more than just spare money 

in your spare time. We need campus representatives to sell name 

brand stereo components at discount prices in your area. High 

commission, no investment required. Serious inquiries only, 

please. Contact: Alan Weisberg, K&L Sound Services Co. 75 N. 

Beacon St., Watertown, Mass. 02172. 

CANADIANS: Best Hi-Fi discounts on over 96 leading Hi-Fi brands. 

Many exclusive factory closeout and special deals. Quotations via 

return mail. Nationwide mailorder service. Free catalogs jam pack- 

ed with bargains in Hi-Fi equipment, tape and recording ac- 

cessories, calculators, telephones and accessories, kits, parts, 

etc. Hundreds of factory and government surplus specials too! 

American inquiries welcome Rush free catalog request to ETCO. 

Dept. AUA, Box 741, Montreal 163G Hymus, Pointe Claire, Quebec 

H9R 1E9 

SHOP AROUND -Listen to every speaker available then come to 

Cyberacoustic Laboratory and hear RTRs New Direct Drive 

Electrostatic DR -1 speaker system at Philadelphia's exclusive 

distributor-by appointment -233 E. Lancaster Ave., Wynewood, 

PA 19096; (215) 667-3048. 

24 CHANNEL SOUND REINFORCEMENT MIXER, 100 foot snake, 

balanced input, 3 band EQ, 3 Submixers, monitor, echo, solo. Also 

UREI Model 527A GRAPHIC EQUALIZER. Best Offer! B C & G 

Enterprises, P.O. Box 1036, Littleton, Colorado 80160; (303) 751- 

5991. 

LIGHTING DIMMER SYSTEM for sale 32-3K dimmers, 32 faders 

with 16 preset memory console. Packed for touring.Must Sell! B C 

& G Enterprises, P.O. Box 1036, Littleton, Colorado 80160; (303) 

751-5991. 

TOURING SOUND SYSTEMS, 2, 4, and 8 Track Studios, Disco 

Sound, Cerwin Vega BGW. Altec, Shure, AKG, Tapco, Dyna, 

Revak, EV, Beyer, Cetec, etc. K & L Sound Service, 75 North 

Beacon At., Watertown, Mass. 02172. (617) 787-4072-Att: Ken 

Berger. 

ATTENTION DYNA OWNERS: Our Dyna Double 400 modification 

with 16 output transistors, front end bypass, and 80,000 mfd 

power supply is twice as fast and twice as strong as a stock ST - 

400. Our super PAT -5 has lightning fast ICs and improved.high 

gain phono section. With a Denon DL103S straight in, these Super 

Dynakits show you just how great our Fulton Js and Magneplanars 

will play. JENSENS STEREO SHOP, where State of the Art is af- 

fordable. 2202 River Hills Drive, Burnsville, Minnesota, 55337, 

612-890-3517. 

KLH 9 Electrostate speakers, 919-286-7213 

ATTENTION NEW JERSEY AUDIOPHILES 

If you're looking for the real, no-nonsense AUDIO place, Con- 

temporary Sound Assoc. is here for you. We handle some of the 

finest names in sound, including designs by: Lee Creighton Audio 

Labs, Audimation, DB Systems, Grace, A. Stewart Hageman, 

Transcriptor, Ace, Supex, I.M. Fried, Stax, Discwasher. And 

many more State -of -the -Art electronics lines, plus audio 

spe iialties, custom components, and the best customer service. 

VIENNESE WALTZES, POLKAS, OVERTURES on imported Dolby 

cassettes. Mostly non -Schwann. K.C. Company, Box 793, 

Augusta, Maine, 04330. 

THOUSANDS OF LIKE NEW LP's and prerecorded tapes. 

Catalogue-$1.50. House of Records, Hillburn, New York 10931. 

AUDIO'S HI-FI HANDBOOK 

Complete reference guide to over 1,000 components including 

prices and specs. All arranged in tabular form for easy com- 

parison. Plus over 30 outstanding articles on audio topics, trends, 

and advances. State-of-the-art reading for audiophiles. Only a 

limited quantity available. Over 200 pages. Send $4.50 (including 

shipping and handling) to: Jean Davis, Audio Hi-Fi Handbook, 401 

N. Broad St., Phila., Pa. 19108. 

FREE KIND OA 

DIFFERENT 
F RECORD CLUB 

Discounts up to 73%, no "agree -to -purchase" obligations. 

All labels, Schwann catalog of thousands of titles; classical, 

pop, jan, country, etc. Discount dividend certificates. News- 

letter; accessories; quick service. 100% iron -clad 

guarantees. Write for free details. 

don DISCOUNT MUSIC CLUB, INC. DEPT. 14-1177 

650 Main Street New Rochelle. N.Y. 10801 

PROTECT YOUR LPs. Poly sleeves for jackets Be round bottom in- 

ner sleeves 7e Poly lined paper sleeves 15c White jackets 35e 

Postage $1.50 House of Records, Hillburn, New York 10931 

NOW ALMOST 15 YEARS OLD, STEREOPHILE has become the 

most widely -copied audio publication of them all. It should be: We 

pioneered subjective testing (by ear), devised a unique vocabulary 

for describing nuances of reproduced sound, proved that a 

subscriber -supported magazine could be blunt without being 

churlish, and led the industry by demanding higher standards of 

reproduced fidelity than it could provide. STEREOPHILE is not for 

the neurotic compulsive who must own the Best On the Block, but 

for the listener who wants the most natural possible reproduction 

of music, Send $12 for 4 issues, or write to STEREOPHILE, Box 

49S, Elwyn, Pa. 19063 for details. 

the most 

EXPENSIVE 
Internat onal Audio Review costs more to 

print than any other audio periodical. That's no 

accident. TFe elegant quality of our final product 
simply reflects the professional craftsmanship and 

pride we lavish on the real heart of lAR: its contents. 

IAR's first issue is 240 full pages of solid information, 
replete with clarifying diagrams. 

What audio periodical do you know that is 3.1" 

thick and weighs 1' 3 pounds - and uses premium 

book paper in o perfect library binding? What 
other audio periodical you know is so precious that 

your copy is senttoyou in a protective padded pack? 

...and the 

CHEAPEST - almost 

IAR's subscription price might not seem inex- 

pensive - the very finest never is. 

Actually, however, IAR is less expensive than 

any 'audiophile magazine' you can buy except for 

one, The Audio Amateur. That's according to the 

figures from an impartial ranking recently published 

by the Bostcn Audio Society's own magazine, The 

BAS Speaker. It rated the consumer value of perio- 

dicals in terms of their price to you per amount of 

space dedicated to text. 

Of course, what really counts is the quality of 

the contents, and that's IAR's forte - that's what 

leads so many people to call IAR "the best bargain 

of any procuct in the whole field of audio." 

You can own the very finest yourself. You may 

charge IAR on your bank credit card; simply copy 

all data from the front of the card and sign your 

subscriptior request. Checks must be in U.S. dollars. 

The basic rate is $25 for 4 issue numbers, $45 for 8 

(which saves you money and protects you against 
possible future price increases). Surcharges (per 4 

issues) are: $10 first class, $10 overseas surface, 

$20 overseas air. For more information about IAR, 

see our ad on page 105 of September's Audio. 

