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unmatcned 
for purists who believe separate components are best 

The Scott 431 AM -FM stereo tuner is the performance -for -the -price leader among separate 
component tuners. It's an all new model, but it has a storied and reliable history in the 
Scott 312 FM -only tuner which was the industry leader from 1964 to 1970. 

For the 431, Scott engineers used a silver plated tuner with a cascode FE 1 front end. The 
result is IHF sensitivity of 1.7 µV which is great in itself but not particularly important, 
since hardly anybody listens to FM under IHF conditions. What is important is the steep- 
ness of the sensitivity curve, which drops sharply, reaching a signal to noise ratio of better 
than 60 dB at a signal level of around 10 µV. What this buys you is essentially noise -free 
reception, even in suburban or fringe areas, of practically any station with enough signal 
strength to budge the panel meter. 

Not only does the Scott circuitry achieve full limiting on weak signals (like 4 to 5µV), but it 
also has plenty of headroom to prevent overload distortion when you tune to an unusually 
strong station nearby. The 431 tuner uses two six -pole LC filters in its integrated circuit IF 

strip. These give better skirt selectivity than highly touted crystal types, and this 
means you won't be troubled by interference from alternate channels. 

The 431 is the only tuner we know of that gives you a multipath distortion meter to check 
your antenna position for best reception, and a 7511 antenna socket for professional or 
community antenna applications. Scott engineers have included a high quality AM tuner 
section for listeners who like to tune in an AM program occasionally. Other features 
include a front panel tape recorder output jack, function lights, and even a panel light dimmer. 

The Scott 431 AM -FM stereo tuner sells for $219.90 which is considerably less than the 
price of the FM -only tuner it replaces. We believe you'll find it an outstanding value, 
particularly after you've seen and heard all the others. 

The Scott 490 integrated stereo control amplifier is the 431's non -identical twin. It puts out 
70 watts of continuous (RMS) power with both channels driven into 812 over the frequency 
range 15 Hz to 20 kHz with less than 0.5% distortion. But where it really overpowers its 
competition is with single 412 speakers or parallel combinations of 812 speakers where it 
delivers a conservative 120 watts per channel with both channels driven. Speaker connec- 
tions for up to three stereo pairs are provided and any two pairs may be used simul- 
taneously without overloading the power supply or degrading performance. Active 
electronic protection circuitry plus fuses and circuit breaker protect both amplifier and 
speakers against faults. 

Individual left and right channel VU meters with range switching allow power output 
monitoring on both loud and quiet program material. Tape recorder, microphone, and 
headphone jacks are placed on the front panel for convenient access. A second tape 
recorder may be connected at the rear for multiple rmording or program production. 

The 490 integrated stereo control amplifier outpoints its competition and at $299.90 is 
another performance -for -the -price leader. 

Both the 431 tuner and 490 amplifier feature Scott's quick -change Modutron 
circuit boards, full two-year parts and labor warranty, and Scott's traditional 100% 

American design and manufacture. Before you buy separate components, see and hear 
the 431 and 490 "unmatched pair" at your Scott dealer's. 

C3where lllIlOVQÍOS a tradition 
I -I I I Sx ott, Inc., 111 Powdemúll Road, Maynard, Mass. 01754 
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First test reports on the Zero 100 
by the industry's leading reviewers 
Brief excerpts reprinted below. Let us send you the full reports. 

FE L Fa FIDELITY Sept. 1971 

Altogether, this new arm strikes us as an 
excellent piece of engineering; it prob- 
ably is the best arm yet offered as an 
integral part of an automatic player. 
Operation is simple, quiet, and reliable. 

All told, we feel that Garrard has come 
up with a real winner in the Zero 100. 
Even without the tangent -tracking feature 
of the arm, this would be an excellent 
machine at a competitive price. With the 
novel (and effective) arm, the Zero 100 
becomes a very desirable "superchanger" 
with, of course, manual options. 

1 

1 

1 

1 

1 

1 

1 

' 
1 

1 

Thu GRA;Y101'llONE 
August, 1971 

Reproduction quality was excellent with 
no detectable wow, flutter or rumble 
under stringent listening conditions. End 
of side distortion, which is always a pos- 
sibility with pivoted arms, was virtually 
absent, due no doubt to the tangential 
tracking arm. 

Fall, 1971 

One could go on cataloguing the virtues 
of the Zero 100 indefinitely. 

For 8 -page test reports booklet and a 12 -page 
brochure on the Zero 100 and the entire Garrard 
series mail to British Industries Company, 
Dept. B 12, Westbury, N.Y. 11590. 

Name 

Address 

City 

State Zip flew__ 

AUDIO July, .1971 

The Zero -100 performed just about as we 
expected after reading the specifications. 
Wow measured .08 per cent-that is in 
the band from 0.5 to 6 Hz. Flutter, in the 
band from 6 to 250 Hz, measured .03 per 
cent, both of which are excellent. Thus, 
the Garrard Zero 100 is certainly the 
finest in a long line of automatic turn- 
tables which have been around for over 
50 years. We think you will like it. 

August, 1971 

Our lab measurements essentially con- 
firmed the claims made by Garrard for 
the Zero 100. We used a special pro- 
tractor with an angular resolution of about 
0.5°, and the observed tracking error was 
always less than this detectable amount. 
The tracking force calibration was accu- 
rate, within 0.1 gram over its full range. D 
The Garrard Zero 100 operated smoothly 
and without any mechanical "bug 

A genuine step upward in automatic turntables 

The only automatic turntable with Zero Tracking Error 
Mfg. by Plessey Ltd. Dist. by British Industries Co. Check No. 3 on Reader Service Card 

Stereo Review July, 1971 

Indeed, everything worked smoothly, 
quietly, and just as it was meant to. If 
there were any "bugs" in the Zero 100, 
we didn't find them. D Garrard's Zero 
100, in basic performance, easily ranks 
with the finest automatic turntables on 
the market. Its novel arm - which really 
works as claimed - and its other unique 
design features suggest that a great deal 
of development time, plus sheer imagina- 
tion, went into its creation. In our view, 
the results were well worth the effort. 

Sept. 16, 1971 

This unit has every imaginable gadget 
and gewgaw one might possibly desire, 
and it works. And considering how much 
it does, and how well it does it, at 190 
bucks it doesn't even seem expensive. 
The changer has so much in it that an 
analysis of its innards is almost a case 
study in record player design. 

$18950 
less base and cartridge 
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co009 Audioclinic 

March 

Special Loudspeaker Issue 
Buyers Guide 
Loudspeaker Evaluation- 

by Ralph West 
Loudspeaker Q's and A's 
Amplifier Testing- 

by Andrew R. Collins 

Equipment Reviews 
will include: 
Wharfedale W -70E loudspeaker 
(held over from this issue) 
TEAC 201 amplifier 

Plus 
Record and tape reviews and all 
the regular features 

Late Flash! 
Dolby Labs has announced 
that Sony Corp. has become 
a B -type licensee. No prod- 
ucts had been announced by 
press time. 

About the Cover: Shown are the 
150 watt Sony 1130, the 200 
watt Crown DC -150 with the 
IC -150 preamp, the 250 watt 
Marantz, and the Phase Linear, 
which puts out 700 watts. Want 
more power? Well, how about the 
new Crown DC -4000? 

Joseph Giovanelli 

Equipment Fed in Parallel 
Q. Is it possible to connect tuner and 

tape deck outputs in parallel, and then to 
the input of a power amplifier? 

Is it possible to connect the input of a 
tape deck and amplifier in parallel, and 
then to the output of a tuner?-Joel Mas- 
ser, Highland Park, Ill. 

A. You should not connect a tuner and 
a tape deck in parallel, and then feed 
the input of a power amplifier or pre- 
amplifier. By so doing you stand a 
chance of losing both output and low 
frequency response. 

Keep in mind the fact that, in addition 
to each piece of equipment feeding 
into the power amplifier, each one 
attempts to feed the other. It is well for 
a tape deck or tuner to "see" a high 
impedance. Because the tuner "sees" 
the low impedance of the tape deck's 
output, and because the tape deck 
"sees" the low impedance of the tuner's 
output, these devices do not look into 
the high impedance they require. 

With the arrangement you are 
proposing you stand to lose at least 6 db 
of output, and perhaps more. You may 
find that the tuner works fine but that 
the tape machine does not perform well, 
or vice versa. Further, if the size of 
the coupling capacitors in the output 
circuits of the tuner and tape deck are 
comparatively low values, bass response 
will be lost because of the excessive 
loading applied to them. (This comes 
about because of the reactance of the 
capacitors' being higher than the 
impedance into which they look.) 

Most of the time there would not be 
a need to connect a tuner and tape deck 
to an amplifier; they would not be 
used simultaneously. Therefore, a 
simple switching system should be 
used. If more flexibility is required, 
a simple jack field can be wired so 
that all devices can be connected to- 
gether as is done in telephone switch- 
boards. 

On the other hand, if you want your 
tuner to feed into both your power 
amplifier's input and your tape re- 
corder's input in parallel, this is fine. 
The impedance of both the tape 
machine's input and that of the ampli- 
fier is high enough so that no loading 
of the tuner's output will result. This 
still holds true even though the tuner's 
output looks into the combined im- 
pedance of both the amplifier and the 
tape deck's input circuits. If each of 
these input circuits is 200 K ohms, then 

the combined impedance of the two units 
will only be 100 K ohms, high enough 
not to cause excessive loading of the 
tuner. If you really wish to be safe, 
check the manual for your tuner and 
note the minimum impedance it should 
look into. Then check the impedance of 
both your tape machine and amplifier. 
If their combined value is higher than 
that of the tuner's recommended mini- 
mum, you can make the connections 
as desired. 

Of course, if your amplifier has tape 
monitoring provisions, this is the best 
way of setting up your equipment. It, 
permits greater flexibility without 
the need for changing connections. 

Skating and Tracking Forces 
Q. I read somewhere that as stylus 

force increases, the less the need for 
antiskating correction. Then, why do 
manufacturers of arms and players in- 
crease the corrective force as tracking 
force increases, instead of decreasing 
it?-Elliott Dennis, Brooklyn, N.Y. 

A. If you have a tonearm which ex- 
hibits lots of skating force and if this 
arm tracks lightly, it is possible that 
the skating force will cause skipped 
grooves at times of high groove modu- 
lation. Actually, it is the combination 
of skating force, light tracking force, 
and the vertical component of the 
groove modulation which causes 
groove jumping. When more tracking 
force is added, skipping does not 
occur; the additional tracking force 
has overcome the tendency of the 
vertical groove motion to throw the 
stylus out of the groove. This does 
not mean, however, that the tendency 
to skate has been suppressed. It sim- 
ply means that its effects have been 
overcome at least in terms of skipped 
grooves. In reality, the amount of 
skating force has actually increased. 

One of the factors which produces 
skating force is the friction between 
the stylus and the groove walls. As 
tracking force increases, friction also 
increases, thereby producing an in- 
crease in skating force. 

If you have a problem or question on 

audio, write to Mr. Joseph Giovanelli at 

AUDIO, 134 North Thirteenth Street, 
Philadelphia, Pa. 19107. All letters are 

answered. Please enclose a stamped self- 

addressed envelope. 
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This is the tape deck your components 
have been saving themselves for. 

Right off the top, our RS-736US 
give` Moir components an 
incredible head Mart. Because 
its three heads are made of Hot 
Pressed ; errite. And Ferrite 
( pioneered by Panasonic; improves 
frequency response a far_tastic 
25% All by itself! 

[t a_so lets 1_s create the 
worlls narrowest, most precise 
tape -head gap. Which is exactly 
what makes the high fidelity so 
high And it stays high. Because 
Ferrte Leads lire more *an ten 
times lodger than non Ferrite ones. 

As you migit expect_ our 
RS-736LtS has atop speed of 15 i.p.s. 
Whiff is nothing less than broad- 
cast duality. ( For flexibility, it also 
has two other speeds: 334 and 717:-..` 

PANASONIC. 

And the controls are designed 
to keep everything well under 
contro_. Yoi 1l find a. separate 
switch for tape and speed equal- 
ization Two large VU meters to 
let you supervise separate sources 
(live and electron_c) . Slice controls. 
And a ncn:tor switch ( for each 
charnel) to let you compare 
what's :aside with what's Dutside. 

Tc let you know where you're 
at, there's a cue lever. Ar_d 
for momentary stcps, a pause 
control A Noise -Free Device 
takes care of unnatural tase hiss. 
There's even an automatic 
adjustment for the tape tension. 
One sweetlever to control fast 
forwa>M3, rewind, stop, play 
and pause. And tinted dust cover. 

Just like the decks you and in 
recording studios, the 11S -72-61:S 
lets you record sound an sound. 
Or sound with sound. Or mix rr_r-sic 
in. up and out. And add ec_ e. 
And there's more. 

200 kHz AC -bias. A signal-to- 
noise ratio that's better than 
5.= dB. And a frequency rei onse 
ecrve of 20 Hz to 30,0d011-: 
at 15 i.p.s. We even include a chart 
that gives you the personal 
frequency response of eacr 
particular unit. So you 11 k -ow just 
what your components are get=iig. 

Listen to the RS -73613S. Ard 
'near why this tape deck is hie ore 
you, your customers (and -your 
components ) have been waiting for. 
Breathlessly. 

just slightly ahead of oar time 
200 f'<RK AVf NUE, NEW YORK, V Y. 10017 
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Beware of 
Stylus 

Carnivorous, 
theVinyl 
Cannibal. 

Stylus Carnivorous can grow 
under your phonograph cartridge, 
when you haven't been careful to 
check the condition of your car- 
tridge and stylus from time to time. 
He thrives on neglect. The result: 
your records could suffer. 

You can avoid Stylus Carnivorous 
by taking your cartridge to your high 
fidelity dealer for a check-up about 
every six months. Our Pickering 
dealers will be happy to do this for 
you-free. 

If your cartridge is a Pickering 
(and it just might be, since more 
Pickering cartridges are installed on 

record players than any other car- 
tridge) and if you need a new stylus, 
you can get the precise Pickering 
replacement. Ask for the one that 
matches the stylus originally engi- 
neered for your equipment. 

So if your stereo has been sound- 
ing strange, maybe it's not your 
stereo. Maybe it's old Stylus Carni- 
vorous. For free brochure, "Ques- 
tions and Answers About Cartridges 
and Styli" write Pickering & Co., 
Inc., Plainview, N.Y. 11803. 

® PICKERING 
"for those who can Iheerl the difference" 

All Pickering cartridges are designed for use 

with all 2 and 4 -channel matrix derived com- 
patible systems. 

Tape Guide Herman Burstein 

Compatability 
Q. I own a Heath AJ-33A stereo tuner 

and AA -22 stereo amplifier. I am con- 
sidering purchasing a TEAC A -4010S 
tape deck and two Pioneer CS -88 
speakers. Will these new components be 
compatible with my present system?- 
Thomas P. Ross, APO San Francisco, 
Calif. 

A. I see no reason why your proposed 
purchases should not tie in properly 
with your present equipment. In the 
case of speakers, let me add that choice 
depends not only on quality and rep- 
utation of the speakers but also very 
much on the individual hearing char- 
acteristics and preferences of the 
listener. In other words, I am saying 
that you should never buy speakers 
without listening to them first. (Proba- 
bly this advice applies to other compo- 
nents as well, but perhaps not as 
strongly.) 