International Audio Review 
24496 Dwight Way Berkeley Ca 94704 USA 
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FOR SALE 

BUY HI-FI 1 / ADC AKAI AR 

COMPONENTS DSHERWOOD S. 
SO 

SONY 

THE MODERN TEAC TDK HY-GAIN 

WAY: "V MANY OTHERS 

PHONE & MAII, 
Call TOLL FREE or write for LOW PRICES 

Nationwide 

California 

r .A 

800/854-7769 
800/472-1783 

Approved by Phone 

MÇK SALES 
250 N THOMAS, PO BOX 2100 

POMONA CA 91766 J 

COMPONENTS FOR THE CONNOISSEUR 

Acoustat X 

Beveridge 

Dahlquist 

Janis 

R 149 

Koss 

Magnepan 

M&K 
Polk 

Rogers 

Snell Acoustics 

Spendor 

Visonik 

PAUL HEATH AUDIO 

354 STATE STREET 

ROCHESTER, NY 14608 

(716) 232-2828 

Great American Sond 

Leach 

Paragon 

Ouatre 

Rappaport 

Ariston 

EMT 

Formula 4 

Gold ring 

Grace 

Grado Signature 

Linn Sondek 

Sonos 

STEREO SAVINGS!! 

Most popular and esoteric brands. 
WILLNER. 223-8 #4 Thayer, Providence, RI 02906 

UNDER EXCEPTIONAL RECORDS for exceptional systems. Insight 
Records: Department 3k 7726 Morgan Avenue South: Min- 
neapolis, Minnesota 55423 

PENNSYLVANIA-AUDIOWORKS: a caring, consumer- oriented 
service for the serious listener. Presenting components by RAP- 
PAPORT, BRYSTON, SPENDOR, GALE, VERION, M&K SOUND, 

FONS, DENON, GRACE, FORMULA 4, COBRA, CABLE, and others. 
Knowledgeable consultation based upon 28 years of seeking ex- 
cellence and reliability in music reproduction. We avoid preten- 
lions, hype and fads. AUDIOWORKS, Box 4314, Harrisburg, PA 

17111, Tel. 717-652-6996. 

PARAGON 

In a world where it takes a kilo -buck to get decent performance 
from a preamp, we have a refreshing announcement. We are now 
delivering the long awaited $495 vacuum tube preamp to musical 
purists the world over, and the response is overwhelming. The 
most difficult project we have undertaken is now a reality: A 

preamp which captures ALL the information in the groove, depth, 
space, air, timbre, and all for less than $500. SYSTEM -E from 
PARAGON. In a vast sea of $500 preamps, the SYSTEM -E is 

decidely unique. It bears comparison on an absolute basis with 
that small handful) of preamps that can accurately recreate life and 
vitality from a vinyl disc. We would like you to audition one soon. 
See if it doesn't make your records come alive in a way you didn't 
think was possible. PARAGON, the preamplifier experts. For more 

information write to: PARAGON 997 E. San Carlos Ave., San 

Carlos, California 94070 

Northern N.J.'s finest store-Lux, Mod DO -10, IMF, Grace, B&W, 

G.A.S. Sleeping Beauty. FR, B&O, Linn Sondek, Janis and more. 

University Stereo, 57 E. Ridgewood Ave., Ridgewood, N.J. 07450. 
20 minutes from the G.W. bridge. 201-447-5700. 

ADVERTISER PAGE ADVERTISER 

Acoustic Research 33 
Loudspeaker Systems 
Enter No. 1 on Reader Service Card 

Acoustical Mfg. 
Hi-Fi Components 
Enter No. 2 on Reader Service Card 

Advance Speaker Corp. 
Loudspeaker Systems 
Enter No. 3 on Reader Service Card 

PAGE 

Decoursey 146 
Electronic Crossovers 
Write Direct to Advertiser 

94 Discount Music 137 
Record Club 
Write Direct to Advertiser 

127 Discwasher 2,53 
Disctracker 
Write Direct to Advertiser 

Aiwa 92, 93 
H i -F i Components 
Enter No. 4 on Reader Service Card 

Akai 
Receivers 
Write Direct to Advertiser 

Record Care Products 
Write Direct to Advertiser 

Dixie Hi-Fi 132 
69 Audio Mail Order 

Enter No. 16 on Reader Service Card 

AKG 81 
Headphones 
Enter No. S on Reader Service Card 

Audio Critic 
Publication 
Write Direct to Advertiser 

Audio General 
Amp 
Enter No. 7 on Reader Service Card 

Audio Reference Systems 148 
Audio Store 
Write Direct to Advertiser 

Audio Systems 136 
Audio Store 
Write Direct to Advertiser 

Audio-technica 63,129 
Phono Cartridges 
Enter No. 8 on Reader Service CArd 

Microphones 
Write Direct to Advertiser 

Audire 
Hi-Fi Components 
Write Direct to Advertiser 

B & F Enterprises 
Surplus Electronics 
Enter No. 10 on Reader Service Card 

B.I.C. 
Turntables 
Enter No.11 on Reader Service Card 

BSR 
Components 

Write Direct to Advertiser 

Dolby Labs 39, 39 
FM 
Write direct to Advertiser 

Dual [United Audio) 
32 Tonearms 

Enter No.17 on Reader Service C#rd 

Dynaco 8 
87 Hi-Fi Components 

Enter No.18 on Reader Service Card 

Eastman Sound 175 
Loudspeaker Systems 
Enter No.19 on Reader Service Card 

Fisher Corp. 61 
Cassette Recorder 
Write Direct to Advertiser 

25 

Fuji 43 
Magnetic Tape 
Enter No. 20 on Reader Service Card 

Garland Audio 147 
Audio Store 
Write Direct to Advertiser 

144 Ceometrix Cabinets 144 
Cabinets 
Write Direct to Advertiser 

132 Hammond Ind 13 
Microphones 
Enter No. 21 on Reader Service Card 

29 Harman Kardon 74-77 
Hi-Fi Components 
Write Direct to Advertiser 

48 Hitachi 95 
Hi-Fi components 
Enter No. 22 on Reader Service Card 

B&W 18 
Loudspeaker Systems 
Enter No.12 on Reader Service Card 

Ball Corp 91 
Record Preservation Kit 
Write Direct to Advertiser 

Bang &Olufsen 
Loudspeaker Systems 
Enter No.9 on Reader Service Card 

Bose 
Loudspeaker Systems 
Write Direct to Advertiser 

Crown 
Amp 
Enter No. 13 on Reader Service Card 

Custom Stereo 
Audio Store 
Write Direct to Advertiser 

IAR 137 
Publication 
Write Direct to Advertiser 

Infinity 
. 45 

Loudspeaker Systems 
Enter No. 23 on Reader service Card 

123 )&R Music - 130 
Audio Mail Order 
Enter No. 24 on Reader Service Card 

15 JVC .... 
. 66.67 

Receiver 
Enter No.25 on Reader Service Card 

14 D. Karsh 
Hi -Fi -Components 
Write Direct to Advertiser 

149 

143 KEF 119 
Loudspeaker Systems 
Enter No.26 on Reader Service Card 

Dayton Wright 
Hi-Fi Components 
Enter No. 14 on Reader Service Card 

71 Kenwood 
Hi-Fi Components 
Write Direct to Advertiser 

DBX 135 Koss 
Hi-Fi Components Headphones 
Enter No. 15 on Reader Service Card Enter No. 27 on Reader Service Card 

57 

11,1C4,106 
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FOR SALE 

CENTRAL OHIO 
Audiophile Art 
Headquarters 
GAS AUDIO RESEARCH 
SAE LINN SONDEK FONS 
TASCAM MAGNEPAN 
MAGNEPLANAR KLIPSCH 
GRACE KIETH MONKS 
SUPEX FIDELITY RESEARCH 

ADVERTISER PAGE ADVERTISER PAGE STAX ROGERS LUXMAN 
AUDIO PULSE owed 

Loudspeaker Systems SAE r5 OM S ERE° Enter No. 28 on Reader Service Card Hi-Fi Components 
Enter No. 45 on Reader Service Card 

L.T. Sound 
Hi-Fi Components 
Write Direct to Advertiser 

147 
H. Sams 
Audio Books 
Write Direct to Advertiser 

- 1391 S. Hamilton Rd. Columbus, OH 43227 
2357575 

Lux 
Hi-Fi Components 
Write Direct to Advertiser 

27 
Sansui 
Hi-Fi Components 
Enter No.46 on Reader Service Card 

58,59 

THE UNCOMPROMISED APPROACH 

Marantz 
Receiver 

Con. III Schwann 
Catalog 

125 
To Disc Reproduction. 

"Positive Vibrations" Preamplificatidn 

Write Direct to Advertiser Write Direct to Advertiser & Trevor Lees Tube Prepreamp MK3 

Maxwell 41 Shure . 113 Mr. Audio Corporation 

Magnetic Tape 
Enter No. 29 on Reader Service Card 

Phono Cartridge 
Enter No. 47 on Reader Service Card 

P.O. Box 4489, Berkeley, CA 94704 

McIntosh Labs 117 Sonic Research 4 LEACH LOW TIM AMPLIFIER NOW AVAILABLE IN WEST. For info 

Catalog 
Enter No. 30 on Reader Service Card 

Hi-Fi Components 
Enter No.66 on Reader Service Card 

write G. Max Carter, Box 26A Goldcamp Rd.. Colo Spgs, CO 

80906. 

McK Sales 142 Sony Corp. 84, 85 

Audio Mail Order Receiver 
Write Direct to Advertiser Enter No. 48 on Reader Service Card H.H. SCOTT laboratory amplifier with dynamic noise suppressor 

Micro Acoustics 
Hi-Fi Components 
Write Direct to Advertiser 

17 Sound Concepts 
Time Delay System 
Enter No. 49 on Reader Service Card 

134 type 210A. 

STEREO "SURVIVAL KIT" - Complete shopper's guide to the 

Miller & Kreisel 
Loudspeaker Systems 

28 
Soundcraftsmen 
Hi-Fi Components 
Enter No. SO on Reader Service Card 

5 audio "jungle". Current list 25 "best buy" bargains, dealer 

advertising frauds, record/tape bargains. more. $3. SCC. Box 

Enter No. 31 on Reader Service Card 8014 (AM -10-7), Canton. OH 44711 

Nakamichi 49 
SpeakerKit 
Speaker Kits 

145 

Preamp & Power Amp Write Direct to Advertiser EICO HF -87 POWER AMP, MADISON -FIELDING 340 PREAMP. $60 
Enter No. 32 on Reader Service Card 

Speakerlab 149 each. $100 both. S. Marcus, 1926 N. Broad St., Apt. 16, Phila., 

Neosonic 22 Speaker Kits Pa. 19121. 
Turntable Write Direct to Advertiser 
Enter No. 33 on Reader Service Card 

Specs 36 FOUND, LIMITED SUPPLY OF Classic Beetle Poster (Capitol 

Ohm 37 Direct to Disc Records Records). Rare collectors item. Mint condition. $10.00 each. 
Loudspeaker Systems 
Enter No. 34 on Reader Service Card 

Enter No. 51 on Reader Service Card 
Whistling Swan. P.O. Box 9332, Glendale, Calif. 91208 

Stanton 3 

INFINITY MONITOR JR'S [1 pair]. Excellent condition, excellent Ovation Audio 
Audio Store 

145 Calibrated Pick -Up 
Enter No. 52 on Reader Service Card 

Write Direct to Advertiser 

PS Audio .... 130 
S.T.A.R Ind 
Hi-Fi Components 

131 
sound with pedestals $400. Makah A.F.S. Neah Bay, Wa. 98357, 

Ken Toth,645-2231 Ext. 336. 

Phono Preamp Enter No. 53 on Reader Service Card 

Enter No. 40 on Reader Service Card 
Sumiko 127.134 DUNLAP CLARKE 500 $695, Son o1 Ampzilla $350, Thaedra $350, 

PAIA 
Hi-Fi Components 

121 Records 
Enter No. 54 on Reader Service Card 

DB Systems $350, Onkyo T-9 tuner $250, Levinson JC-1AC $150, 

Linn Sondek with Black Widow $500. Ron, 813 Hemphill, Ypsilan- 

Enter No. 35 on Reader Service Card Tonearm ti, Mich. 48197. (313) 482-4801. 

Phase Linear.. 12 
Enter No. 55 on Reader Service Card 

Hi-Fi Components TDK 35 CONNECTICUT: ADC-Accutrac, Advent, Audio Pulse, B&O, B.I.C., 
Enter No. 36 on Reader Service Card 

Pioneer Con II, Pg. 1 

Magnetic Tape 
Enter No. 56 on Reader Service Card 

Citation, Dahlquist, Epicure, Harman/Kardon, J.B.L., McIntosh 

Nakamichi, Ortofon, Phase Linear, Sony, Sfax, Tandberg, 

Amps & Tuners 
Enter No. 37 on Reader Service Card 

Teac 
Cassette Decks 
Write Direct to Advertiser 

Cov. IV Yamaha, Cizek, Sonus. Will ship prepaid. Sounds Incredible, 226 

White St., Danbury, Conn., 06810. (203) 748-3889-phone 

Playback 121 quotes only. 

Audio Mail Order Technics 7 

RECORDING TAPE-OUTSTANDING VALUES Enter No. 38 on Reader Service Card Hi-Fi Components 
Enter No. 57 on Reader Service Card 

Primo 
Microphones 
Enter No. 39 on Reader Service Card 

123 
3M 
Magnetic Tape 
Enter No. 58 on Reader Service Card 

54, 55 
CASSETTES-B-TRACKS-OPEN REEL-ACCESSORIES. 

New, Fully Guaranteed, FREE CATALOG. Write: 

MAGNE HOUSE 

RH Labs 
Subwoofer 
Enter No. 42 on Reader Service Card 

30 
Toshiba 
Cassette Decks 
Enter No. 59 on Reader Service Card 

107 2015 -17th Street, San Francisco, CA 94103 

OPEN REEL TAPES. 71/2 ips, Dolbyized releases from RCA, Lon- 

Radio Shack 
Cassette & 8 -Track Tape Decks 
Write Direct to Advertiser 

31 Value Kits Inc. 
Speaker Kits 
Write Direct to Advertiser 

150 
don, DG, Warner and others. Airline tapes and quad. Catalog $1, 

refunded on first order THE REEL SOCIETY, 8125-A Lankershim 

Blvd., N. Hollywood, CA 91605 
Rank 103 Vital Ind. 146 
Louspeaker Systems Personnel 
Enter No. 41 on Reader Service Card Write Direct to Advertiser COMPLETE HIGH-END SYSTEM: [9 months old] Citation II, Cita- 

Rhoades 
Teledapter T.V. Sound Tuner 

130 Watson Labs 
Hi-Fi Components 

117 tion 14. both with cabinets], Citation 12, Citation 16, Thorens 

125 with SME 30091 non- detachable shell] and micro -acoustics 

Enter No. 43 on Reader Service Card Enter No. 60 on Reader Service Card 2002E, driving ohm F's. Asking $2400 or best offer. $3345 

Rocelco 34 Yamaha 46, 47 value] Call: 609-896-0330. 