Potpourri 
Q. 1 would appreciate it if you could 

answer some questions that have been 
bothering me for some time. (1) Is there 
any advantage to recording at 15 ips 
rather than 7A or 33/ ips? Any disad- 
vantages? (2) Is there any disadvantage 
to recording music at 17/8 ips? (3) When 
tape becomes old, will crosstalk or dis- 
tortion occur? Will the tape become 
brittle, crack, and tear easily? (4) Is there 
any difference in recording from one 
machine to another by use of a DIN jack 
rather than lines from the line output or 
speaker socket to the line input? Are 
DIN jack sockets standard on all 
machines? (5) How does a tape manu- 
facturer rate the amount of feet of tape on 
a reel? For example, on a box marked 
3600 feet, the end tab of the tape lists 
2900.4 feet, and there isn't even this 
amount on the reel. (6) Will a long line 
from an amplifier or turntable to a tape 
recorder decrease the quality of the re- 
cording compared with a short line? 
What about a long line from the ampli- 

fier to the speakers? (7) When playing 
my 4 -track tape recorder I hear a type of 
noise in the speakers that sounds similar 
to surface noise on some records. What 
could be the cause of this, and how can it 
be corrected? Could the recorder be re- 
cording the noise of the motor on the tape? 
-Robert Nelson, Pasadena, Calif. 

A. (1) At high tape speeds one gets 
better frequency response, lower noise, 
less distortion, and less wow and flutter 
than at low speeds. (2) The answer to 

question one also applies to question 
two. (3) I don't believe that crosstalk 
and distortion are a function of tape 
age. Some tapes, particularly acetate, 
will deteriorate physically. (4) I- can't 
see that the type of jacks employed will 
affect recording quality. Usually the 
quality of the signal obtained prior 
to the speakers is better than the signal 
at the speaker leads. DIN jacks are not 
standard on U.S. machines. (5) A 71/2 -in. 
reel holds 1200 feet of conventional 
tape, 1800 feet of 1 -mil tape, and 2400 
feet of 1/ -mil tape. I suspect an error 
in the marking on your box, and per- 
haps on the tape tab. (6) A long line 
from the signal source to the tape re- 
corder input can result in treble loss, 
unless the source is of low impedance 
(about 1,000 ohms or less). A long line 
from a power amplifier to the speakers 
may result in a slight loss of power. If 
you are using #16 or heavier wire, the 
loss and its consequences (some increase 
in distortion because the amplifier has 
to work harder to make up the loss) are 
apt to be insignificant unless you 
appreciably exceed 100 feet. (7) You 
may be hearing noise produced by the 
electronics of your tape recorder-so- 
called modulation noise which occurs 
only in the presence of an audio signal, 
owing to physical and magnetic 
irregularities in the tape. Or the noise 
may be reproduced noise from records 
which you have copied. 

Meter Pegging 
Q. Does it hurt to peg the VU meter 

once or twice (for example by accident- 
ally turning up the volume)?-Laird 
Brown, Dayton, Ohio. 

A. VU meters are built to stand con- 
siderable overload, assuming they are 
true VU meters rather than some other 
kind of meter supplied with a VU scale. 
A true VU meter can continuously with- 
stand a voltage five times as great as 
that required to drive it to 0 VU; and 
it can withstand for ' second a voltage 
10 times as great as that required to 
drive it to 0 VU. 

If you have ,a problem or question on tape 
recording, write to Mr. Herman Burstein at 

AUDIO, 134 North Thirteenth Street, 
Philadelphia, Pa. 19107. All letters are 

answered. Please enclose a stamped, self- 

addressed envelope. 
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TEAC SL Series Tape Decks: 
the penultimates 
Naturally, we'd like to believe that we are 
producing the ultimate and eternal in modern 
tape equipment. That would be fine if we were 
ready for retirement to the Smithsonian Museum. 
But we're not. So we make penultimate machines 
like the 7030 SL. Machines that are always 
within an ace of being the ultimate. That leaves 
us some leeway to go even beyond what is 
ultimate for the moment. 
To give our SL series decks the professional 
edge they need to make flawless recordings, we 
have left nothing to chance. You get precision 
electronics with selected low -noise silicon 
transistors. And bias -current switching. And 
large VU meters. And built-in mic/line mixing. 
And of course, 3-motor/solenoid operation. 
As for immortality, we'd rather give the original 
retail purchaser of our penultimate machines a 
warranty on the critical high -density ferrite 
heads-good for his entire happy lifetime. Which 
is what we've done on the 7030 SL, as well as 
the 6010 SL and the 7010 SL. 
The 7030 SL does for the audiophile what studio 
console equipment does for the recording 
engineer. It features 101/2 -inch NAB reels and 
professional speeds of 71/2 ips and 15 ips. 
You can use it as a single -direction two -track 
recording, and two- or four -track playback deck. 
It also gives you high-speed pushbutton 
cueing, autostop, and rewind. In other words, 
the 7030 SL is the deck that can produce the 
finest original master tapes, as well as yeoman 
recording at the highest professional level. 
Then there's the home, professional, 
or background music four -track, 
two -channel 6010 SL with auto -reverse. 
It accepts 7 -inch reels, and operates 
at speeds of 71/2 ips and 33/4 ips. 

And the home or professional 7010 SL with 
extended playback: it's a four -track, two -channel 
deck with autoreverse. Lüke the 7030, it accom- 
modates 101/2 -inch NAB reels, but at speeds of 
71/2 ips and 33/4 ips. 
All SL decks mate beautifully with TEAC's new 
100 -Series components and AN -180 Noise 
Reduction Unit for total TEAC systems of 
unexcelled quality. 
The AN -180 not only brings the SL series decks 
up to 10 dB improvement in signal-to-noise 
ratio at 10K Hz, but functions as a simultaneous 
record/playback control center with every 
convenience for mic/line level contrai and mixing. 
It features two large professional VU meters and 
incorporates complete calibration controls, 
individual output controls, and source/tape 
monitoring. 
Ultimately, isn't it better to have TEAC 
penultimates now? 

TE AC- TEAC Corporation of America, 7733 Telegraph Road, Montebello, California 90640 
1EAC. Cc»porat,on, 1-8-1 Nishi-shinjuku, Shinjuku-ku, Tokyo, Japan TEAC EUROPE N.V., Kabelweg 45-47, Amsterdam-W.2, Holland 
In Canada: White Electronic Development Corp., Ltd., Toronto 
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What's New in Audio 

Digitime ES -10 clock 

This electronic digital clock has no mov- 
ing parts and is said to be accurate 
within one minute per year. The walnut- 
cabineted display shows hours, minutes, 
and seconds in numerals which can be 
read up to 40 feet away. Price: $150.00. 

Check No. 1 on Reader Service Card 

Telex 48-H cartridge player 

This stereo tape cartridge changer has 
a built-in 30 -watt amplifier and switches 
and selects 12 8 -track cartridges in four 

.automatic operation modes and skips 
empty spaces. Solid-state circuitry 
features preamp output and tuner input. 
Matching speakers are optional and 
spare magazines are available. Price: 
less amp, $249.00; with amp, $299.00. 

Check No. 4 on Reader Service Card 

Superex EA -500 headset amp 

This solid state stereo headphone 
amplifier can be used as the heart of a 
second system or as a headphone ampli- 
fier applicable for four -channel use. 
Features include front and back panel 
controls and auxiliary speaker output 
terminals. Price: $79.95. 

Check No. 8 on Reader Service Card 

Kenwood KT -7001 AM/FM 
stereo tuner 
This top -of -the -line unit features, a 
frequency linear -type 4 -ganged variable 
capacitor and 3 FETs FM front-end 
together with crytal filters and 4 ICs 
in the FM i.f. stage. The FM audio 
muting control has two steps -10µS and 
50 µS. The FM signal meter can be 
used as a multipath detector and as an 
aid in positioning the antenna. The AM 
section uses an FET and a ceramic 
filter. Specifications are: FM sensitivity 
(IHF), 1.5 µV; FM frequency response, 
20-15k Hz +0, -1.5 dB; FM HD, less 
than 0.25% mono, less than 0.5% stereo, 
and S/N, better than 75 dB at 30 µV 
input, better than 60 dB at 5µV input. 
Price: $279.95. 

Check No. 5 on Reader Service Card 

Old Colony record index 
This recordings index kit consists of 
an adjustable rubber stamp, 2501x1',4 -in. 
pressure sensitive labels, and 250 print- 
ed composer names with dates of birth 
and death. Complete instructions are 
included with the kit. Price: $8.95 
postpaid. 

Check No. 10 on Reader Service Card 

Sherwood FM station directory lists 
all FM stations in the U.S., its posses- 
sions and in Canada first alphabetically 
by city and state (or province) and then 
by assigned frequency. Price: $1.95, 
from Sherwood Electronic, 4300A No. 
California, Chicago, Ill. 60618. 

Olson M-329 microphone 

This cardioid dynamic microphone 
features a slim line design with ON-OFF 

switch, removable stand adapter, and 
a 20 -ft. cable with standard'/4-in. phone 
plug attached. Impedance is 50K ohms. 
Price: $17.95. 

Check No. 14 on Reader Service Card 

Caddco phone -line equalizer 
The Phone-Tatch II electronically 
equalizes the telephone signal to pro- 
duce a response comparable to radio 
broadcast quality on the receiving end. 
It can be used with any standard tele- 
phone to send voice and recordings with 
a flat response. Typical use is by record 
companies wishing to play new releases 
for radio stations. Price: $129.00. 

Check No. 16 on Reader Service Card 
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Approved for 4channel 
Empire's top of the line cartridges now feature new high 
performance parameters designed for 4 -channel capa- 
bility. With even greater frequency response and compli- 
ance than ever before, these cartridges will track at forces 
so low they barely touch your records. 

999VE/X Professional-Recommenced track- 
ing force 1/4 to 11/4 grams. List price $79.95. 

1000ZE/X Measurement Standard-Tracks as 
low as .1 gram in laboratory playback arms. 
List price $99.95. 

+5 
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Each 1000ZE %X and 999VE/X cartridge is individ- 
ually adjusted to have a flat frequency response 
within 1 dB from 20-20,000 Hz. Stereo separation 
is better than 35 dB at 1 Hz and remains 25 dB or 
better all the way out to 20,000 Hz. Overall fre- 
quency response is a phenomenal 4-40,000 Hz. 
There are no electrical or mechanical peaks and 
total 1M distortion at the standard 3.54 cm sec 
groove velocity does not exceed .05% at any fre- 
quency within the full spectrum. Uses a .2 x .7 hand 
polished miniature diamond for exceptionally low 
mass. 

Empire cartridges are enthusiastically ac- 
claimed by the experts; for example: 

Stereo Review Magazine who tested 13 dif- 
ferent cartridges rated the 999VE tops in lightweight 
tracking ability. 

Hi Fi Sound Magazine called the 999VE "a real 

100000 

hi-fi masterpiece ... a remarkable cartridge un- 
likely to wear out discs any more rapidly than a 

feather held lightly against the spinning groove." 
High Fidelity Magazine said of the 1000ZE "the 

sound is superb. The performance data among the 
very best." 

Records and Recording Magazine stated em- 
phatically that the 999VE stereo cartridge is "a de- 
sign that encourages a hi fi purist to clap his hands 
with joy." 

FM Guide wrote "...using the 100OZE. It works 
beautifully ... giving great results." 

Audio Magazine observing a remarkable 35 dB 
stereo spread between left and right channels in the 
999VE said "Outstanding square waves. Tops in 
separation." 

Popular Science Magazine picked the 999VE 
hands down as the cartridge for "the stereo system 
I wish I owned" designed by Electronic Editor 
Ronald M. Benrey. 

X designates newest improved version. 
For further details write: Empire Scientific Corp., 
1055 Stewart Avenue, Garden City, N. Y. 11530. 

(!PieJ Mfd. U.S.A. 

World Famous Famous Long Playing Cartridges 
Check No. 9 on Reader Service Card 
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Behind The Scenes Bert Whyte 

0 UR FRIEND Joe Audiophile is in 
seventh heaven. His old Aunt 
Nelly remembered him in her 

will, and with the proceeds he has 
purchased his "ultimate" hi-fi system. 
Nothing cheap about Joe ... he has the 
best of everything ... super megawatt 
amplifiers, pre -amps with a plethora of 
controls which can be corrective or 
creative, digital readout tuner, big pro- 
fessional four -channel tape deck (nat- 
urally Joe's system is quadraphonic) 
and last but not least, those ultra wide 
range speakers with low frequency re- 
sponse down in the sub -basement .. . 

the kind that can handle low C organ 
pedal notes with ease. To gild the lily, 
Joe not only has B -type Dolby units, but 
professional A -type Dolby equipment. 
Main reason for this is that Joe has 
managed to wangle some 15 ips copies 
of some classical masters. In breathless 
anticipation, Joe has checked out his 
system to the last quarter -dB, threaded 
the 15 ips tape on his deck, and has 
prepared his ears for the state-of-the- 
art sonorities of his super system. 

The first faint susurations of Ravel's 
"Daphnis and Chloe" are heard from 
the speakers ... molto pianissimo .. . 

and Joe is in a transport of delight, for 
those lovely opening passages are un- 
sullied by tape hiss. The music expands 
and develops, the strings as smooth as 
silk, the woodwinds mellifluous, the 
brass bright and articulate, Joe is really 
flipping now. Such incredible realism! 
Just listen to that flute and WHUMP! 
RUMBLE! Rumble, rumble. What the 
hell is that! Joe jumps up and stops the 
tape, rewinds the tape a bit and hits the 
play button. In a moment, the same ex- 
traneous low frequency noises assault 
Joe's ears. What has happened? Poor 
Joe is the victim of the monitoring 
techniques practiced by many record 
companies, in their studios and on 
location. Now if our disillusioned 
friend Joe had obtained the disc re- 
cording of the tape he was playing, he 
would have found those particular low 
frequency noises he heard on the tape 
would not be audible on the disc. How 
come? Quite simple, really. When the 
disc was cut the frequency response 
below 60 Hz was rolled off quite rapidly. 
Surely not, you say? Well friends, if I 

had a dime for every disc cut like this 
I would be sipping Dom Perignon on 
my yacht! What will really raise your 

eyebrows is that the engineers on this 
recording didn't really hear the low 
frequency noises on their monitor 
speakers and introduced the bass roll - 
off as a precaution and a matter of 
expediency. (With less bass response a 
longer -playing and louder disc can be 
cut) I hasten to add that there are many 
fine discs with response to 30 Hz, as 
evidenced by the excellent reproduc- 
tion of bass drums and organ pedals. 
The use of bass roll -off (and, for that 
11 KHz) is a matter of record company 
policy or the idiosyncrasies of chief 
engineers. In any case, this sonic emas- 
culation is an all too common practice. 

What are these low frequency noises 
that upset Joe? They can be caused by 
quite a variety of sources. Many halls 
in which classical recordings are made 
are afflicted with what is known as 
"room or hall rumble." These noises 
ranging from 60 Hz down to the sub- 
sonic level, are fairly low in amplitude, 
but can readily be picked up by the 
wide range condenser microphones 
generally in use in classical recording. 
You can walk into an empty hall with 
the recording mikes in place and usually 
not hear anything. But activate the 
mikes and listen through headphones 
and you often hear all manner of 
thumps and rumbles. The noises can be 
caused by a peculiarity in the construc- 
tion of the hall and its proximity to 
street traffic and subways. Years ago, 
when we recorded in Carnegie Hall, we 
did not start to record before midnight, 
and the New York subway people fur- 
nished us with a schedule of the trains, 
which at that time of night ran about 
every 27 minutes. Thus, with the sub- 
way literally underneath us, our record- 
ing was done in 27 minute segments! 
In many recordings of the Boston Sym- 
phony that RCA made in Symphony 
Hall, in certain quiet passages you can 
hear the sound of a bus rumbling up 
through its gears, as it pulls away from 
the hall. Naturally, the sound of the 
bus must coincide with a pianissimo 
section for it to be heard. A good ex- 
ample of this is in the first few minutes 
of the low level passages of the Erich 
Leinsdorf recording of Stravinsky's 
Firebird Suite. Contrary to the ideas 
held by many record buyers, RCA does 
not roll -off bass in its disc recordings, 
keeping response fairly flat to 30 Hz. 

Hence, no trouble in hearing the bus in 
those certain passages. 

It is a fact that the monitor speakers, 
mostly of the so-called "theatre -type," 
used by many record companies and 
countless recording studios, have almost 
no bass response below 50 Hz. The 
engineers who use this type of speaker 
just can't hear the low frequency "gar- 
bage" being recorded on their tapes. 
Why then do they use such speakers? 
For one thing, they are usually very 
rugged and reliable. And they can tol- 
erate the high levels at which most 
monitoring is done these days. Of 
course, the over-riding consideration 
is that the disc is going to be rolled - 
off anyway, so who cares? Alas, poor 
Joe cares ... naturally the 15 ips copy 
of the master didn't suffer the bass 
roll -off, so he was subjected to all the 
low frequency problems. 

Most audiophile speakers have a 
better low frequency response than the 
above described monitors, and a fair 
percentage can do a good job of repro- 
ducing bass to a bit below 30 Hz. These 
speakers are equally available to re- 
cording companies as they are to au- 
diophiles, and indeed, some of the 
more enlightened companies do use 
them for monitoring. I should modify 
that a bit by stating that this monitor- 
ing is usually for classical recordings 
in concert halls. When I recorded the 
London Symphony Orchestra and the 
London Philharmonic in Walthamstow, 
my favorite hall in England, I used 
huge wide range speakers with ex- 
tended low frequency response fur- 
nished to me by the famous Gilbert 
Briggs of Wharfedale. The recording 
room (nominally the conductor's "Green 
Room"), physically separate from the 
hall, was draped with rolls of Fiber- 
glas and burlap, to make the room 
quite "dead," as we were interested in 
the acoustics of the hall and not that of 
the hall plus the recording room. These 
speakers, driven by special commercial 
versions of 60 watt McIntosh amplifiers, 
gave us an excellent indication of low 
frequency as well as overall response. 

The question naturally arises: If you 
are using monitor speakers with good 
low frequency response, which allows 
you to hear such things as hall rumble, 
what can you do about these unwanted 
sounds? The obvious answer is that if 
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Dick Sugar's been playing 
his Miracord 1OH's 18 hours 

a week for7years. 

We built our new 660H for people like him 
Dick "Ricardo" Sugar broad- 

casts Latin music over New 
York's WHBI-FM, six days a 

week, three hours a day, from 
his own private studio. For the 
past seven years -6500 hours of 
broadcasting-his studio turn- 
tables have been Miracord 10H's. 

We built the new ELAC/ Mira - 
cord 660H for people like Dick 
Sugar; people who want or need 
the highest quality in a turntable, 
and who want that quality to 
enduré. So the new 660H has 
everything Dick Sugar bought 
his old 10H's for-plus all the im- 
provements we've made since 
we built the 10H. 

A broadcaster like Dick wouldn't settle for anything 
but the long-term speed accuracy of the 660H's hyster- 
esis synchronous motor. Or for an arm that couldn't 
track down to a fraction of a gram with the finest car- 
tridges, or an arm without an ultra -simple overhang 
adjustment to keep distortion nearly imperceptible. 

Dick Sugar might not need the convenience of our 

pushbutton -controlled automa- 
tion (the world's most flexible)- 
he gets more practice playing 
records manually each year than 
most people get in their lifetimes. 
But he'd appreciate the 660H's 
cueing lift; with it, he could float 
the arm right off a record without 
taking his eyes off his clock and 
VU meter. 

What impresses him most 
about Miracord though, is relia- 
bility: "In the seven years I've 
had mine, I've had to replace 
styli, idler wheels and a few 
minor parts. But I've never had 
to send them to the shop. And 

my next turntables will certainly be Miracords-just 
like the ones before these were." 

The ELAC/Miracord 660H. $139.50, less base and car- 
tridge. Another quality product from Benjamin. ELAC 
Division/Benjamin Electronic Sound Corp., Farming- 
dale, N.Y. 11735/a division of 
Instrument Systems Corp. 
Also available in Canada. 

BENjAMIN 
ELAC/MIFiAC0/2C 
Prices subject to change without notice. 

Check No. 11 on Reader Service Card 
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Bringing up 
the rear. 

The 
ADC 404A. 
If you've hesitated about 
making the switch to four 
channel because of the 
complications posed by 
rear speaker placement, 
relax. 

We've got the answer. 
It's our ADC 404A. 

The choice of leading 
testing organizations for 
two channel systems, 
this unobtrusive, high 
quality, low cost speaker 
is also the perfect solu- 
tion to the biggest hang 
up in four channel sound 
reproduction. 

The ultra - 
compact 
ADC 404A 
(117/8" x 73/4" 
x 81/4") pro- 
vides the clean, 
uncolored, 
well balanced 
sound nor- 
mally associ- 

ated with far larger and 
more costly systems. 

Best of all, its small 
size and light weight 
enormously simplify 
placement problems. 
Just place a pair on a 
back wall and almost 
before you can say four 
channel, you're hearing 
it. 

And once you've heard 
the 404A, we think you'll 
agree that with ADC 
bringing up the rear, 
you're way ahead. 

Manufacturers suggested retail price $50. 

CI) Pickett District Road, 
New Milford, Conn. 06776 

possible, you change the recording 
venue, to a location where the speakers 
do not reveal room rumble or other 
anomalies. Since this is not always 
practical, such things as sub -sonic fil- 
tering are a help (mainly to eliminate 
their audible harmonics) or narrow - 
band notch filtering, especially if the 
low frequencies have a pronounced 
peak. With audiophile speakers im- 
proving constantly in their low fre- 
quency response, it would behoove the 
engineers of many companies to use 
monitor speakers responsive to the 
entire frequency spectrum. Taking the 
expedient way out, rolling off the low 
frequencies,' does not endear a record 
company to its quality -conscious cus- 
tomers. I can readily sympathize with 
our friend Joe, since I have many 15 

ips copies of masters in my possesion, 
not a few of which are diminished by 

unwanted low frequency junk. I expect 
as usual, I'll get the cry that I am talk- 
ing about a minority situation, and the 
mass public doesn't care, does not have 
the discrimination, and does not have 
the equipment, so why bother about 
this problem. Just remember, it has 
been the cranky audiophile over the 
years who has resulted in the present 
high quality of music reproduction. 
Let's not just look the other way, when 
this is something so easy to correct. 

In reporting on the AES convention 
a few issues ago, and in mentioning the 
unique Neve console/Ampex recorder 
exhibit, I inadvertently left out the fact 
that the special recording made by 
John Woram of Vanguard, was a session 
using all Shure microphones, and paid 
for by Shure. My apologies for this 
omission. /E 

Íll fatYtlOrllllil 

Haskel A. Blair was a leader in the 
field of electronics for 48 years. After 
his graduation from the RCA Institute 
in 1923, he formed Blair Radio Labora- 
tories, developing and manufacturing 
the first commercial resistance -coupled 
radio receiver, which was distributed 
nationally under the name Blair Radio. 

Later Blair withdrew from set manu- 
facture and assisted Sidney Young 
White of Loftin -White in pioneering 
the first direct -coupled amplifier. 
Shortly thereafter, he again went into 
his own business under the name of 
Blair Service Laboratories. Mr. Blair 
then proceeded to further develop and 
manufacture private label amplifier 
lines for Lafayette Radio, Federated 
Purchaser, and other famous mail order 
houses of that day. 

In 1932, Blair teamed with David 
Bogen to design a new line of ampli- 
fiers. These were first marketed under 
the "Supreme Fidelity" label and later 
under David Bogen's name. 

As the company grew, Blair found it 
increasingly difficult to handle both 
sales and engineering responsibilities, 
and finally decided to devote himself 
entirely to sales and administration. 
In 1945, he left Bogen to organize the 
Blair -Steinberg Company, which soon 
became one of the East's largest manu- 
facturer's representative operations. 

In 1959, Blair left his own company 
to assume the presidency of University 
Sound, where he guided the company's 

growth for 10 years. Due to poor health, 
he retired in December 1969. Since his 
retirement, Mr. Blair had been in an 
advisory capacity with University Sound. 

Haskel A. Blair 
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The new ADC-XLM 

Superb performance. 
Lowest mass. 
Unbeatable price. 
And it's guaranteed for 10 years. 

If you're like most audiophiles, 
you've probably spent a great 
deal of time, effort and money 
looking for the "perfect" 
cartridge. 

We know what you've been 
through. After all, we've been 
through it ourselves. 

That's why we're especially 
enthusiastic about our newest 
cartridge, the ADC-XLM. It does 
everything a well designed 
cartridge should do. It may not 
be perfect, but we don't know of 
any that are better, and few that 
even come close. 

Now, we'd like to tell you why. 

The lighter, the better. 
To begin with, it is generally 

agreed that the first 
consideration in choosing a 
cartridge should be low mass. 
And as you may have guessed by 
now, the LM in our model 
designation stands for low mass. 

Not only is the overall weight 
of the ADC-XLM extremely 
low, but the mass of the all- 
important moving system (the 
stylus assembly) is lower than 
that of any other cartridge. 

Translated into performance, 
this means effortless tracking at 
lighter pressures with 
less distortion. 

In fact, used in a well 
designed, low mass tone arm, 
the XLM will track better at 0.4 
gram than most cartridges at 
one gram or more. 

A new solution for an 
old problem. 

One of the thorniest problems 
confronting a cartridge designer 
is how to get rid of the high 
frequency resonances common 
to all cartridge systems. 

Over the years, various 
remedies have been tried with 
only moderate success. Often the 
cure was worse than the disease. 

Now thanks to a little bit of 
original thinking, ADC has come 
up with a very effective solution 
to the problem. We use the 
electromagnetic forces generated 
within the cartridge itself to 
damp out these troublesome 
resonances. We call this self- 
correcting process, "Controlled 
Electrodynamic Damping;' or 
C.E.D. for short. 

And if it seems a little 
complicated, just think of C.E.D. 
as a more effective way of 
achieving lower distortion and 
superior tracking, as well as 
extending frequency response. 

Naturally, there's much more 
to the new ADC-XLM, like our 
unique induced magnet system, 
but let's save that for later. 

Guaranteed reliability plus. 
At ADC we've always felt that 

reliability was just as important 
as any technical specification. 
That's why we now guarantee 
every ADC-XLM, exclusive of 
stylus, for a full ten years. 

But this unprecedented 

guarantees involves something 
more than just an assurance of 
quality. It is also an expression 
of our conviction that the 
performance of this cartridge is 
so outstanding that it is not likely 
to be surpassed within the 
foreseeable future. 

And something more. 
In addition to the superb 

ADC-XLM, there is also a new 
low mass ADC-VLM, which is 
recommended for use in record 
players requiring tracking 
pressures of more than one gram. 
The cartridge body is identical 
for both units, and so is the 
guarantee. Only the stylus 
assemblies are different. Thus 
you can start out modestly and 
move up to the finest and still 
protect your investment. 

And that brings us to the 
important question of price, 
which we are happy to say is 
significantly lower than what 
you might reasonably expect to 
pay for the finest. The suggested 
list price for the incomparable 
ADC-XLM is $50 and the 
runner-up ADC-VLM is 
only 540. 

But no matter which low mass 
ADC you choose, you can be 
certain that they share the same 
outstanding characteristics... 
superb tracking, very low 
distortion and exceptionally 
smooth and extended 
frequency response. 

*We guarantee (to the original purchaser) this ADC cartridge, exclusive of stylus assembly, to be free of manufacturing defects for a ten year period from 
the date of factory shipment. During that time, should a defect occur, the unit will be repaired or replaced (at our option) without cost. The enclosed 
guarantee card must be filled out and returned to us within ten days of purchase, otherwise this guarantee will not apply. The guarantee does not cover 
damage caused by accident or mishandling. To obtain service under the guarantee, simply mail the unit to our Customer Service Department. 

Tudio Dynamics Corporation 1 Pickett District Road, New Milford, Connecticut 06776. 

Check No. 13 on Reader Service Card 

www.americanradiohistory.comAmericanRadioHistory.Com



Dear Editor 
Mr. Allison Replies 
The following is in response to a 
letter from Philip Bond, which ap- 
peared in the January "Dear Editor:" 
column. 

Mr. Bond has touched on a basic 
problem in sound reproduction: What 
is heard as reproduced sound is the 
product of many processing steps. These 
include the concert hall (sometimes!), 
microphones, tape machines, mixing 
consoles, reverb devices, equalizers 
and cutters, stampers, the disc/pickup 
cartridge interaction, playback elec- 
tronics, playback loudspeaker systems, 
and the listening room. 

The response characteristics of many 
of these processes are known accurately 
and are controllable by the recording 
engineer. But he cannot control the 
characteristics of the playback system, 
and the one thing he can be certain of 
in respect to it is that the response is 
not flat. 

What little work has been done on 
studies of loudspeaker/living room 
interaction demonstrates that the per- 
ceived sound field is primarily the total 
power output of the loudspeaker system, 
integrated and somewhat modified in 
balance by the room itself. On this 
basis, there are no flat loudspeaker 
systems in common use and there 
never have been. Even those with rel- 
atively flat direct -wave output, on axis, 
roll off in power response at the high 
end. 

Monitor speakers are no better. 
Many are a good deal less flat than 
the best home -type systems. 

Ideally every element in the repro- 
duction chain should be flat, with de- 
viations from flatness (when desired) 
controllable by the user. This should 
include loudspeakers too, of course. 
But even if it were practical to make 
such loudspeaker systems at reasonable 
prices-which it is not-what could 
be done about the hundreds of millions 
of loudspeakers in use now, all of which 
do have rolled -off high frequency power 
output? 

The answer is that you continue to 
make records that sound properly bal- 
anced when played on these loudspeaker 
systems, or you won't sell records. Thus 
records will continue to have inherently 
a `brighter" balance than is intended 
by the recording engineer to be actually 
heard. That will be true of `concert" 
recordings, jazz and chamber recordings, 
and even ambience -type four -channel 
recordings. Playing such records at 

home on truly flat loudspeaker systems 
will produce a sound considerably 
brighter than the producer had in mind. 

How do you break this self-perpetu- 
ating cycle? I don't know; it seems un- 
likely that it could be broken suddenly 
even if the loudspeaker technology were 
ready to break it. More than likely it 
will be a slow, evolutionary change. 
That prospect is the reason why AR's 
new LST monitor speaker system, the 
first system that is capable of flat acous- 
tic power response up to extremely high 
frequencies, is equipped with a selector 
switch to yield optional degrees of high 
frequency roll -off as well as flat out- 
put. 