Decca Brush Hi-Fi Components 
Enter No. 44 on Reader Service Card Write Direct to Advertiser 
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FOR SALE FOR SALE FOR SALE 

b1nAI 11LITCn1A1n 1.11IT(`Al2IAICTC CllO 

FOR SALE 

AUDIO RESEARCH JANIS GALE BREUER 

Audio HI. 
0 Reference 
= Systems 

m 

808 732-3303 Kahala Office Center D 
~ Suite 201 Honolulu, Hawaii 96816 z 

ROGERS GREAT AMERICAN SOUND SONEX 

THE WAREHOUSE-LOWEST PRICES ON TYPEWRITERS, MAN- 

NUAL AND ELECTRIC. All brand new, factory sealed, and fully 

warranted. Free catalog and prices. YOU CAN'T BUY IT 

ANYWHERE FOR LESS! Fast service. THE WAREHOUSE, Dept. 18, 

187 North Main Street, Milltown, New Jersey 08850 

S.A.E. COMPONENTS; MK 2500 AMP., $850 in preamp, $450 MK 

2700B equalizer, $350 MK VIII digital tuner, $450.00 All of the 

above are new, mint units with original warranty cards and car- 

tons. Also available; Technics SP -10 turntable with mounted 

Boshei AC -300 arm and Pickering XUV-4500 Q cartridge, cover 

and base, new with warranty cards, and cartons.Also available; 

Technics SP -10 turntable with mountedBoshei AC 300 arm and 

Pickering XUV-4500 Q cartridge, cover andbase, new with warran- 

ty cards. $550 and Koss ESP -9 electrostatic headphones & case, 

$125.00 Nakamichi 1000 deck. $1000 new. More equipment 

available. Ron Barnell, R.D. No. 2, Amsterdam, N.Y. 12010 (518) 

887-2993 Eves. 

DYNACO, HEATH BARGAINS: One each, only. Kits- Stereo 300 

$260; PAT -5 $160; SCA-50. AJ-1515, wired, incl. Dolby $300. 

REALISTIC; 2000 receiver $300; SCT -11. Brand new, warranties. 

Box A710-1 Audio. 

AMPZILLA II 5765.00, Son of Ampzilla (R.M.) $335 (Latest ver- 

sions), Formula 4 $78. 408-625-2433 CA 800-682-4844. 
148 

PHASE LINEAR 4000 with case $425.00, Pioneer TX -9100 

$250.00, AR-LSTI $800 pair, all absolutely mint. (305) 626-3772. 

INVITATION to Room 296 at the NEW YORK HI-FI SHOW Nov. 

11-13. DESIGNATRON'S STEREO STORES will be there with Tom 

Holman and his new APT Pre -amp, TANDBERG Tape equipment 

and factory people, plus FRIED Speakers. Don't miss the 

DESIGNATRON Room 296. Call (516) 822-5277 for more informa- 

tion. 

CHESTNUT HILL AUDIO-We are a unique audio dealership offer- 

ing the finest in audio equipment. Our products include-Mark 
Levinson, DB, Paragon, Threshold, Bryston, Dunlap Clarke, 

Rogers, Spendor, IMF, B & W, Gale, DCM, M and K, Janis, Denon, 

Linn-Sondek, KMAL, SAEC, Formula IV, Paoli, Sfax, and Verion. 

Perfectionist records and accessories. 2302 Lombard St. Phila., 

Pa. 19146 (215) 546-6178 

THE VIDEO AMATEUR is a new publication of, by and for the video 

enthusiast. Look to us for service tips, modifications, bargains on 

video gear and a wide exchange of products and information. Send 

for a free copy to P.O. Box 250 Coyote, Ca. 95013 

SAVE UP TO 69% ON OVER 100 TOP BRAND AUDIO COMPONENTS 

FROM CARSTON STUDIOS, NEW ENGLAND'S AUDIO SUPER- 

MARKET. ONE OF THE OLDEST MAIL ORDER FIRMS (EST 1952) 

AND CERTAINLY ONE OF THE MOST RELIABLE. ALL ORDERS 

SHIPPED FROM STOCKED WAREHOUSE. SEND FOR PRICE QUOTE 

AND PRICE LIST. CARSTON STUDIOS, OLD BROOKFIELD ROAD, 

DANBURY, CONN. 06810. 

LOWEST PRICES ON STEREO -ESOTERIC COMPONENTS!!! Over 

150 brands. Write for quotes. Audio UnNmited, 3386 Golf, San 

Jose, CA 95127.(408)985-2285. 

ANTI -SKATING for AR TURNTABLES!! Proven counter -weight 

design of nickel steel & aluminum construction. Install yourself in 

minutes. $7.00 postpaid. (Dealer inquiries invited.) AUDIO IN- 

NOVATIONAL PRODUCTS, P.O. Box 1607, Portsmouth, N.H. 

03801. 

LOWEST DISCOUNT PRICES ANYWHERE on audio equipment. All CLASSES IN MUSIC RECORDING. Record production, publishing, 

major brands discounted. Write for quotes, K&L Sound Services, disc mastering, film recording. Taught by famous engineers and 

FOR SALE 

RENOUNCE ROTTEN RECORDINGS! !lead selected British reviews 

in the bi -monthly EURO -DISC GAZETTE, then order these European 

discs judged the finest in technical and musical excellence. Selec- 

tions mainly classical. Send for free sample issue. No obligation. 

EURO -DISC GAZETTE, PO Box 337-A, Peterborough, NH 03458. 

TYPE YOUR SLIDES! Sizes 31 x 4 $2.35 per 50 and 2 x 2 $2.85 

per 100 plus postage. Radio Mat Slide Co., 444 N. Peninsula 

Drive, Daytona Beach, Fla. 32018. 

CAMPUS REPS! CONSUMERS! DEALERS! Most medium and many 

high end lines available at lowest wholesale. Make 10%/40% 
Repping/Demonstrating high quality loudspeaker line. Prices, in- 

fo. $1 (refundalbe w/order) + SASE. (812) 332-4252. AUDIO 

1010 S. Dunn, Bloomington, Indiana 47401. 

IN PURSUIT OF EXCELLENCE WE OFFER: Luxman, Dayton -Wright, 

Nakamichi, I.M., Fried, ADS, Stax, BGW, Revox, Phillips, Ortstun, 

SAE Beyer, DBX, McIntosh, JBL, Klipsch, Harmon Kardon, Decca, 

SME, Dahlquist, Yamaha, Soundcraftsmen, Teac and more .. . 

Also custom room equalization, individually damped Altec and JBL 

Monitors and an ongoing equipment evaluation program. THE 

HOUSE OF SOUND 321 Kent Avenue, Baltimore, Maryland, 21238, 

Tel: 301-747-5250 

ASTOUNDINGLY LOW PRICES AND FRIENDLY ADVICE All Quality 

Brands. Factory Sealed. Campus Representatives Needed. Please 

write to us at: "HIGH CLASS STEREO" P.O. Box 1089, 

FLUSHING, N.Y. 11352. 

ACOUSTAT - X $1600, Citation 11A $225, Citation 12 $200, Stax 

SR -3 headphones with SRD-5 adapter $75, Braun PS -600 changer 

$200, Audiocraft AC -300 tonearm $60, KEF 104 crossovers pair 

$50, Sony ST 5150 tuner $150, Berning preamp $300, SME 3009 

11 $60, Formula 4 tonearm $75, Decca Mark V $50, Satin M15L 

$75. Don 305-946-8363 after 7 p.m. 

MR. IRVING M. FRIED of FRIED Speakers will be holding a 

Speaker Seminar at DESIGNATRON'S STEREO STORE, 260 Old 

Country Road, Hicksville, N.Y. October 22. Come, ask questions, 

listen. (516) 822-5277 for more information. 

DAHLDUIST DO -10 pair. $550 firm. Six months old. John (203) 
756-6058. 

THE SENSIBLE SOUND: ONLY audio equipment testing publication 

with a "best sound for the money" philosophy- for perfectionists 

on a budget. Subscribe. $10, 11 Canada, 16 foreign. 403 Darwin, 

Snyder, NY 14226. 

CROWN SS 800 tape recorder like new. Also Wallensah 8075 8 

track tape recorder with Dolby. Will take any reasonable offer. Call 

201-763-8040 ask for Dick. 