Wants Cylinder Phono 
Dear Sir: 

I would like to obtain a cylinder 
phonograph (Edison or other) and 
would like to know if you are aware 
of any source in Canada or the U.S. 
where I might obtain such. 

Dave Noon 
19 Honeysuckle Cr. 
London, Ont., Canada 

Living -Room Room 
Dear Sir: 

In four -channel stereo, there is a big 
question about its feasibility in use: 
Who has a living room in which they 
can put four speakers without upsetting 
the entire furniture arrangement in the 
room? 

Also, if a person is married, such as 
myself, is his wife going to stand for 
two more speakers in the living room? 
Especially if the speakers are each 3 

by 5 feet? 
And, another question I would like 

to have answered: How can you get 
the best results unless you sit in a 
chair (by yourself?) in the middle of 
the living room with all four speakers 
the same distance from you? 

With all these questions, I wonder if 
four -channel stereo is practical. 

Jodie Selzer 
Pico Rivera, Calif. 

1000 -Mile FM Tuner? 
Dear Sir: 

I was duly impressed with the No- 
vember AUDIO review of the Sherwood 
SEL -300 tuner. Unfortunately, I do 
not believe technical perfection in FM 
reception is an end in itself. 

Here in the wilds of western Penn- 
sylvania, I find little that is worth- 

while in FM programming, regardless 
of fidelity. There is a seemingly endless 
parade of manic disc jockeys, redun- 
dant rock bands, elevator music, Nash- 
ville city -billy, and conventional as- 
sembly -line pop music. There is only 
one local station that offers classical 
music daily, and it is strictly monaural 
and often low -fi as well. 

I own a receiver with a fairly sensi- 
tive, noise -free and distortionless tuner, 
but it is usually turned off, period. 
Thank God for phonograph records! 

M. G. Balfour 
Monroville, Pa. 

Well, one of the advantages of a 
highly sensitive and selective tuner is 
the ability to receive worthwhile pro- 
grams in fringe areas. Who knows, 
maybe you could even get Cleveland 
with a good tuner.-Ed. 

We Like You Too 

Dear Sir: 
Just to say thanks for the valuable 

information. Your magazine has saved 
me not only time and research, but 
money as well. I only wish that other 
publications could offer as much as 
AUDIO has given. Please keep it up. 

Demrey Berliner 
Wald Port, Ore. 

Beating Inflation 
Dear Sir: 

Subsequent to my agreement to re- 
new, I decided that I wouldn't save 
anything because of inflation. I still 
feel that way, but I have so enjoyed 
the last several issues that I decided 
to pay up as an endorsement of your 
editorial policy. Keep up the good 
work. 

Phil Blair 
Euclid, Ohio 

$ For Tapes $ 
Many readers must have tapes which 

they are particularly proud of. AUDIO 
will pay $50.00 for the best tape of the 
month-cassette or reel-to-reel. They 
will be judged on technical excellence 
and content. Selected tapes can be pro- 
cessed and marketed-if the owner 
wishes. Who knows, that old tape may 
make you a fortune! Please mark your 
entries TAPE COMP. and send them to 
AUDIO, 134 No. 13th St., Philadelphia, 
Pa. 19107. 
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SONY achieves 
true integration 

In all too many transistor integrated amplifiers, the 
preamp stage does not quite live up to the per- 
formance of the amplifier section. 

Not in Sony's new TA -1130. Thanks to an FET 
front end, this integrated package has a preamp 
stage that really does full justice to its output section. 

Why FET's 
For the same reason that we use them in our tuners 
and receivers, and in our studio professional con- 
denser microphones; because FET's have a far 
wider dynamic range than ordinary transistor types. 

And the preamplifier needs that range. Because it 
to handle the lowest - has to be sensitive enough 

output, moving -coil car- 
tridges, yet still accept the 
highest output cartridges 
without overloading. (The 
power amp has it easier: 
you keep its input level 
fairly constant with your 
volume control.) 

Power to Spare 
But if the power amplifier 
doesn't need that range, 
it does need power. The 
output section of TA -1130 
has it: 230 I H F watts (into 
4 ohms),with continuous power rated at 65+65 watts 
into 8 ohms. (With all that power, we made sure that 
both transistor and speaker protection circuits were 
included.) 

SONY F.E.T. Amplifier 

Nothing Stands Between You and the Sound 
Both sections are powered by balanced positive 
and negative supply voltages (not just positive and 
ground), so there need be no coupling capacitors or 
interstage transformers between you and the sound. 

Without them, the TA -1130 can extend its power 
band width down to 7 Hertz, and actually exceed its 
rated damping factor of 100 all the way down to 5 Hz. 

An Abundance of Audiophile Conveniences 
Of course, the TA -1130 has all the control facilities 
that you could ask for: low and high filters, tape 
monitor, a speaker selector, and even an Auxiliary 
input jack on the front panel. The selector switch is 

Sony's instant -access knob - 
and -lever system. 

There's even provision 
to use the TA -1130's power 
amp and preamp sections 
separately, to add equal- 
izers, electronic cross- 
overs, or 4 -channel adapt- 
ers to your system. 

In fact, you can even get 
the power output section 
separately, as the model 
TA -3130 basic amp. It 
makes a great match for 
our TA -2000 F preamp, too. 

Your Sony dealer has both models available, and 
at down-to-earth prices for the performance they 
offer. Sony Corporation of America, 47-47 Van Dam 
Street, Long Island City, New York 11101. 

Check No. 15 on Reader Service Card 
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Editor's Review 

OME OF THE NEW amplifiers are listed on 
Spages 47 to 49, and it will be apparent that 
there is a definite tendency for higher and 

higher powers. This trend can be seen on the other 
side of the Atlantic too-although what is con- 
sidered low to medium power here would be rated 
high in Europe! Incidentally, the output powers 
are listed in rms watts. To be strictly accurate- 
and why not?-it must be said that this expression 
is a misnomer. There ain't no sich animal. What 
is really meant is not a root -mean -square power, 
but the power equivalent to the rms voltage mea- 
sured across the appropriate load resistance. 
Another instance where standardization is re- 
quired. 

Dynamic Testing 
On page 46 in the "Q and A" article, I made a 

passing reference to a bridge system of amplifier 
evaluation developed by the British Acoustical 
(Quad) Company. As we go to press (this page is 
always written last!), more details arrived and so 
an article on this ingenious device will appear in 
the March issue. We have known for many years 
that sine wave amplifier tests were unsatisfactory, 
that square waves and pulse measurements do not 
tell the full story, and what was needed was a 
scientific, repeatable method of testing under 
speech and music conditions. The Walker bridge 
might be too complicated for reviewing ampli- 
fiers, but it would be an ideal lab tool for de- 
signers. 

Crown Fire 
Fire Thanksgiving Day caused an estimated 

$1 million or more damage at Crown Interna- 
tional, Elkhart, Indiana. Approximately 60 per- 
cent of the facility was completely destroyed, 
despite the efforts of eight fire departments which 
were called to battle the blaze. Crown officials 
noted at press time that production had already 
started again and would be at pre -fire levels before 
the first of February. 

Quadraphonics 
The quadraphonic position is still indeterminate 

with each matrix advocate thoroughly convinced of 
the superiority of his own system and the Discrete 
School saying "a plague on all your houses." I 

have had several decoders in my home for some 
weeks now but suitable discs have been hard to 
come by. All I can say is this: The old E -V system 

worked fine on E -V recordings, but tended to lose 
bass when used with two -channel records. It is 
caused by phase cancellation and does not happen 
with the later version (Stereo 444) or the CBS SQ 
system. This produces an impressive surround 
sound with two -channel program sources and 
achieves good separation with SQ discs. The sense 
of location with the David Frost demonstration 
record is uncanny. Not as good as discrete four - 
channel tapes-but perfectly acceptable. So far 
only three of the new SQ releases have been re- 
ceived and these were a little disappointing. One 
is Barbra Streisand's "Stoney End" and here 
we have Barbra up front with background singers 
mostly at the rear. Nice, but not exciting. The 
second record is "Indian Reservation" by The 
Raiders. Unfortunately this one was spoiled by 
too much intentional distortion (fuzz?) and was 
quite painful to listen to. The third record is 
Santana's "Abraxas." Here, the listener is placed 
right in the middle of the performers. If you like 
Santana (a 120 dB Cuban rock group), you'll 
find it an exciting experience-I found it shatter- 
ing.... Curiously enough, one of the records I 
liked best with the SQ decoder was made by ABC 
using the Sansui system. It is "Welcome to 
Vienna" by Beverly Sills with the LPO. The rear 
channels supply reverberation and ambience, and 
the effect is absolutely delightful. Before leaving 
the topic of quadraphonic sound, I ought to con- 
gratulate Bill Putnam of URC (United Recording 
Co.) for producing a most useful disc. Bill re- 
corded the same pieces with four different systems 
for comparison purposes-the Sansui, E -V, CBS, 
and UMX. The only snag is you need all four de- 
coders for really serious evaluation. Incidentally, 
the UMX stands for Duane Cooper's Nippon - 
Columbia system. More about this one later, with 
a report on the URC record. 

Humor in Advertising 
Wily engineers in Japan, Taiwan, Hong -Kong, 

and points West have used considerable ingenuity 
in squeezing transistor radios into the most un- 
likely places-books, cameras, clocks, cigarette 
lighters, and so on. I take the following from a 
TEAM catalog, "ALLIGATOR-inside this green 
and yellow alligator lies a radio! One eye turns 
him ON or OFF, the other a tuning dial. Sound 
comes from the scales on his back." And this one, 
"TOY SOLDIER-flip his ear and listen through 
his hat for AM entertainment." Ideal for com- 
mercials, I suppose. G. W.T. 
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The Pick -Up Pros. 

cam- 

Artie Altro makes the WOR-FM sound, while Eric Small, 

WOR-FM, the country's leading FM/Stereo 
rock station, has been using Stanton cartridges 
since its inception. 

Program Director Sebastian Stone likes the 
smooth, clean sound the Stanton delivers; the way 
it is able to pick up everything on the record so that 
the station can assure high quality transmission 
of every recording. 

Eric Small, Chief Engineer for WOR-FM, 
likes the way that Stanton cartridges stand up under 
the wear and tear of continuous use. "We stan- 
dardized on Stanton a couple of years back," 
Small said, "and we haven't had a cartridge failure 
since. Studio Supervisor Artie Altro concurs. 

Whether you're a professional or simply a 
sincere music lover, the integrity of a Stanton 
cartridge delivers the quality of performance 
you want. 

There are two Stanton professional 
cartridge series. The Stanton 681 Series is engi- 

Sebastian Stone and Promotion Director, Kim O1ian look over a new album. 

neered for stereo channel calibration in record 
studios, as well as extremely critical listening. The 
500 AL Series features design modifications which 
make it ideally suited for the rough handling 
encountered in heavy on -the -air use. In fact, among 
the nation's disc jockeys it has become known 
as the "industry workhorse." 

All Stanton cartridges afford excellent 
frequency response, channel separation, compliance 
and low mass and tracking pressure. And every 
Stanton cartridge is fitted with the exclusive 
"longhair" brush to keep grooves clean and protect 
the stylus. They belong in every quality repro- 
duction system-broadcast or high fidelity. 

For complete information 
and specifications on Stanton 
cartridges, write Stanton 
Magnetics, Inc., Terminal Drive, 
Plainview, L.I., N.Y. 11803. sTanrTon 

All Stanton cartridges are designed for use with all two and four -channel matrix derived compatible systems. 

Check No. 17 on Reader Service Card 
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The Measurement of Loudness 

Harry F. Olson* 

HE ULTIMATE significant sub- 
jective destination of original or 
reproduced sound and noise is 

the human ear. Therefore, the varied 
responses of the auditory system are 
particularly important factors in the re- 
production of sound. One of the re- 
sponse functions of the human hearing 
mechanism is loudness. The purpose of 
this paper is to describe a loudness 
meter based upon the fundamental 
principles of the loudness response of 
the human hearing mechanism. 

When a sound or noise of any quality 
or structure impinges upon the human 
ear, the magnitude of the resultant 
sensation is termed the loudness. It is 
the intensive attribute of an auditory 
sensation in terms of which sounds may 
be ordered on a scale extending from 
soft to loud. Loudness depends pri- 
marily upon sound pressure but it also 
depends upon frequency and waveform 
of the stimulus. The units on the scale 
of loudness should agree with common 
experience estimates about the magni- 
tude of the sensation. The measurement 
of loudness is a significant part of the 
audio art because the loudness of a 
sound or noise plays an important role 
in the reproduction of sound. 

Loudness is functionally related to 
sound pressure level, frequency, and 
waveform. Turning this around, the 
sound pressure level as measured by a 
sound level meter does not indicate the 
loudness of a sound. However, a con- 
version can be made in the readings of 
a sound level meter employing octave 
band pass filters to obtain the loudness. 
This is indeed a long and tedious pro- 
cess, as the exposition in this paper 
will show. What is required is a loud - 

RCA Laboratories, Princeton, N.J. 

ness meter that indicates the loudness 
of a sound in real time. Furthermore, 
the loudness indication should agree 
with the loudness as perceived by the 
listener. 

There are many uses for a loudness 
meter. For example, the loudness meter 
can be used to monitor the loudness of 
an audio program so that the peak per- 
missible levels of all manner of audio 
program material will provide the same 
loudness to the listener. In the pro- 
duction of contemporary recorded music 
one of the objectives is to obtain the 
maximum loudness. For a certain max- 
imum amplitude level of the signal, 
which is determined by the constraints 
of the record, a loudness meter can be 
employed to obtain the maximum pro- 
gram loudness by modifications of the 
frequency balance and timbre present 

in the signal. There are many other 
uses for the loudness meter in the mea- 
surement of sounds and noises. 

Loudness Scale 
The establishment of a loudness scale 

is a very complicated matter. A large 
number of investigators in many coun- 
tries have carried out research on the 
loudness of a complex sound. A detailed 
description of the work is beyond the 
scope of this paper. Therefore, only the 
basic data on loudness required for the 
development of a loudness meter will 
be presented. 

The unit of loudness is the sone. A 
sone is defined as the loudness heard 
by typical listeners when confronted 
with a 1000 Hz tone at a sound pres- 
sure level of 40 phons. 

The loudness level of a sound is given 
by 

where 

P = 201og10 
Po 

loudness level, in phons, 
measured sound pressure, 
in microbars, and 

po = a sound pressure of 
0.0002 microbars 

P= 
P = 

The loudness level of a sound or 
noise is expressed as n phons, when it is 
judged by normal listeners to be equally 
loud compared to a pure tone of fre- 
quency 1000 Hz consisting of a plane 
progressive sound wave radiating to the 
observer, the sound pressure of which 
is n (decibels) above the standard ref - 
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Add another ctassic to your library from Sony/Superscope 
...the bookshelf -size Sony model 543 three -motor three - 
head sereo tare deck. 

Get dl of these outstanding Sony fe tture. it :he most beau- 
tifully compact, beautifully priced {$34) 45) Three -motor 
tape J.eck on the market today. 
Three Motors. One precisely controls tap: speed and two 
provide ultra -fast rewind and fast-farward modes for opti- 
mum tape hand ng ease. 
Three Heads. Separate erase, record and -play heads give 
better frequency response and also pr_wide for tapelsource 
monitE: ring. allowing you to check the qt. alit of a recording 
while in progress. 
Built io Sound.i-Sound and Echo. Switcl- ing networks on 
the fmnt panel facilita:e professicnni ectc and multiple 
sonni-on-soun 1 recording without rec ailing external patch 
cords and mixer. 

Shakespeare. Dickens. Stevenson. 
Sony. Balzac. 

MidLine Mixing. Dual concen_ric level controls regulate the 
record levels of microphone Wind line inputs independent y 
also allowing simultaneous mGc and recd rd. 
Two Large Illuminated VL Meters - calib 
stardards. 
Plus Lever Action Solenoid Controls. 

Also ask atour the Sony 65C (two - 
track: $475.30. Quarter -track: 
$449.95) & Sony 850 ($795.00) at 
your Sony/Superscope dealer. 
After all, when it comes to 
tape recordes Sony wrote th. 
book. 

.JPE COPE 

You never t eard it so goodf 
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Fig. 4-Schematic diagram of a sound level meter for measuring the sound level in 

an octave. 

erence sound pressure of 0.0002 micro - 
bars. 

The relation' between loudness in 
sones and loudness level in phons is 
given by 

S = 2(P-40)/10 
where S = loudness, in sones and 

P = sound pressure level, in 
phons, given by equa- 
tion 1. 

The relation between the loudness in 
sones and the loudness level in phons 
is shown by the graph of Fig. 1. 

The relation between loudness in 
sones and sound pressure in microbars, 
shown by the graph of Fig. 2, indicates 
that there is a nonlinear relationship 
between the loudness in sones and 
sound pressure in microbars. 

Measurement Of Loudness 
In order to provide a measure of the 

loudness for the complex sounds of 
speech, music, and noise, there must 
be a means to separate the complex 
sounds into manageable segments. In 
particular, to establish the loudness of 
a complex sound, at least three speci- 
fications must be available as follows: 

1. A scale of subjective loudness. This 
is termed the sone scale described in 
the preceding section. 

2. The equal loudness contours for 
discrete frequency bands of the com- 
plex sound. 

3. The rule by which loudness adds 
as the discrete frequency bands of the 
complex sound are added. 

If specifications 1, 2 and 3 can be 
established, then the loudness of the 
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complex sounds of speech, music, or 
noise can be determined. The objective 
and subjective information2.3,4 relating 
to the specifications of items 1, 2 and 3 
have been established by investigators 
concerned with the subject of loudness. 
Furthermore, these investigators have 
shown that the loudness of a complex 
sound can be determined from the phys- 
ical data on the complex sound in con- 
junction with the specifications of items 

1, 2 and 3. 
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The specific method for determining 
the loudness of a complex sound is to 
split the audio frequency range into 
frequency bands. This is a complex pro- 
cedure in which the complexity increases 
with the number of frequency bands. 
From a practical standpoint there should 
be as few frequency bands as possible 
without sacrificing frequency selectivity. 
A suitable frequency band appears to 
be the octave. The frequency response 
characteristics of the octave band pass 
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Fig. 6-Schematic diagram of the elements of a loudness meter. 
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bars for the octave bands of Fig. 3. 

filters employed in this development 
project are shown in Fig. 3. 

The system for determining the sound 
pressure level in the eight different 
octave bands in the audio frequency 
range is shown in Fig. 4. 

When the sound pressure level in each 
octave band has been measured, the 
next step is the proper summation of 
these data to provide the total or over- 
all loudness of the complex sound. In 
this investigation and development, the 
procedure selected for calculating the 
loudness of a complex sound is the one 
developed by S.S. Stevens.' This is also 
the standardized procedures as given 
in ISO -R532 Method A. In accordance 
with this Standard, the relation between 
the total loudness and the loudness in- 
dex in each octave band is given by 

ST = 0.7 SM + 0.3eS 
where ST = total loudness of the com- 

plex sound, in sones, 
S = loudness index in each oc- 

tave band, and 
SM = greatest of the loudness 

indices. 
The loudness index is obtained from 

the graph of Fig. 5. The sound pressure 
level in each octave band is determined 
by means of the system of Fig. 4. Em 
ploying the geometric mean frequenc 
for each octave band, the loudness in- 
dex for each octave band is determine 
from Fig. 5. Then the total loudness o 
the complex sound in sones is computed 
by means of equation 3. 

y 

d 
f 

Loudness Meter 
To provide a loudness meter requires 

an automated instrumentation of Fig. 4 
incorporating the data of Fig. 5 and the 
procedures of the preceding section 
operating in real time. Specifically, 
equation 3 shows that the loudness me- 
ter must provide the following: the 
measurement of the loudness index in 
each channel, the summation of the 
loudness indices in all the channels, the 
selection of the channel with the great- 
est loudness index, the proper relation 
and summation of the sum of the loud- 
ness indices and the highest loudness 
index, and an indicating meter with the 
proper dynamics to depict the loudness 
of the complex sound in sones from the 
summation input. 

A schematic diagram of the loudness 
meter' is shown in Fig. 6. The signal in- 
put is fed to eight octave band pass fil- 
ters. The frequency response charac- 
teristics of the filters are shown in Fig. 3. 
The output of each band pass filter is 
followed by an amplifier coupled to a 
rectifier, which in turn is followed by 
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a microbar-to-loudness-index converter. 
The input-output characteristics of the 
eight microbar-to-loudness-index con- 
verters are shown in Fig. 7. These con- 
verters are in the form of nonlinear 
active elements as a part of operational 
amplifiers and their output is fed to a 
d.c. amplifier. The output of these am- 
plifiers provides the loudness index for 
each octave channel, and the loudness 
index outputs from the eight channels 
are added by means of separate direct 
current amplifiers and fed to the at- 
tenuator coupled to integrating network 
and the sone meter. In order to deter- 
mine the channel with the highest out- 
put, the eight microbar-to-loudness- 
index converters are fed to differential 
electronic gates in the form of a net- 
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SONE SIGNAL 
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HIGH SPEED 
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LENGTH OFTONE PULSE IN MILLISECONDS 

Fig. 8-The integrating network and 
high speed meter of the loudness meter. 
The graph depicts the relation between 
the loudness in sones and the length of 
the tone pulse in milliseconds. 

work tree, the output of which is fed to 
an attenuator coupled to the integrating 
network and the sone meter. The two 
attenuators are adjusted to obtain the 
correct values of 0.7SM and 0.3E S. Un- 
der these conditions the sone meter will 
indicate the loudness in sones of an 
audio signal input to the loudness meter. 

The remaining and very important 
subject is the dynamics of the amplitude 
characteristic of the indicating meter. 
The amplitude response of the indicat- 
ing meter system should correspond to 
the ear response to individual, repeti- 
tive and overlapping short, medium, and 
long time pulses of sound and contin- 
uous sounds. Since most sounds of 
speech and individual musical instru- 
ments are of short duration, this then 
becomes a very important problem. The 
basic question is the loudness of a com- 
plex sound as a function of the time the 
sound persists. Obviously, a short pulse 
of sound of amplitude equal to a long 
pulse of sound will exhibit a lower 
loudness level. From published data 
and data obtained from this develop- 

ment (loudness as a function of the time 
length of the sound pulse), the graph 
shown in Fig. 8 was drawn. As would 
be expected, the loudness of a relatively 
short time pulse of sound decreases with 
the duration of the time of the pulse. 
This data was used to develop an inte- 
grating network in conjunction with a 
high speed indicating meter. A block 
diagram of the integrating network and 
the high speed meter for indicating the 
output of the loudness meter in sones is 

shown in Fig. 8. The integrating net- 
work consists of active growth and decay 
networks applied to an operational am- 
plifier. Since the main intended ap- 
plication for this meter was the deter- 
mination of the loudness of speech and 
music, the integrating network was 
tailored to provide the correct indication 
of loudness for this type of program 
material. 

The signal input to the loudness meter 
should correspond to the level of the 
reproduced sound. For example, the 
average listener prefers a loudness level 
of the reproduced sound of 80 phons. 
The input to the loudness meter should 
be adjusted so that a level of 80 phons 
will give an indication of 16 sones. 

Performance Of The Loudness 
Meter 

A large number of subjective tests 
have been carried out to determine the 
performance of the loudness meter em- 
ploying reproduced speech and music. 
A few of the tests and results will be 
described. 

Test No. 1. The reproduced sound 
level of a musical program was varied 
over wide limits. The observers agreed 
that the indication of the loudness me- 
ter agreed with their sensation of loud- 
ness. 

Test No. 2. The reproduced sound 
level of a speech program was varied 
over wide limits. The observers agreed 
that the indication of the loudness meter 
agreed with sensation of loudness. 

Test No. 3. The same musical program 
was reproduced in highly compressed 
and uncompressed conditions. The com- 
pressed program was reproduced at a 
level of 2 dB lower than the uncom- 
pressed program as read on a conven- 
tional volume indicator (VU meter). 
The loudness meter indicated a level 
3 sones higher for the compressed pro- 
gram. Here the two meters indicated a 
reversal in the readings. The subjective 
evaluation by the observers agreed with 
the loudness meter. This shows the con- 
ventional volume indicator does not in- 
dicate loudness. 

Test No. 4. Speech was recorded at 
a low speaking level and at an almost 

shouting level. The two were reproduced 
at the same top level of 80 dB as indi- 
cated by a conventional volume indi- 
cator (VU meter). The shouting speech 
indicated a higher loudness on the loud- 
ness meter. Again the observers agreed 
with the loudness meter. 

Test No. 5. Employing a contempo- 
rary musical program, the loudness me- 
ter was used to provide the maximum 
loudness for the same peak level as the 
unchanged program. The main oper- 
ations were compression and changes 
in the frequency distribution. Employ- 
ing a reproduction peak level of 85 dB 
as indicated on a peak reading level 
meter, the modified program indicated 
a loudness 6 sones higher than the un- 
modified program. This is an increase 
in loudness level of 6.7 phons which is 
indeed a considerable increase in the 
sensation of the loudness. 

Summary And Conclusion 
A loudness meter has been described 

which indicates the loudness of an audio 
signal. Since the ultimate significant 
subjective destination of all original or 
reproduced sound is the human ear, a 
meter which indicates the loudness as 
perceived by the ear is an important 
audio instrument. For example, the 
loudness meter will become a very use- 
ful tool for determining the loudness of 
any simple or complex sound or noise, 
for monitoring the maximum permis- 
sible level of all manner of audio pro- 
grams, for obtaining the maximum loud- 
ness of an audio program for a certain 
maximum peak level, etc. 

The author wishes to express his ap- 
preciation to R. A. Hackley, D. S. 

McCoy, and D. G. Murray for con- 
tributions to the development work of 
the loudness meter. /E 
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Citation wins 
atHialeah! 

Several months ago, an independent testing 
service pitted "four of the best stereo amplifiers 
on the market" against each other. 

The judges were the people from the Sound 
Publications Company of Hialeah, Florida- 
a group of professional audiophiles dedicated to 
finding out what's right and wrong with high- 
fidelity equipment. They publish their findings 
in the highly -respected Hi-Fi Newsletter.* 

As you already know, we won. But in contests 
like this, it's not just whether you win or lose, 
but how they conduct the contest that counts. 

The Sound Publications people conducted 
comparisons of the four amplifiers in three 
different areas. 

In high frequency response, Citation took 
an early lead. "This unit not only does not 
`sweeten' nor `brighten' in any way the upper 
range but presents it in a razor-sharp, 
crystal-clear way..." Out of a possible four 
points, only Citation scored four points. 

In low frequency response, Citation withstood 
a stiff challenge. "It not only brought out the best 
of the deepest bass material that we fed it via 
our master tapes, but it did it with less apparent 
effort and strain than the others:' Again, Citation 
alone scored the maximum four. 

Finally, in transient response, Citation won 
going away. It "was able to impart an impact and 
thrill to staccato brass and complex orchestral 
climaxes, without slurring the transient 
content we always come to expect in a live 
performance:' Once again,Citation alone scored 
the maximum four. 

Of course, no one contest will resolve forever 
the question of which is the single best amplifier 
in the world. 

But if you haven't reached a decision yourself, 
you may be interested in the decision of the 
experts at Hialeah: 

"It is only rarely that we have the pleasure 
of finding no faults at all with a piece 

of hi-fi equipment.... Well, we now have that rare 
pleasure with the Citation Twelve Stereo Power 
Amplifier:' 

If the professional fault-finders couldn't find any, 
chances are you won't either. 

For full details on the contest, including the 
identities of the losers, write us. We'll also send 
you full details on the winner, plus full details on 
the Citation preamplifier and speakers. 

Harman-Kardon Inc., Dept. K, 55 Ames Court, 
Plainview, N.Y. 11803. harman kardon 

A subsidiary of Jervis Corporation 

The Music Company 
Check No. 23 on Reader Servuce Card 

°The Hi-Fi Newsletter. PQ. Box 593, Hialeah, Fla. 33011. 
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A /00ñ/att AmpliÑer design 

TxIS ARTICLE DISCUSSES some of 
the requirements modern high 
fidelity systems impose on the 

power amplifier. Renewed efforts to 
cope with previous shortcomings in 
power amplifier performance has led 
to a whole host of new technical prob- 
lems and, necessarily, solutions. These 
problems, their recognition, their prac- 
tical solutions, and their significance 
will be examined within the framework 
of existing power amplifier technology. 

The author is an audiophile, a true- 
blue, dyed-in-the-wool high-fidelity 
enthusiast, lover of instruments and 
instrumentalities, lavishly scored or- 
chestral showpieces, choruses and ca- 
thedrals. The sonic details of a single 
drumroll can put me into a state of rap- 
ture that Timothy Leary himself would 
have envied. I have searched, like Sir 
Gallahad for the Holy Grail and T.R. 
Thompsont for the Lost Chord, for the 
low frequency pedal note that would 
leave the trolls of Ireland impotent. I 
have sought high frequency perfor- 
mance that would interest and please 
any passing bat. In short, I am a music 
lover for whom the quest for realistic 
reproduction of music has taken on a 
consuming devotion. 

A look at the best of the available 
basic power amplifiers discloses that 
bandwidth, distortion, and noise figures 
extend far beyond the limits of audi- 
bility, and in some cases, even the limits 
of laboratory measureability. It might 
be concluded that power amplifiers 
have reached such levels of perfection 
that further advances could not possibly 
tActually, it was Adelaide Proctor. (Ed.) 

'President and Director of Advanced Projects, 

Phase Linear Corp. 

Robert Carver* 

provide any audible improvements and 
would be simply "gilding the lily." In 
any event, it would seem, for example, 
that decreasing distortion from 0.5% 
to 0.05% or increasing the signal-to- 
noise ratio from 90 dB to 93 dB (twice 
as quiet) would not have any audible 
effect. 

This conclusion might be justified 
because the deviations from perfection 
introduced by the rest of the signal - 
processing chain (speakers, cartridges, 
and record surfaces) are several orders 
of magnitude greater than those intro- 
duced by the virtually perfect (by com- 
parison) power amplifier. Further, it 
would seem reasonable to assume that 
two different amplifiers whose speci- 
fications in terms of power, distortion, 
frequency response, crosstalk, etc., are 
almost identical should be sonically 
indistinguishable from one another 
when compared in listening tests. 