MXR's 10 Band equalizer, Discwasher Systems, Maxell Tape. Dis- 

counted. N.A.B. Audio, Box 7, Ottawa, IL 61350 

AUDIO HOUSE 

presents a system with value in mind for those who cannot afford 

the $10,000 system. 

DCM "Time Window" speakers 

DB System's pre -amp 

Leach LNF-1A amp 

Connoisseur BD103 turntable 

Formula 4 arm 

Goldring 900 SE 

$1995 shipping prepaid 
5232 Sagamore Dr., Swartz Creek, Mich. 48473. 313-732-4670 

FOR SALE 

QUALITY VACUUM TUBE PREAMPLIFIER 

The CONRAD -JOHNSON stereo preamplifier offers breathtaking im- 

pact, clarity, and definition. The unit combines low noise, preci- 
sion audio circuitry with the finest available switches and controls 

and is finished with an elegant and durable gold anodized faceplate 

and knobs. The result is lasting beauty, both sonic and visual. Of- 

fered directly to the audiophile at $335 delivered. Write for our 

brochure and specifications sheet. CONRAD -JOHNSON DESIGN 

INC., 1474 Pathfinder Lane, McLean, Virginia 22101. 

RADFORD ZD22 preamp $300. 206-486-7724 

POLK AUDIO MONITOR SERIES 

AUDIO BREAKTHROUGHS now has on demonstration the 

remarkable new Polk loudspeakers. Compare them to the finest 

loudspeakers in the world. Both the Seven ($129.95 ea.) and the 

Ten ($199.95 ea.) utilize high definition polymer laminate bass - 

midrange drivers, wide dispersion soft dome tweeters and fluid 

coupled sub -bass radiators. They are capable of reproducing a 

highly defined phase accurate three dimensional sonic image 

which rivals the thousand dollar super speakers. They sound great 

with a small receiver, yet reveal the fine subtleties of state of the 

art electronics like Levinson, Nakamichi, Essence and G.A.S. 

Shipped free in U.S. Send for free brochures on Polk or our other 

fine lines. AUDIO BREAKTHROUGHS, 1534 Northern Blvd., 

Manhasset, N.Y. 11030; 516-627-7333. 

LOW NOISE RESISTORS -1/4W, 5% from 1 to 4.7 Megohm for 31/2c 

each. Fifty per value $0.85. Postage and handling is $1.00 per 

order. FREE catalog and resistor sample. Components Center, PO 

Box 295A, West Islip, N.Y. 11795 

SEATTLE, WASHINGTON 

-Seriously Pursuing The State of the Art- 
Audio Research 

G.A.S./Ampzilla 

Quatre 

Mark Levinson 

Bravura 

Dynaco (MODIFIED) 

Connoisseur 

Linn Sondek 

Formula 4 

Denon 

DEFINITIVE AUDIO 

3414 NE 55th 

Seattle, Washington 

(206) 524-6633 

Tuesday -Saturday 

Magneplanar 

Fulton/FMI 

Quad ESL 

Beveridge 

Yamaha 

Nakamichi 

AKG 

ERA Mk6 

Grace 

Shure IIIG 

AUDIO HOUSE = HIGH END VALUE 

DB Systems' Leach, DCM "Time Windows". Formula 4, MA 

2002-e; shipping prepaid. 5232 Sagamore Dr. Swartz Creek Mich. 

48473,313-732-4670. 

DIAMOND NEEDLES and Stereo Cartridges at Discount prices for 

Shure, Pickering, Stanton, Empire, Grado and ADC. Send for free 

catalog. LYLE CARTRIDGES, Dept. A, Box 69, Kensington Station, 

Brooklyn New York 11218. For fast service call toll free 

800-221-0906. 

WESTCHESTER, FAIRFIELD COUNTY 

THE LISTENING ROOM INC. 

590 Central Park Avenue 

Scarsdale, N.Y. 10583 

19141472.4558 

ROTEL QUALITY AUDIO COMPONENTS: Immediate delivery all 

Rotel products including RB -5000, RX-1603, RX-1203, RA -1412, 

RA -1312. RI -1024, National Sound Company, Ft. Lauderdale, 

Florida (305) 462-6862 
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FOR SALE RECORDS 
SOUND COMPONENTS INC. 

EXCLUSIVE SOUTHEAST 

DEALER FOR THE 

INCOMPARABLE 

MARK LEVINSON H.O.D. 

REFERENCE SYSTEM 

The H.O.D. reference playback system consists of the following 

components: 

2 Hartley 24 in. sub -woofers 

4 Quad ESL loudspeakers 

2 Decca ribbon tweeters (modified) 

2 Levinson LNC-2 crossovers 

(100hz&7Khz) 
1 Levinson ML -1 (LEMO) preamp 

3 Stereo amplifiers 

1pr. Hand-crafted oak or ash trestle 

stands (for Quads & Decca) 

THE H.O.D. SYSTEM WITH GOOD SOURCE MATERIAL, WILL 

REPRODUCE A MUSICAL EVENT BETTER THAN ANY SYSTEM WE 

KNOW OF: 

For more information, please write or call 

SOUND COMPONENTS 

2710 Ponce de Leon Boulevard 

Coral Gables, Florida 33134 

305-446-1659 

TWX: 812-848-7627 

SIEMENS, TELEFUNKEN AND AMPEREX and other top quality 

audio tubes available at very competitive prices. Contact Jim 

Wallace at 201 McMasters Drive, Monroeville, Penna. 15146 or 

(412) 373-2602. 

DISGUSTED WITH AMERICAN RECORDINGS? Tired of paying im- 

port prices? Join us at STEREOPHILE in mounting a campaign to 

bring US record companies back to the view that high fidelity 

means musical realism, not tick, boom and screech. For informa- 

tion about this lively, literate publications that is still leading the 

audio industry since 1962, write STEREOPHILE, Box 49S, Elwyn, 

Pa. 19063, or send $12 for 4 issues. 

ELECTRO VOICE EVS-16B speakers, new, warranty cards. Make 

offer. 214-593-5458 

BUY HI-FI EQUIPMENT "DISTRIBUTOR DIRECT." No middle -men 

or Salesman's commissions to pay! Quick service, excellent stock, 

equipment to fit every purse and aesthetic taste. Write for quotes: 

Hi-Fi Sales, Box 348. Dept O. Bryn Mawr. Pa. 19010 (215) 

544-1465. 

RECORDS 
OPERA TAPES-DISCS-Fantastic rare live performances. Superb 

quality, fast service. Free catalog. Historical Recording Enter- 

prises, Box 12. Kew Gardens, N.Y. 11415. 

CATALOGS. Broadcasts, soundtracks. Personalities of Thirties, 

Forties. Box 225, New York, N.V. 10028. 

WHILE YOU WERE LOOKING for out -of -print records, you 

should've been looking for us. DISContinued, 444 S. Victory 

Blvd., Burbank, Ca. 91502 

SHOW ALBUMS-Rare Out of Print LP's, 64 page list $1.00. 

Bakers Wife cast LP $9.95. Broadway/Hollywood Recordings, 

Georgetown, Conn. 06829. 

RECORD JACKETS. Replace old, torn, 12" or 10" LP jackets with 

new, pure white, cardboard jackets, 35e. Postage $1.25. 78 

sleeves and opera boxes, all sizes. Free catalog. CABCO A6, Box 

8212, Columbus, Ohio 43201. 

FREE SOUNDTRACKS 8 CASTS CATALOG! Personalities ST/OC 

Valuebook: $4. RTSA, 711 W. 17th, G-1, Costa Mesa, CA 92627 

INDIRECT DISCS cut from 100 dB dynamic range tapes recorded 

by Dick Burwen. MISTY-The Petty Trio. Includes Rhinestone 

Cowboy, Feelings, Leroy Brown, Wild Flower, and Misty. Made in 

Germany on Celia label, BL -3. THIS IS THE ONE-piano solos by 

Dick Wellstood. Includes Paganini's Thing, Keepin' Out of Mischief 

Now, You Are the Sunshine of My Life, The Steeplechase, You Go 

to My Head, Rosetta, Sugar, and Giant Steps. On Audiophile label, 

AP -120. $15.00 each postpaid. Send check or money order. 

Massachusetts residents only add 5% sales tax. DECIBEL 

RECORDS, Dept. 2, P.O. Box 631, Lexington, Massachusetts 

02173. 

Jazz, Rack, Classical. Big Band LP's, Tapes, Current Imports, 

Cutouts Catalogs $1; NERI, Box 268-A, Lawrence, Mass. 01842 

EXCEPTIONAL RECORDS for exceptional systems. Insight Records 

Department 3A2; 7726 Morgan Ave, South, Minneapolis, Min- 

nesota 55423 

PLANS & KITS 

PROJECTION TELEVISION lenses $50 to $199. Send $1 for plans 

and details. PROJECTAPIX, 300 West 53 Street, New York City, 

10019 (212) 765-7869 

FM -3 FANS: Phase locked loop multiplex demodulator meter kit 

soon to be available. Send for free info. VSM Audio, P.O. Box 114, 

Maspeth, NY 11378. 

GOVT. SURPLUS 

JEEPS, TRUCKS, Typically from $52.40 ... Automobiles, Boats, 

Motorcycles, Airplanes, Cameras, Tools, Clothing, Sports, Camp- 

ing, Photographic, Electronics Equipment . . . 200,000 Bid 

Bargains Direct from Government Nationwide ... Low as 2e on 

Dollar! Surplus Catalog and Sales Directory $1.00 (refundable). 

National Surplus Center, 240 Eastcass-AUD, Joliet, III. 60432. 

WANTED TO 
BUY OR TRADE 

MARANTZ #7C. MODEL 2. Model 9S. McIntosh MC -275 Kazuo 

Takishima, 33-7-1421, Takashimadaira, 2 Chome, Itabashi-ku, 

Tokyo, 175 Japan. 

FISHER -SA -100D or K-1000 power amp, Teac-7010 SL. Don't care 

condition of units. F. Berringer, 1218 Dana Dr., Apt. B, Fairfield, 

CA 94533. 

WANTED: JBL-C34 walnut with 001 two-way system. 

717-545-3289. 

BOZAK 2098 MIDRANGE and N101A Xover, also 82078 

woofer/tweeter 0118 ohms 215-775-3426 after 6 P.M. 

CASH FOR your unwanted LPs & reel to reel tapes. Records, Box 

323, Hillburn, New York 10931. 

COLLECTORS RECORDS -50,000 LPs -Sold ®Auction- Interna- 

tional Service Since 1971 -Specify category or artists -Lists From: 

Ray Macknic (or) Theo's, P.O. Box 7511, Van Nuys, Calif. 91406, 

U.S.A. 

78 RPM RECORD LISTS. (1) Popular & Jazz, (2) Americana, (3) 

Classical, (4) Country -Western. State category. AUCTION ONLY. 

Write, S.A. Langkammerer, RECORD LISTS, 3238 Stoddard, San 

Bernardino, Ca. 92405 

SOUNDTRACKS-JAll-POP. Vincent, Box 5202, Long Island Ci- 

ty, N.Y. 11105. 

TO ALL MUSIC mfg. companies: Wanted to buy any type of 

musical instruments, drum, horns, stereos, synthesizers, etc., 

etc., etc. at manufacturers cost. Send information, Gary Lewis 

Wholesale Co., 1813 Norwood, Toledo, Ohio 43607. 

BACK ISSUES OF AUDIO Magazine Pre -1969. John Reynolds, Jr. 

703 Nordale Dr., Fort Wayne, Indiana 46804. 

STAX CONDENSER (ELECTROSTATIC) direct pickup system with 

CPX or CPX MK II cartridge, UA7/C tonearm and POD -X or POD -XE 

oscillator -demodulator. Reg Jones, Box 663, Hanford, CA. 93230. 

209-582-0451 or 209-584-5201. 

PICKUP & TRANSFORMER SALE! 
Ortofon MC -20, Ortofon SL15E Mk II, Supex 900E, 
ADC Mark II, AKG PE8S, Fidelity Research II, Audio 
Technics 20, Micro Acoustics 2002E, WIN with 
power supply. Levinson JC- 1 DC, Levinson JC -1 AC, 
Nakamichi MOB -100, Verion cables. All barely used, 
mint condition guaranteed. Best offer on any of 
above. Write: D. Karsch, 200 Madison Avenue, New 
York, NY 10016 

MISCELLANEOUS 

RECEIVING TUBES. National Brands. Up to 80% discount. Na- 

tional Audio, 2500 Channing Road, Cleveland, Ohio 44118. 

HELP WANTED 

OVERSEAS JOBS-Now hiring all Occupations. High pay. 

Transportation. Computerized Reports, $2.00. TRANSWORLD, In- 

ternational Airport, Box 90802-K, Los Angeles 90009. 

AUSTRALIA-NEW ZEALAND WANT YOU!! 50,000 Jobs! Report 

$2.00. Austco, Box 8489-K, Long Beach, CA 90808. 

HI-FI REPS NEEDED. Excellent Stock. Lo .est Prices, Friendly Ser- 

vice. No investment or obligations! Hi-Fi Sales, Box 348 Dept A, 

Bryn Mawr, Pa. 19010 (215) 544-1465. 

TAPE RECORDINGS 

COLLECTOR'S VAULT-Live operas, concerts, old radio others 

don't have. 2913 Wayne Avenue, Iowa City, Iowa 52240. Catalog. 

OPEN REEL pre-recorded tapes. Rock, folk, jazz, classical, stereo, 

quad. Ray, 2282 Woodward. Lakewood, Ohio 44107. 149 

THE BECOMING OF JAZZ 1899-1923 Unique document 12 hrs. of 

music chronologically taped clean original 78s. Also: Ted Lewis, 

Georgians, Specht, Whiteman, Ray Miller, Lee Morse, (sham 

Jones, Mamie Smith, Boyd Senter, Venutit 70 more. Free list: 

Bopp, Dufourstr. 22, CH 8702 Zollikon. Switzerland. 

SPEAKERS 

BUILD YOUR OWN SPEAKERS 
AND SAVE UP TO 50% 

Ou, -u.1es cnpte- .. 

,Or eve, enc.sures 
,wee,en, and nor, wrire u, 

SPEAK ER LAB 
Dept AD -A 5500 35th N E 

Seattle Washington 98105 

HIGH FIDELITY SPEAKERS REPAIRED 

AMPRITE SPEAKERS SERVICE 

655 Sixth Avenue, New York, N.Y. 10010 

212-CH3-4812 

ELECTRO -VOICE SENTRY PRODUCTS. In stock: Sentry IV -B, Sen- 

try III, and Sentry V monitor loudspeaker systems for professional 

monitoring and sound reinforcement. Immediate air freight ship- 

ment to any N. American destination. National Sound Company, Ft. 

Lauderdale, Florida. (305) 462-6862. 