However, high fidelity enthusiasts 
have long observed that different am- 
plifiers do, in fact, sound different and 
that some amplifiers seem to deliver a 
more robust low end along with sweeter, 
silkier highs. Yet their specifications, 
together with extensive laboratory test- 
ing and analysis can reveal no logical 
reason. A mystery. An engineer recog- 
nizes that a mystery is really only a 
lack of understanding born of insuffi- 
cient data or the incomplete evaluation 
of existing data. In the case of the high 
fidelity power amplifier, it is simply 
that the human ear is capable of hearing 
and resolving on -going musical detail 
that has somehow eluded vast arsenals 
of laboratory test equipment. 

Our own experiences are illustrated 
in the following experiments and ex- 

amples. Extended listening comparisons 
have resulted in several interesting ob- 
servations. First certain high quality 
transistor amplifiers "sounded bet- 
ter" by a small margin than high quality 
transistor amplifiers of identical power 
rating, in spite of the fact that the lat - 
ter amplifiers had far "better" elec- 
trical specifications in terms of dis- 
tortion, damping, bandwidth, etc. This 
difference in subjective sound quality 
was particularly dramatic when listen- 
ing to high quality speaker systems using 
electrostatic components. Particularly, 
the high end was much airier and open, 
with much less apparent sibilance dur- 
ing high energy transients. 

Let me digress a bit at this point and 
mention that particular care had been 
taken to eliminate the last vestige of 
crossover distortion in the inferior am- 
plifier . At that point, we were virtually 
certain that crossover distortion was not 
the culprit. As shall be shown, this as- 
sumption proved to be valid. 

The second observation was that two 
different high power, rather expensive 
transistor amplifiers introduced a mild 
"snapping" sound into the music when 
used with some acoustic suspension 
speaker systems. The "snapping" oc- 

curred primarily during low frequency 
high level passages and on some solo 
drum instrumentals. Interestingly, the 
snapping sound was not at all objec- 
tional during the drum solos-it tended 
to give each individual drum beat an 
added impulse and the illusion of tre- 
mendous transient response. However, 
on sustained low frequency notes, for 
example, the pedal notes of a pipe 
organ, the snapping was extremely 
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YOU CAN'T HEAR OUR TAPE 

FOR THE MUSIC 

When you listen to a TDK tape, all you can hear is 
t'e living scund, just the way it reached the tape. No 

background hiss. No distortion. No dropouts or 
fluctuations in output level. Nothing added, 

nothing left out. 

Whether you- thing is cassette or open -reel recording, 
TDK has the tape that will give you the best results 

with your deck or recorder. The only sounds you will hear 
are the sounds you put on the tape. 

World's leader in tape technology. 

TDK ELECTRONICS CORP. 
LON'3 ISLAND CITY, NEW YORK 11103 

Super Dynamic Reels. Gamma ferric 
(SD) oxide for response beyond 30,000 
Hz. 1200' and 1800' lengths on 7" 
reels; 3600' lengths on 10'/2 NAB reels. 

Deluxe Low -Noise Reels. "Standard" 
tape superior to most other premiums. 
Extended range. 1200', 1800' and 2400' 
lengths on 7" reels. 

Super Dynamic Cassettes. Gamma fer- 
ric (SD) oxide for response to 20,000 
Hz. "The tape that turned the cassette 
into a high-fidelity medium." 30 minute, 
60 minute, 90 minute and 120 minute 
lengths. 

Deluxe Low -Noise Cassettes. High - 
output, extended -range tape in the TDK 
ultra -reliable cassette. 30 minute, 60 
minute, 90 minute and 120 minute 
lengths. 

Maverick Cassettes. Economy plus 
TDK's ultra -reliable cassette. 30 minute, 
60 minute and 90 minute lengths. 

11 4eir-TDK 
Check No. 25 on Reader Service Card 
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annoying and clearly an indication of 
amplifier misbehavior. 

In the third observation, in which a 
vacuum tube amplifier rated at 60 watts 
RMS per channel was compared with 
a transistor amplifier also rated at 60 
watts RMS per channel, it was observed 
that the tube amp sounded somewhat 
more powerful. We discovered that we 
were able to increase the sound level 
significantly before objectionable dis- 
tortion occured when using the tube 
amp. In fact, the 60 watt/channel tube 
amp sounded the same, exactly the 
same, as a fine transistor amplifier 
rated at slightly over 100 watts/channel. 
Two tube amplifiers were used, both 
vintage models, a Citation II and a 
Marantz Model 9. The transistor amp 
was of modern design and is very highly 
regarded. 

When all of the transistor amplifiers 
included in our listening test were com- 
pared, an interesting pattern emerged, 
which was two -fold. First-relatively low 
power transistor amplifiers, those under 
60 watts, and those built into receivers 
and integrated amplifiers, never ex- 
hibited any form of overt of obvious 
misbehavior. The only "fault" it was 
possible to render judgment against was 
their low power and consequent in- 
ability to produce satisfying music levels 
without severe overloading. On the other 
hand, two of the high power units ex- 
hibited the "snapping" phenomena and 
this we considered to be overt misbe- 
havior and a grevious fault. (As we shall 
see later, the trouble was due to the 

I AA id 

Fig. 1-Amplifier #1, a 60 W/chan. 
unit with regulated power supply, 
operating into an 8 ohm load at 

clipping point, which 60 watts. Both 
channels operating. 

protection circuits.) 
The second part of the emerging pat- 

tern was that, given two transistor am- 
plifiers of similar power ratings, it was 
found that units with a regulated power 
supply sounded the least powerful; that 
units with separate power supplies (two 
power transformers) sounded subjec- 
tively more powerful; and, interestingly, 
units with a single, common power 
supply sounded the most powerful. 
Without exception, the units that ap- 
peared "most powerful" sounded sig- 
nificantly "cleaner" and more "open" 
when compared with the other units. 
All amplifiers were operated at identi- 
cal listening levels, and each was oper- 
ating just below the point of audible 
overload using the "most powerful" 
sounding unit as the reference. All of 
these units had similar RMS power 
ratings. (As a matter of course, the a.c. 
power line voltage was adjusted slightly 
to give each amplifier identical con- 
tinuous sine wave power output.) 

At this point, the task at hand is to 
identify the reasons for the subjective 
differences on a rigorous, scientific 
level, and approach the problems from 
an engineer's viewpoint. 

The first investigation centered around 
determining why some amplifiers 
with identical power ratings did not 
subjectively sound equally powerful. 
For our tests we used a commercially 
available 60 watt/channel amplifier 
with a regulated power supply and 
compared it with a unit specially built 
and designed for the experiment. It 
was designed to deliver 60 watts/chan- 
nel with both channels in operation and 
it used a single unregulated power 
supply. An oscilloscope was installed 
across the speaker terminals and the 
test was arranged in the familiar A -B 
fashion. It 'was possible to switch from 
one amplifier to another instantly while 
simultaneously listening to music and 
observing the output of each amplifier 
on the 'scope. 

It became immediately obvious why 
the second unit sounded more power- 
ful. We observed that the second unit's 
output voltage would rise considerably 
higher prior to clipping than the unit 
with the regulated supply. It sounded 
more powerful because, in fact, it was 
more powerful when operated with 
music into a high fidelity speaker 
system. 

To understand this, it is necessary to 
make a detailed examination of how 

the power supply of an amplifier ef- 
fects the available output voltage swing. 

The absolute value of the power 
supply voltage is what determines the 
maximum output voltage swing. If the 
power supply voltage is, for example, 
63 volts, then the amplifier can de- 
liver at its output terminals up to 63 
volts peak to peak. Once current be- 
gins to flow, as the amplifier is deliver- 
ing power to the load, internal losses 
cause this voltage to plummet down- 
ward. In the case of a 60 watt/channel 
amplifier whose power supply is un- 
regulated, the supply must be able to 
maintain 63 volts under full load with 
both channels operating into 8 ohm 
load resistors. Since the supply is un- 
regulated, and yet it must somehow 
supply 63 volts, it must necessarily be 
designed to deliver a substantially 
higher voltage during no-load or higher 
impedance load conditions in order to 
"make up difference" due to internal 
losses. In the case of a typical transistor 
amplifier, voltage losses in the power 
supply are approximately 30%. Hence 
the power supply voltage must be an 
unloaded 95 volts. 

A regulated power supply can be 
thought of as "loss free" because its 
output voltage remains constant and 
does not vary from a no-load condition 
to a full load condition. In the case of 
the 60 watt/channel amplifier, it is reg- 
ulated to 63 volts-never higher, never 
lower. 

Never higher, never lower. Therein 
lies the reason that the amplifier with 
the unregulated supply sounds more 
powerful. Speaker systems are not of 
constant impedance; they vary over a 
wide range, from below 8 ohms and 
climbing to a high of 30 ohms or more. 
At resonance, the speaker impedance is 
at a maximum and if substantial power 
is to be delivered, the amplifier must 
have substantial output voltage capa- 
bilities. The expression for power is 
P = V2/R. From this it is readily seen 
that if the impedance R increases, the 
voltage must increase or the power 
delivered will decrease. If the power 
supply is regulated, it cannot increase, 
and the available power under dynamic 
conditions is severely curtailed. 

Oscilloscope photographs in Figs. 1 

through 6 graphically illustrate these 
effects. Referring to Fig. 1, the 60 watt/ 
channel amplifier with the regulated 
supply is being driven to the clipping 
point (point of overload) with a con - 
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if you go for four channel... 

you don't have to go for broke 
Buy yourself a miracle for as little as $209.95. That's all 

it takes to get your conventional two -channel stereo to do 
anything any total four -channel receiver and control center 
can do, now or in the future. 

The Sansui QS500 and QS100 converters are complete 
Four -Channel Synthesizer -Decoder -Rear -Amplifier -and - 
Control -Center combinations that transform standard two - 
channel stereo totally. The only other equipment you need 
is another pair of speakers. 

You can decode any compatibly matrixed four -channel 
broadcasts or recordings and reproduce them in four au- 
thentic channels. You can detect the ambient signals 
present in most two -channel recordings or broadcasts and 
propagate them through the rear channels. In Sansui matrix- 
ing, the exclusive phase -shift technique prevents the can- 
cellation of some signals and the change in location of 
others that occur in many matrixing systems. And the 
exclusive phase modulators restore the effect of the live 
sound field. 

You can plug in a four -channel reel-to-reel or cartridge 
deck or any other discrete source. In the future - if you 
should have to - you can add any adaptor, decoder or what - 
have -you for any four -channel system for disc or broadcast 
that anyone's even hinted at. And a full complement of 
streamlined controls lets you select any function or make 
any adjustment quickly and positively. 

C Co..,I... BAs. 
SanvuI 

The QS500 features three balance controls for front -rear 
and left -right, separate positions for decoding and synthesiz- 
ing, two -channel and four -channel tape monitors, electrical 
rotation of speaker output, alternate -pair speaker selection, 
and four VU meters. Total IHF power for the rear speakers 
is 120 watts (continuous power per channel is 40 watts at 
4 ohms, 33 watts at 8 ohms), with TH or IM distortion below 
0.5% over a power bandwidth of 20 to 40,000 Hz. In its own 
walnut cabinet, the QS500 sells for $279.95. 

An alternate four -channel miracle -maker is the modest 
but well -endowed QS100, with total IHF music power of 50 
watts (continuous power per channel of 18 watts at 4 ohms 
and 15 watts at 8 ohms). In a walnut cabinet, it sells for 
$209.95. 

SANSUI ELECTRONICS CORP. 
Woodside, New York 11377 Gardena, California 90274 
SANSUI ELECTRIC CO., LTD., Tokyo, Japan Sansui Audio Europe S. A., Antwerp, Belgium 

Check No. 27 on Reader Service Card 
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Fig. 2-Amplifier #2, a 60 W/chan. 
unit with dual power supply. The 
clipping point is the same as Fig. 1, 

60 watts, both channels operating. 

Fig. 5-Amplifier #2, with the same 
tone burst and speaker load, delivers 
about 20% more voltage than amp #1 
under dynamic music conditions. 
Clipping is just under 90 watts. 

tinuous sine wave signal. Both channels 
are operating. Only one channel is 

shown in the photo. In Fig. 2, the unit 
with two power transformers in its 
power supply is being similarly driven 
to the clip point. Fig. 3 shows the am- 
plifier with the unregulated power sup- 
ply similarly driven. Notice that the 
clip point is the same for all three units, 
63 volts peak to peak. In Figs. 4, 5 and 
6, a low frequency tone burst is used to 
simulate a drum beat. The load is an 
eight ohm acoustic suspension loud- 
speaker. The unit with the regulated 
supply (Fig. 4) clips at its previous 
voltage level, 63 volts. However, the 
units with the unregulated supplies 
Figs. 5 and 6 are able to deliver a higher 
voltage prior to clipping. The unit with 

Fig. 3-Amplifiers #3, a 60 W/chan. 
unit with a single power supply. The 

clipping point is also 60 watts, both 
channels operating. 

Fig. 6-Amplifier #3, with the same 
tone burst and speaker load, delivers 
about 30% more voltage than amp #1 
under dynamic music conditions. 
Clipping is over 100 watts. 

the single unregulated power supply is 

clipping at a voltage level approximately 
30% higher than its sine wave con- 
tinuous clipping level. Thirty percent 
is almost a 1/3 increase, and since power 
is proportional to the square of the 
voltage, the power increase is approxi- 
mately 1.3 x 1.3 = 1.69. Almost seven - 
tenths more effective power is avail- 
able from this amplifier. 

From another point of view, for any 
given average power level, the second 
amplifier will be clipping significantly 
less during musical peaks, and is there- 
by generating significantly less dis- 
tortion. This is why the second ampli- 
fier sounded "sweeter and airier." 

We repeated these experiments with 
our vacuum tube amplifier and corn - 

Fig. 4-Amplifier #1 with low fre- 
quency tone burst simulating drum 
beat. Clipping occurs at 60 watts. The 
load is an 8 ohm acoustic suspension 
loudspeaker. 

pared results. It turned out that the 
tube unit behaved in a manner similar 
to the amplifier with the unregulated 
supply, with an interesting exception. 
When the tube amplifier was very 
lightly loaded, with a load of around 
30 ohms or higher, its voltage swing 
could go extremely high, producing 
almost 50% more than the fully loaded 
condition. This high impedance load 
is the load condition that an electro- 
static midrange or tweeter unit imposes 
on an amplifier. The power demands 
are rather moderate because the load 
impedance under dynamic conditions 
is relatively high, and therefore the 
voltage requirements of the electro- 
static screens are high. Present day elec- 
trostatic mid- and high -range screens 
require their power at high voltage 
levels, precisely where a vacuum tube 
amplifier excels. 

These findings are summarized in 
graph form in Fig. 7. Notice that the 
"best sounding" amplifier (7C) has 
available additional operating area 
that is "forbidden" by the amplifier 
with the regulated power supply (7A). 
Figure 7B shows the operating area of 
an amplifier with two power transfor- 
mers, and Fig. 7D depicts a 60 watt 
amplifier idealized to represent a "Per- 
fect" 60 watt/channel amplifier. Notice 
that the available operating area is 
almost double that of the unit with the 
regulated supply. The "perfect" 60 watt/ 
channel amplifer would have, as a 
design goal, a very high voltage power 
supply. It would sound very clean and 
very powerful. The high voltage design 
approach produces the very best 
possible "sounding" amplifier, but, as 
is often the case, there is a tradeoff 
against other desirable characteristics. 
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The Quietest Revox 

One of the most compelling 
reasons for buying a Revox is the 
sounds it doesn't make. 