SURPLUS SPEAKER CABINETS 

FINSIHED & READY FOR YOUR DRIVERS 

Send for your FREE pictured literature to America's largest surplus 

cabinet dealer: 

OHIO MERCHANDISE 

2825 S. MAIN ST., AKRON, OHI0-44319 

SAVE 50%. Build your own speaker systems. Write: MCGEE 

RADIO ELECTRONICS, 1901 McGee Street, Kansas City, MO 

64108 
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how to become a speaker engineer 
Let us show you how to... DO IT YOURSELF 

Now...from the only authorized distributor of RECTILINEAR SPEAKER 
KITS you can save a bundle by simply putting together the assembled 
components. You DO NOT have to do any wiring Or soldering. The 
units are fully assembled and TESTED at the factory in Semi -Kit -Form. 
For free information and literature on this and all other RECTILINEAR 
Semi -Kits and Kits ...write to: VALUE KITS INC. 

Dept. A. M. 
107 Bruckner Boulevard 
Bronx, New York 10454 

BUSINESS 
OPPORTUNITIES 

BET INTO BROADCASTING! Become a DJ, Engineer, station owner! 

Start your own AM or FM station and receive free tapes, records, 

Unique Cable FM station business requires no investment or 

experience -others operate for you! Details free. "Broadcasting", 
Box 5516-NK, Walnut Creek, CA 94596 

$3000.00 MONTHLY. Immediate income. Stuff envelopes at home. 

Information, send self -addressed stamped envelope. Cottage, Box 

730 -AK, Baldwin Park CA 91706. 

BIG PROFITS: Top quality blank recording tape to stores, friends. 
$2.00 for details, sample. Refundable. Custom Audio, 4226 

Robert, Red Wing, Minn. 55066 

OWNERS HEALTH FORCES SALE!! 

150 Well -established California audiophile store, five year national 

reputation, top lines, superb opportunity for diversified eccentric 

audiophile, priced for immediate bargain sale, terms negotiable, 

for details write: P.O. Box 637, San Carlos, CA, 94070. 

$25.00 DAILY POSSIBLE stuffing envelopes! Details FREE 

SERVICE, Box-715AU, Lynbrook, N.Y. 11563. 

$1000 MONTHLY POSSIBLE! Mailing Commission letters. 
Information -FREE. Opportunities, Box 721 -AU, Lynbrook, N.Y. 
11563. 

RADIO PROGRAMS 

1930-1962 RADIO PROGRAMS. Beats television!! Tapes, $1.00 
hour! Established esteemed dealer, informative 200 page catalog 

$1.25. Cassette samples $2.00. AM Treasures, Box 192ÁU, 

Babylon, N.Y. 11702 

HUNDREDS OF OLD TIME radio shows on cassette. For catalog 

send $1 deductable from first order to JELLY Box 41624, Chicago, 

III. 60641. 

YESTERDAYS RADIO ON TAPE. Reels -Cassettes. Quality Sound, 
Reliable Service. Catalog $1.00 refundable with first order. 
ADVENTURES, Box 48-2-A, Inglewood, California 90302. 

OLD RADIO SHOWS on tape. Most have original commercials. Low 

as $1.87 per hour. Catalog $1.00. Phantom Empire, 2500 Penn- 

ington, Houston, Texas 77093. 

VINTAGE RADIO: Lowest rates, post free, traders welcome; shows 
for comics, etc. signals. Box 5063, Station E, Edmonton, Alta., 
Canada. 

RENT RADIO SHOWS: Make your own copies or just listen. Great 

way to build your collection reasonably. Catalog $1 refundalbe. 

OTR Rental, Box 1146, Livermore, Ca. 94550 

GOLDEN AGE RADIO. your best source for radio tapes. Box 

25215-D, Portland, Oregon 97225. 

MUSICAL 
INSTRUMENTS 

UP TO 60% DISCOUNT. Name brand instruments. Catalog 

Freeport Music, 114R Mahan St., W. Babylon, N.Y. 11704. 

INSTRUCTION & 
EDUCATION 

DOCTORATES WITH ONE MONTH RESIDENCY: Total time including 
project or dissertation is usually one year. Write: Dr. Jaeger, In- 

stitute for Innovation, Southeastern University, University 
Center, Box 2473, Myrtle Beach SC 29577. 

DEGREES, experience/credits: EMI, Inc. Box 4277, Inglewood, 
CA. 90309. 

HIGH FIDELITY 

PINK NOISE TAPES. Measure loudspeaker response accurately 
with a microphone and voltmeter. 'h octave bands ± 1dB 31.5Hz 
to 16Hhz 15 ips-$28 ppd 7'h ips-$23 ppd. Both ' 

' 
hatftrack. 

Cassette available. Instructions included for stereo system or P.A. 

application. AUDIOLECTRO Audio Division, Box 5334-A, San An- 
tonio, Texas 78201. QUALITY PRODUCTS SINCE 1929. 

TAPE & 
TAPE RECORDERS 

QUALITY RECORDING TAPE. Lowest prices and fast service. TDK, 

MAXELL, and others. Tape World, 220 Spring St., Butler, PA 

16001. 

QUALITY BLANK TAPES. Maxell: UDXL-C60 (I or 11)-$2.27 UDXL 

C-90 (I or 11)-$3.05, UDC -90-$2.55, UD35-90-$4.45. TDK: 

ADC -90-$2.45, SAC -60-$1.98, SAC -90-$2.59. Shipping $2.00 
per order. Minimum order 12 cassettes or 10 reels. PA add sales 

tax. Give us a try. Tape World, 220 Spring St., Butler, PA 16001. 

CUSTOMIZED TAPES, Jazz, Big -Band. Select standard tracks or 
available artists. Free catalog 80 minute reel cassette or 8 track, 
$8.00 Tapes Unlimited, Box 163, Portsmouth, R.I. 02871 

STATE-OF-THE-ART CASSETTE Recordings. Quarterly cassette 

magazine. Free brochure. Audio Art, P.O. Box 2961, St. 

Petersburg, FL 33731. 

DISCOUNTS ON RECORDING TAPE, M.A.A. P.O. Box 532, 
Southfield, MI. 48037. Mastercharge and phone orders accepted 
(313) 559-6913. 

EVERYTHING ON OPEN REELI Classical. Popular. Dolby. 
Quadraphonic. Latest releases. For "Reel News," send $1.00. 
Barclay -Crocker, Room 857 A, 11 Broadway, New York 10004. 

MAXELL, AMPEX, CAPITOL. Columbia Tape Bulk & Custom 
Loaded reels, cassettes. Reels, boxes, leader, splicers. For com- 
plete catalog write Omega Audio, Box 39253-B, Redford, MI 48239 

TAPE & 
TAPE RECORDERS 

SCOTCH RECORDING TAPE, lowest prices TAPE CENTER Box 

4305B Washington, D.C. 20012. USA, APO, FPO 

TDK, MAXELL, MEMOREX, BASF, cassettes, reels 8 -tracks. 
Lowest prices. New, Guaranteed. FREE CATALOG S & S Audio, 
P.O. Box 56039, Harwood Hts., IL 60656 

WE WILL BEAT any price sheet in America. Featuring TDK, MAX - 

ELL, and others. Tape World International, 220 Spring St., Butler, 
PA 16001 

SONAR'S OPEN REEL TAPES Duped one to one from the master. All 
formats. Highest quality available anywhere! Send $1.00 for 

catalog and stereo sampler V4 track, 7'hips tape. Sonar, P.O. Box 

455A, Kingsbridge Station, Bronx, NY 10463 

RECORDING TAPE -OUTSTANDING VALUES 

CASSETTES -8 -TRACKS -OPEN REEL -ACCESSORIES. 

New, Fully Guaranteed. FREE CATALOG. Write: 

MAGNE HOUSE 

2015 -17th Street, San Francisco, CA 94103 

OLDIES TAPES ON OPEN REEL TAPE. Rock n' Roll songs by their 
year of release. Over 100 songs per year. Free brochure. Rock N' 

Reel Rental, Dept. C, 4 Prescott Ave., Dix Hills, NY 11746. 