No spurious pops or clicks. No 
wavering, fluttering tones. No 
distracting hum. And best of all, 
virtually noise -free electronics. 

Take our new A77 Mk III for 
example. We manufacture it to 
such close tolerances and with 
such exacting attention to detail, 
that it is generally regarded as one 
of the quietest tape recorders ever 
made. 

Unfortunately, no 
matter how quiet our 
electronics are, there 
is still the inherent 
problem of tape hiss. 

And that's where 
our new Revox A77/ 
Dolby B recorder 
comes in. 

By now, the 
virtues of the Dolby 
Noise Reduction system are too 
well known to require any 
elaboration on our part. 

Suffice it to say, for all practical 

purposes the last major stumbling 
block to quality, noise -free 
recording has finally been 
eliminated. 

Listening to tapes on the new 
Revox/Dolby B is a revelatory 
experience. Tape hiss is virtually 
non-existent. The music seems to 
emerge from a background of 
velvety silence. And at 3-3/4 i.p.s. 
the absence of extraneous noise is 
truly startling. 

But no mere description of the 
Revox/Dolby B can 
adequately convey 
the experience 
awaiting you the 
first time you listen 
to a tape made on 
this remarkable 
machine. 

Your nearest Revox 
dealer will be 
delighted to audition 
the Quietest Revox 

for you. Once you've heard it, 
you'll understand why we say... 

Revox delivers what all the rest 
only promise. 

Revox Corporation, 155 Michael Drive, Syosset, N.Y. 11791. Calif.: 3637 Cahuenga Blvd. West, Hollywood 90068 

Check No. 7 on Reader Service Card 
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4 
OPERATING 

AREA 

AMP OUTPUT VOLTAGE 

AMP OUTPUT VOLTAGE 

UNREGULATED, 
HIGH POWER 
VOLTAGE LINES 

AMP OUTPUT VOLTAGE 

AMP OUTPUT VOLTAGE 

Fig. 7-Why four different amplifiers, 
each rated at 60 watts/channel sound 
subjectively different. A, this area is 
forbidden because of the tight power 
supply regulation. B, This area is 
available to an amplifier with dual 
power supplies. C, This area is avail- 
able an amp with an unregulated 
power supply. D, This area is available 
to an amplifier with an "idealized" 
design. 

Fig. 8-Output of a high power ampli- 
fier operating at 40 Hz into an 8 ohm 
resistive load. Power level is 1 50 watts. 

Fig. 9-The same amplifier as Fig. 8 
operating at 40 Hz into an 8 ohm 
loudspeaker load. The tearing at the 
center of the waveform is due to false 
triggering of the protective circuits. 
The power level is again 150 watts. 

The liability assumed with the high 
voltage amplifier is that the normal 
operating temperature of the amplifier 
must be higher than with the conven- 
tional design. If the designer is willing 
to accept this drawback and is willing 
to design into his unit an extra margin 
of thermal stability, an amplifier using 
this approach would be without peer. 

A detailed examination of high pow- 
ered amplifiers in the 100 to 150 watt/ 
channel range reveals shortcomings 
and problems unique to these units. 

A severe design problem that must be 
undertaken when building a high power 
amplifier is to design an adequate 
protection device for the unit. All high 
power amplifiers must incorporate 
some form of protection circuit to 
prevent their destruction in the event 
of an accidental overload. The pro- 
tection circuit must limit the output 
of an amplifier if it is operated into 
an improper load, but it must not in 
.any way limit the output of the am- 
plifier when operated into a proper, 
normal, or loudspeaker load. These 
two conditions represent conflicting re- 
quirements imposed on a protection 
circuit, and it shall be shown that in 
many instances these conflicting re- 
quirements have resulted in protection 
circuits that do not completely protect 
the amplifier, or worse, often limit 
the output in some manner that results 
in an audible degradation of the musi- 
cal signal. In the most severe cases, 
outright amplifier misbehavior results. 

Fig. 8 is a 40 Hz output signal de- 
livered into an 8 ohm resistive load. 
The power level is 150 watts. Note 

Fig. 10-The same amplifier as in 
Figs. 8 and 9 with the same loud- 
speaker as Fig. 9, but with the ampli- 
fier's protection circuits removed. Note 
the perfect waveform. 

that the signal is perfect. Fig. 9 is the 
same amplifier operated into a complex 
load whose impedance is also 8 ohms. 
The load is an 8 ohm acoustic suspen- 
sion loudspeaker. Notice the large 
spikes that are occuring on the down- 
ward slope of the sine wave. These 
spikes are caused by false trigger action 
of the protective circuitry built into 
the amplifier and cause the "snapping" 
sound mentioned previously. The spikes 
are called "flyback" pulses and are 
generated as follows. As the sine wave 
reaches its peak value and begins to 
decrease, the energy that has been stored 
in the magnetic field associated with 
the inductive component of the loud- 
speaker impedance is forced to flow 
back into the amplifier. The protective 
circuit senses this reverse energy flow 
as an overload and commands the am- 
plifier output stage to shut down. This 
happens instantly, and when the output 
stage turns off, the energy is prevented 
from flowing back into the amplifier. 
The result is a large voltage spike due 
to the collapsing magnetic field in the 
loudspeaker. An easily understood 
anology is an automobile spark coil 
and a set of points. When the points 
interrupt the flow of current, the col- 
lapsing magnetic field inside the coil 
generates a high energy spark. In an 
analogous manner, the voltage at the 
loudspeaker terminals rises until clamp- 
ing diodes (built into all large ampli- 
fier output stages) conduct and prevent 
any further increase. The audible effect 
is the "snapping" misbehavior and oc- 
curs during heavy low frequency de- 
mands. Fig. 10 is the same amplifier 
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Our new 
PL-12AC stereo turñtable. 
Incomparable at $9995 

Quality and versatility have their 
price. Now they cost less. For 
only $99.95, including walnut 
base and dust cover, 
you can own the new Pioneer 
PL -124C 2 -speed stereo turntable. 

At th s low price no other 
lurnteble includes all these 
quality features: 4 -pole, 
belt -c riven, hysteresis 
synch ror Dus motor ... 

meticulously balanced tonearm 
... feather light tracking force... 
polished diamond stylus ... 
oiled damped cueing ... 12" dyna-- 
mically balanced die-cast platter . . 

anti -skating control ... hinged 
dust cover ... walnut base... 
simplified operation ... 331/3-45 rpm 

speeds, and much more. 
See your franchised Pioneer deafer 
for an exciting demonstration. 

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

QPIONCCR 
when you want something better 
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Fig. 11-A 15 KHz tone burst output 
of a high power amplifier into an 8 ohm 
inductive (loudspeaker) load. Note the 
perfect response. 

but with the protection circuits discon- 
nected and operated into the loud- 
speaker load. Observe that the sine 
wave is again perfect. 

Figures 11, 12 and 13 show the out- 
put of an amplifier rated at over 100 

watts operated into a loudspeaker sys- 
tem. In Fig. 11, the signal consists of 
a 15 kHz tone burst whose oN and OFF 

times are equal. Observe that the am- 
plifier output response is perfect. 

Fig. 12 consists of the same 15 kHz 
tone burst but with the following char- 
acteristics. The OFF time is very long 
compared to the ON time. The repe- 
tition rate of the tone burst is very 
low. In this instance, 500 Hz. This par- 
ticular tone burst simulates the simul- 
taneous output of a low frequency 
musical note (the repetition rate) and 
a high frequency musical note (the 
internal tone burst frequency). This 
would, in a musical sense, correspond 
to the simultaneous reproduction of 
a low frequency woodwind note and, 
say, a harp. Notice that the first few 
cycles of the tone burst are limited 
and distorted. This is because the pro- 
tection circuits in the amplifier confuse 
the simultaneous low and high frequen- 
cies with an overload, falsely trigger, 
and limit the amplifier output. It is 
only under certain combinations of 
simultaneous low and high frequency 
demands that the protection circuits are 
falsely triggered into operation. Fig. 13 

shows the same output as Fig. 12, but 
with the protection circuits removed. 
Again, note that the response -is perfect. 

The audible effect of this particular 
amplifier misbehavior is much more 
subtle than the previous example. The 
effects range from a slight "edginess" 
and "stridency" to outright breakup 
associated with the highs. As Mr. C.G. 

Fig. 12-The same 15 KHz tone burst 
with the repetition rate set for 500 Hz. 
Note the limiting and distortion on the 
leading edge of each burst. This is 

caused by the protection circuits con- 
fusion of the simultaneous low repeti- 
tion rate and high burst frequency with 
an overload. 

Fig. 14-Instantaneous single sweep 
photo of an opening piano allegro. 
Note the flattening that is occurring 
near the peaks as the amplifier over- 
loads. The average power is about 38 
watts. The amplifier is a 120 W/chan. 
unit. 

McProud put it, "It's when an opera 
singer hits her high C at the end of an 
aria." 

A general review of all of these photo- 
graphs graphically indicates the need 
for improvement in current power am- 
plifier performance. These shortcomings 
served to solidify the goals and objec- 
tives an amplifier design should reach. 

A perfect amplifier should be power- 
ful enough never to overload, even dur- 
ing low frequency passages and on 
musical peaks. The protection circuits 
should never falsely trip and generate 
high distortion or amplifier misbehavior, 
yet they should safeguard the amplifier 
in the event of an accidental short cir- 
cuit or from any other form of abuse. 
An amplifier must have a mechanism to 
protect the loudspeaker from accidently 

Fig. 13-Same conditions as in Fig. 
12, except that the protection circuits 
have been disconnected. 

Fig. 15-Same type of photo as in 

Fig. 14, but the amplifier is a 350 
W/chan. unit. Note that the peaks are 
not clipped. 

dropped tonearms or amplifier failures, 
and all of these qualities must be built 
in. 

How powerful? This question has 
been asked and answered more often 
and in more ways than is easily im- 
agined. Simply stated, an amplifier 
should be powerful enough to prevent 
overload and clipping when operated 
at a satisfying listening level. Instant 
overload recovery is not enough. 

The best speaker systems today ob- 
tain their smooth, wide range low dis- 
tortion performance by significantly 
sacrificing efficiency. That's simple 
physics. The best are incredibly good, 
but they require large peak power and 
output voltage capability of an am- 
plifier. Figure 14 shows a 120 watt am- 
plifier reproducing the opening allegro 
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Introducing a SONY turntable 
for the lazy perfectionist 

If you're a perfectionist, you wince at the 
thought of stacking records, naked and 
defenseless, or dropping them onto each 
other. So you wind up with a single -play 
component turntable, and hold your 
breath to raise and lower the arm gently 
and perfectly. 

If you're lazy, though, you resent having 
to dash across the room at 20 -minute 
intervals to lift the stylus from the run -out 
groove. And you wind up with an auto- 
matic turntable. (Which perfectionists 
still call "changers:') 

But if you're a lazy perfectionist, where 
can you turn? 

To Sony, of course. And to our 
new PS -5520. 

Just give its control lever a lazy 
little nudge, and things start 
happening-things to delight 
the perfectionist in all of us. 

The hysteresis motor starts 
the 12 -inch non-magnetic 
platter turning at precisely 
33-1/3 or 45 rpm. (Belt 
drive keeps wow and 

flutter below 0.1%, rumble down 42 dB.) 
The 12 -inch, balanced arm settles precisely in 
the lead-in groove, its stylus centered by pre- 

cise anti -skating, and its calibrated tracking 
force selectable from a maximum of three 
grams down to a mere fraction of a gram. 

For manual operation, there's a cueing 
lift, of course. 

But if you settle the arm down automatically, 
you can tell your conscience that you're 

only doing it because the PS -5520's 
automatic action is so gentle. Gentler, 

even than you are when you 
hold you breath and 

brace your elbow. 
The Sony PS -5520 

turntable. Complete 
(less cartridges) 

with walnut base and 
hinged dust -cover. See 

it at your Sony dealer. 
Or write Sony Corpo- 

ration of America, 
47-47 Van Dam 

Street, Long Island 
City, New York 11101. 

New SONY PS -5520 Turntable 
Check No. 33 on Reader Service Card 
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piano note from Part III, of Beethoven's 
Emperor concerto performed by Ru- 
dolf Serkin. The volume level has 
been adjusted so the piano volume level 
approximates a live piano. The speaker 
system is a modern unit which em- 
ploys active equalization. Observe that 
piano note peaks are being clipped. 
This leads to harshness and may cause 
listening fatigue. Figure 15 is the same 
passage but with a 350 watt amplifier. 
Note that clipping does not occur. The 
sound is smooth, sweet, and open. The 
subjective volume level is identical in 
both cases. The average power level 
in both cases is approximately 38 watts. 

If the goal is to eliminate the severe 
amplifier distortion that occurs on 
musical peaks and during low frequency 
passages, and if the best wide range 
speakers available today are utilized, 
a minimum of 200 watts/channel is 

required. A maximum of over 500 
watts/channel is required when using 
some of the very latest, highly inef- 
ficient speakers. The important point 
to remember when dealing with these 
high power levels is that the peak to 
average power ratio of musical ma- 
terial is approximately 10 : 1. This 
means that when a 200 watt/channel 
amplifier is operating full tilt into a 
set of loudspeakers, the long time aver- 
age power delivered to the loudspeaker 
is only 20 watts. In addition, these 
loudspeakers are designed to safely 
sustain extremely high impulsive power 
levels. For example, the new Acoustic 
Research LST loudspeaker system can 
safely sustain 1000 watts for brief time 
periods. It is this capability that will 
allow a high level drum beat, a low 
frequency pedal note, or an opera singer 
hitting her high C at the end of an aria 
to be safely accommodated by the 
loudspeaker system. 

The first step in designing a 700 watt 
amplifier was to evaluate existing de- 
sign approaches to high power. Pri- 
marily, the problem is one of obtaining 
the required high output voltage. Three 
hundred fifty watts @ eight ohms, two 
channels, requires an unregulated power 
supply capability of over 200 volts. Until 
very recently, the very best existing 
transistors had sustaining voltages of 
only 120 volts, and, at that, a designer 
was pushing the state of the art to build 
an amplifier with a 120 volt supply (150 
watts). The standard solution to higher 
voltages is to use low voltage transistors 
and use a step-up transformer or auto - 
transformer at the output of the am- 
plifier. The disadvantages of this ap- 
proach are many. Excessive phase 
shifts through the transformer generate 
stability problems, increase distortion, 
reduce the bandwidth, and transformers 

are excessively heavy and expensive. 
We computed that an amplifier using 
step-up transformers or auto -trans- 
formers would weigh over 130 pounds! 

A second design approach consists 
of connecting two or several low power 
amplifiers together in series to obtain 
the required high output voltage. Am- 
plifiers connected in this fashion are 
said to be "in bridge" and their separate 
output voltages add together or double. 
Since power increases as the square of 
the output voltage, doubling the voltage 
would quadruple the power. For ex- 
ample, two 150 watt units in bridge 
would yield four times 150 or 600 watts. 

This design approach is a fairly work- 
able one, but it too suffers severe and 
fundamental drawbacks. The input and 
the output grounds are not common. 
Rather, they are "floating" above chassis 
ground and any attempt to use such 
an amplifier in a multiple unit instal- 
lation would raise havoc with the 
grounding system. Another drawback 
is that a stereo amplifier would require 
four separate amplifiers connected in- 
ternally to obtain two channels; this 
plus the required double power supply 
would even further add to the com- 
plexity, weight, and cost. 