QUALITY RECORDING TAPE. Maxell, TOK, BASF, and Ampex 
(Grandmaster). Lowest prices and fast service. Tape World, 220 
Spring St., Butler, PA 16001. 

QUALITY BLANK TAPES. Maxell: UDXL-C60 (I or II) -$2.20, 
UDXL-C90 (I or 11)-$3.09, UD-C90LN-C90-$1.94, 
UD35-90-$4.45. TDK: SA -C90-2.85, SA -C60-$1.98, AD -C90 - 
$2.39.D -C60-$1.14, D -C90-$1.54. BASF: Studio 90 
cassette -$2.39. Shipping $2.00 per order. Minimum order 12 

cassettes or 10 reels. PA add sales tax. Give usa try,Tape World, 
220 Spring Street, Butler, PA 16001. 

SERVICES 

DAHLOUIST DO -10 MIRROR IMAGE AND MYLAR cap modifications 
done right in your home! Will go 50 miles (or so) of N.Y.C. Call 

(212)454-3205 

CUSTOM RECORDING SERVICE, Tapes, discs, and cassettes. 
Stereo and mono. Live and copies. Editing. Masters and press- 
ings. High quality at reasonable rates. Joseph Giovanelli, Audio - 
Tech Laboratories, 2819 Newkirk Ave., Brooklyn, N.Y. IN9-7134. 

CROWN INTERNATIONAL 

Complete repair, overhaul, and rebuilding service for current and 
early model Crown tape recorders and amplifiers. New Crown 
recorders in stock for immediate delivery. Excellent selection of 

reconditioned Crown recorders for sale, Used Crown recorders 
purchased and accepted for trade in. TfCHNIARTS 8555 Fenton 
Street, Silver Spring, MD 20910 301-585-1118 

STEREO MASTERS, RECORDS AND ALBUMS. Check our prices. 
Newest type high level cutting equipment featuring Neumann VMS 
70 Computer control lathe, Parametric Equalization. Dolby. DBX, 

and the new 5X74 Cutting System by Neumann. Special package 

prices on pure vinyl album and single record production. 1000 45 
RPM stereo singles $199.00 including mastering. 100 LP albums 

$325.00 including printed jackets. Write or call for brochure. A & 

R Record Manufacturing Corp., 902 N. Industrial Blvd., Dallas, 
Texas 75207. Toll Free 1-800-527-3260. 

TAPE RECORDER HEADS re -lapped $15.00 ea. Removed from 
machine or stack. One day service. E. Maher, 5 Evans Place, Orin - 

da, Calif. 94563 

DISCO SOUND SYSTEMS -installations, sales, service & rentals. 
Mobile DJ available. King Cobra Sound Co., 291 Kings Highway, 
Brooklyn, N.Y. 11223. Tel: 212-375-4062. 

NASHVILLE RECORD PRODUCTIONS WILL PRESS HIGH QUALITY 
PURE VINYL RECORDS FROM YOUR TAPES. SEND FOR SAMPLE 
RECORD AND PRICE LIST. ALSO FINEST DISC MASTERING. 469 
Chestnut St., NASHVILLE TENNESSEE 37203 
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THE WORLD'S MOST POWERFUL RECEIVER. 
250 WATTS PER CHANNEL (MINIMUM RMS AT 8 OHMS, 20-20,000 HZ) WITH NO MORE THAN 0.05% THD: 

Not everyone can afford the Marantz Model 
2500. In fact, you'll find that you have to spend 
a little more for any Marantz audio product. But 
when you do you'll possess the finest audio 
equipment in the world because you're buying 
better engineering and better quality. 

What makes the Marantz Model 2500 worth 
more are innovations like the Toroidal Power 
Transformer that has been especially designed 
to give you two independent power supply 
sections, allowing each channel to perform at 
maximum efficiency and remain unaffected 
by the power demands of the other channel. 
Plus, our tunnel "pin fin" heat sink is the 
most efficient cooling system ever used in a 
high fidelity receiver or amplifier. 

The Model 2500 includes virtually the most 
sophisticated amplifier section on the market 
today: a full complementary symmetry 
direct -coupled output. The result is the 
highest possible day -in, day -out operating 
reliability and lowest Total Harmonic Distortion: 
no more than 0.05%. 

The Model 2500 also includes the most im- 
pressive performance feature package ever 
engineered into one receiver. You get a built- 
in oscilloscope, for precise signal display. 

Plug-in optional Dolby* FM noise reduction 
circuitry for lowest noise possible with FM 
reception. And the most advanced noise filtering 
system ever developed. First, the 18 dB per 
octave Bessel -derived high filter-the most 
advanced in audio-reduces high frequency 
noise with a more natural, less colored sound. 
The 18 dB per octave 15 Hz sub -sonic 
Butterworth low filter assures that all your 
power is used to reproduce only actual program 
material, not wasted on unwanted noise or 
rumble. 2 LED peak power indicators let you 
know when transients drive the amplifier to full 
output. 5 -gang FM tuning capacitor, and 
dual -gate MOS FET FM front end ensure 
superior linearity and rejection of spurious sig- 
nals with an IHF usable sensitivity of 1.5 micro- 
volts and a 50 dB "quieting sensitivity" figure 
in stereo of 25 microvolts-the finest such 
specification ever obtained in a receiver-or 
even a separate tuner. 

For music lovers who will accept nothing less 
than the very finest... and are willing to spend a 

little more to get it... the Model 2500 is the 
most significant receiver ever developed. 

We sound better. 
*TM Dolby Labs, Inc. ©1977 Marantz Co., Inc., a subsidiary of Superscope, Inc., 20525 Nordhoff St., Chatsworth, CA 91311. 

Prices and models subject to change without notice. Cbnsult the Yellow Pages for your nearest Marantz dealer. 
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THAT NEW BLACK MAGIC. 

SD it's got an 
expensive new 
lock that separates 
it from every deck 
in its class. Nice. 
B i :s that reason 
enough to call it 
magic? 

No. 

B this is: gener- 
ally speaking, 
over a quarter 
century of TEAC 
engineering is 
wrapped up in 
the A-103. Specifi- 
cally speaking, 
the A-103 boasts 
an innovative 
design that re- 
places a maze 
of wzres and cir- 
cuit boards with 
a single circuit 
board. That's one 
reason. 

Af_: 
hl,>> 

IIIPFI 

When you press 
the Eject button, 
your cassette 
doesn't pop out at 
you like a de- 
ranged toaster. It's 
cushioned, and 
works slowly and 
smoothly for 
longer deck life. 
That's two 
reasons. 

Built-in Dolby* 
circuitry, High 
Density Permaflux 
head, frequency - 
generated servo - 
controlled DC 
motor, separate 
level controls, 
wide dynamic 
range, and 
switchable 

bias/equalization. 
Reasons three 
through eight. 

But how do we 
offer all these 
things (and more) 
in a deck that costs 
as little as the 
A-103? 

That's the real 
magic! 
*Dolby is a registered 
trademark of Dolby 
Laborabries, Inc. 
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SPECIFICATIONS 
(conservatively rated) 

Signal -to -Noise Ratio: 
50dB (without Dolby) 
55dB (with Dolby at 1kHz) 

Frequency Response: 
30-14, 000Hz (Cr02/FeCr) 
30-11,000Hz (Normal) 

Wow & Flutter: 0.10% 
(NAB Weighted) 

TEAC, 
First. Because they last. 

tttttimt... ,4 . 

TEAC CCrpo- tion of America 7733 Telegraph Road Montebello, California 90640 In Canada TEA is distributed by White Electronic Development Corporation (1966) Ltd. 
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