Solving the primary problem of tran- 
sistor voltage breakdown required close 
work with a major transistor manu- 
facturer. The basic power transistor 
used in the 700 watt amplifier design is 

a 600 volt television horizontal sweep 
transistor. This basic power transistor 
was modified extensively in order to 
obtain the best suitability for high 
power amplifier application. Energy 
breakdown levels, current gain, pulse 
safe operating area, and other transis- 
tor parameters were carefully adjusted in 
order to optimize their use. 

Another of the many problems as- 
sociated with transistor amplifier design 
is the problem of crossover or "notch" 
distortion. Historically, this was a se- 
vere drawback in early transistor am- 
plifiers. It was successfully solved by 
allowing the output transistors to oper- 
ate in a mode which was somewhat less 
efficient than ideal and represented one 
of many engineering compromises. In 
order to eliminate crossover distortion, 
it was necessary to allow a small amount 
of idling current to flow at all times. 
This idling current would generate a 
small amount of heat but was perfectly 
acceptable for small, low voltage am- 
plifiers that had at most two pair of 
output transistors. For a large 700 watt 
amplifier, the amount of heat that 
would be generated by idling current 
flowing in 24 output transistors would 
be excessive. It was necessary to in- 
corporate a novel biasing circuit that 

would allow the output stages to operate 
without idling current (pure class B) 
and to simultaneously completely el- 
iminate crossover distortion. This bias- 
ing circuit is used in integrated cir- 
cuit "op -amps" but had previously 
never applied to power amplifiers. The 
success of this approach depends on the 
careful attention to specific power 
transistor parameters in the low current 
region. Crossover distortion appears as 
high intermodulation distortion at low 
levels. The best transistor amplifiers 
have attained IM figures of well below 
0.05%. Production 700's attain IM fig- 
ures at 750 milliwatts of between 0.01% 
and 0.02%. 

Speaker protection is accomplished 
by a "crow bar" circuit in which heavy 
fault -current (for example, caused by 
accidently dropping a tone arm, or an 
output transistor failure) is forced to 
flow through a pair of fuses rather than 
through the loudspeaker. Since the "crow 
bar" forces heavy fault -current to flow 
through the fuses and not through 
the loudspeaker, they open immediately 
and prevent any possibility of damage. 

The problem of amplifier misbehavior 
caused by false triggering of the pro- 
tective circuits was solved by incorpo- 
rating a totally new protection circuit 
design which monitors, from micro- 
second to microsecond, the energy* that 
is being absorbed by the output tran- 
sistors during normal operation. All 
previous protection circuits have moni- 
tored the current, or in the case of 
large amplifiers, the power. The energy 
limiting approach results in an ampli- 
fier that can provide approximately 
three times as much power as an am- 
plifier equipped with current limiting 
or power limiting circuits. 

Whenever a loudspeaker engineer 
makes an attempt to extend or smooth 
the frequency response of his design, or 
to lower the distortion, the laws of 
physics demand that the loudspeaker 
become ever less efficient. 

These two facts of life, the conflicting 
requirements of sonic perfection ver- 
sus loudspeaker efficiency has always 
set an upper practical limit on loud- 
speaker performance. The recent avail- 
ability of truly high power amplifiers 
has allowed speaker designers a new 
freedom, and without question, the 
best speaker systems of tomorrow will 
be capable of truly awesome perfor- 
mance. Æ 

'Energy is the time integral of power. Expressed 

mathematically, Energy, E = VI dt, where 

V = Voltage, I = current, and with the limits 

of integration chosen to be over one half cycle 

of the waveform. 
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DYNACO SCA-80Q KIT 

$169.95 kit 
$249.95 assembled 

THE EASIEST WAY TO 

4 -DIMENSIONAL SOUND 
Dynaco's new SCA-80Q is a complete stereo ampli- 
fier and preamplifier, plus built-in QuadaptorTM cir- 
cuitry for 4 -Dimensional sound.. You can connect two 
speakers to it for conventional stereo, or four 
speakers for 4-D sound now, or later. 

Unequalled value and obsolescence -proof designs 
are Dynaco traditions. Matchless performance is 

coupled with exceptional control flexibility and uni- 
quely simple kit construction, Now you can have 
the depth, directionality, ambience and realism of 
4 -dimensional surround sound for the same cost as 

two conventional stereo amplifier channels of the 
same quality. 

The best results are obtained when the SCA-80Q 
is used with speakers that have small impedance 
variations. The most accurate front -to -back separa- 
tion is achieved wnen the impedance of the back 
speakers remains as close as possible to 8 ohms. 

All of the different Dynaco speakers have been 
designed for uniform impedance. They are a most 
sensible choice for 4-D playback with the SCA-80Q. 
Their similar efficiency and sonic characteristics per- 
mit them to be used together in the same 4-D 
system. The larger A-50 ($179.95 each) as well as 

the compact bookshelf types A-25 ($79.95 each) 
and the new A-10 ($99.95 the pair) are appropriate 
for the front. The compactness and light weight of 
the bookshelf models, particularly the A-10, render 
them ideal for unobtrusive mounting on a back wall. 

A 4-D system including the SCA-80Q and four 
full -range Dynaco speakers is the most economical 
and compact way to realize the full potential of your 
existing stereo library and FM stereo broadcasts. 
And as recordings made specifically in the 4-D for- 
mat become more available, your enjoyment will be 

greatly increased. 

SPECIAL DIRECT OFFER ON 
4 -DIMENSIONAL DEMO RECORD 

DYNACO INC. 
3060 Jefferson Street, Philadelphia, Pa. 19121 

Enclosed is my check or money order for $2.95. Please 
send me the new Dynaco/Vanguard 4-D demo record post- 
paid. Limited to USA residents only. Offer expires 
March 31, 1972. 

Name 

Address- 

City _ -State _ _ Zip 
3 I JEICI3 INC. 3060 JEFFERSON ST.. PHILADELPHIA, PA. 19121 
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Intermodulation Distortion: 
A Powerful Tool for Evaluating 

Modern Audio Amplifiers 

THIS ARTICLE has been written to 
suggest a more helpful way of 
reporting amplifier distortion 

specifications to the prospective buyer. 
The comparative merits of two types 
of distortion testing will be presented, 
leading to the conclusion that one test 
shows some clear advantage over the 
other. 

The widespread appeal of high fi- 
delity has been strengthened by the 
broad range of equipment currently 
available. The increasing variety is an 
undisguised blessing since it allows 
every enthusiast the freedom to satisfy 
personal tastes in building his own sys- 
tem. Unfortunately though, the process 
of purchasing a system becomes more 
complicated with this diversity. The 
expense involved and the individual 
nature of a high fidelity system usually 
results in a great deal of evaluating and 
comparison by the careful customer, 
who naturally wants good performance 
for good money. Any performance in- 
formation that can make the evalu- 
ation easier will be very beneficial. 

Obviously, the effective communi- 
cation of technical performance data 
is not an easy thing. First of all the in- 
formation has to be presented in terms 
that the buyer can easily handle. After 
all, why should it be necessary for some- 
one to have an intimate knowledge of 
audio electronics in order to make an 
intelligent purchase? It is also impor- 
tant that standard terms be used by all 
manufacturers in order to facilitate 
comparisons between different brands 
of equipment. Finally, since knowledge 
and equipment fall short of perfection, 
a constant updating of test procedures 
becomes essential. Unfortunately for 
the customer, the information he needs 
does not come from all manufacturers 
in a standard form, and traditional 
rating methods give way very slowly to 
more effective practices. This is not to 
say that current performance specifi- 

Crown International, Elkhart, Indiana 

Gerald Stanley & David McLaughlin 

cations are not helpful in making buy- 
ing decisions, but to point out that they 
could be more helpful. 

One of the most often quoted and 
inadequately defined technical speci- 
fications in the audio field involves the 
distortion produced in audio amplifiers. 
The term "distortion" covers a multi- 
tude of audio evils. Basically it describes 
a change in the original signal intro- 
duced by the electronic and mechanical 
equipment employed in reproducing 
the signal. An example is drawn in 
Fig. 1. The goal of any audio reproduc- 
tion system is to approach to a greater 
or lesser degree (for a greater or lesser 
number of dollars) a perfect duplication 
of an original production of a piece of 
music. The sound of the original per- 
formance, whether it comes from Van 
Cliburn or Flatt and Scruggs, becomes 
the standard. Any changes in the or- 
iginal sound can be described as some 
form of distortion.' In the process of 
translating an original performance 
onto a disc or tape, a certain amount of 
distortion is introduced. When the rec- 
ord or tape is played, the high fidelity 
reproducing system introduces other 
subtle changes and the resulting sound 
moves a little further from the original. 
As you would expect, the degree of 
change or distortion depends on the 
overall quality of all equipment that 
has been used in the process. Interest- 
ingly enough, the distortion may not 

ORIGINAL SIGNAL i INPUT! / \ DISTORTED SIGNAL I OUTPUT/ 

Fig. 1-Example of distortion 
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Fig. 2-Harmonic distortion test setup. 

even sound unpleasant, but as long as 
it represents a difference from the or- 
iginal, it is distortion by definition. To 
minimize overall distortion, then, it is 
generally important to have each piece 
of equipment in a system` produce a 
minimum amount of distortion. This 
seems rather obvious, but because of 
the difficulty of comparing distortion 
specifications which are stated differ- 
ently, it is not always easy to determine 
which equipment will produce the least 
objectionable distortion. 

Two basic methods have come into 
use for measuring distortion in audio 
amplifiers. Unfortunately the results 
of one method do not necessarily in- 
dicate the results of the other. To com- 
pound the problem, the methods are 
used with varying degrees of thorough- 
ness, which give varying amounts of 
useful information about the perfor- 
mance involved. Simply stated, the truth 
is that the buyer is not being helped as 
much as he could be. 

To begin with, the problems involved 
in evaluating amplifiers are rather sig- 
nificant. For instance, distortion tests 
are not performed while the amplifier 
is actually handling music. (See "Am- 
plifier Q's and A's-Mainly for Begin- 
ners" in this issue.) Of course, the equip- 
ment will actually be used to play music, 
but the situation is too complex to per- 
mit a practical distortion test to be per- 
formed. Therefore, the actual testing re- 
quires some simplification. The test 
conditions must also be standardized, so 
they can be duplicated accurately by 
anyone wishing to check the results. 
Supply voltages, signal level test equip- 
ment capabilities, loads and so forth 
must be specified wherever they have 
a significant effect on the outcome of 
the test. When these variables are de- 
fined, more meaningful comparisons 
can be made between different brands 
of equipment. The test should also il- 
luminate thoroughly the particular 
qualities (good and bad) of the equip - 
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For $239.95' we think you deserve 
something more than just another stereo receiver. 

KLH introduces something more. 

Most stereo receivers 
that cost between $200 and 
$250 don't sound half bad. 
Some even look kind of nice, 
if not exactly sexy. And they 
usually work more times 
than not. Perhaps they can 
best be described as pre- 
dictably adequate. 

To us, that doesn't 
sound too thrilling. 

We figure a couple of 
hundred dollars or so en- 
titles you to something 
more. Something like our 
new Model Fifty -One 
AM/FM Stereo Receiver. 
For one thing, it has big de- 

pendable power; it'll drive 
loudspeakers that leave 
lesser instruments gasping. 
It looks more expensive than 
similarly priced stereo re- 

ceivers. And it feels more 
expensive too. Each knob, 
switch and sliding control 
gives you a real sense of 
authority. Stations literally 
lock in when you turn the 

dial. The controls are crisp 
and flawless. No mushiness 
here. Also, both the AM and 
FM sections will pull in 

stations you didn't even 
know were on the dial. But 

most important, the Fifty- 

t&.,ggested east coast retail price; suggested retail price in the south and in the west $249.95 
'A trademark of The Singe: Company 

One has the overall quality 
that most people expect 
from KLH. And you get it all 
for just $239.95t ( including 
walnut -grain enclosure I . 

Make sure you see and 
hear the Fifty -One soon. It's 

at your KLH dealer now. 
You'll recognize it immedi- 
ately; it's the sexy one that 
sounds great. 

For more information 
on the Model Fifty -One, 
write to KLH Research and 
Development, 30 Cross St., 

Cambridge, Mass. 021 39. 
Or visit your KLH dealer. 
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A Div i of he Si g Compa y 

Check No. 37 on Reader Service Card 
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FREQUENCY 

ment being tested. For instance, a test 
could be made which would show ex- 
cellent performance at a particular 
operating point of an amplifier while 
completely ignoring the performance 
at other equally important operating 
levels. To summarize, a test should be 
a simplified and repeatable version of 
actual operating conditions, which ad- 
equately covers the range of perfor- 
mance expected. Both of the methods 
commonly used to evaluate audio am- 
plifier distortion are simplified, re- 
peatable versions of actual operating 
conditions, which can be used to check 
the whole range of expected perfor- 
mance. One, however, offers particular 

/ \ ORIGINAL TEST SIGNAL 
rIeTEO CJTPuT SIGNAL 

,xONONIONIC 
D6TORT9N CUIVONENT 

lORIGINAL SIGNALI 

Fig. 3-Example of harmonic distortion. 
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advantages in the evaluation of modern 
audio amplifiers. 

First, let us consider the traditional 
method-harmonic distortion testing. 
This involves evaluating an amplifier's 
performance as it handles a one -fre- 
quency signal. The complex musical 
signal is thus approximated by a single 
frequency. The test signal must be as 
free of distortion as possible, so that 
its inherent distortion is not confused 
with the distortion introduced by the 
amplifier. Essentially, the test signal is 
passed through the amplifier and the 
resulting output signal is checked for 
changes from the input. The general 
arrangement of equipment is shown in 
Fig. 2. The output signal is measured, 
after which the original test frequency 
is filtered out. The remaining output 
signal measured, on the assumption that 
what is left over consists of unwanted 
distortion components added by the 
amplifier. As typically produced (ignor- 
ing effects of hum and noise), this dis- 
tortion is called harmonic distortion 

1760 Hz 
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1 

14 kHz 

I 120 

I 1120I I ill 
120 Hz 1180 Hz -180 -60 I 60 180 
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Fig. 4-A, Harmonic distortion components, B, intermodulation distortion compo- 
nents 

DUAL TEST SIGNAL DISTORTED OUTPUT SIGNAL 

Fig. 5-Example of IM distortion 

60 Hz 

GENERATOR 

7 kHz 

GENERATOR 

COMBINING 

NETWORK 

AMPLIFIER 

UNDER 

TEST 

Fig. 6-IM distortion test setup. 

because the unwanted additions to the 
single tone can be separated into the 
harmonics of that tone. By way of il- 
lustration, if 440Hz is used for the test 
signal, the second harmonic will be 
880Hz, the third harmonic will be 
1320Hz, and so on. In this case, har - 

HIGH PASS 

FILTER 
DETECTOR 

LOW PASS 

FILTER 

A= AVERAGE VALUE OF B = INTERMODULATION 
HIGH FREQUENCY COMPONENTS 
SIGNAL B 

%DISTORTION= 
A- 

x 100 

monic distortion measurements should 
indicate the prominence of these dis- 
tortion frequencies: 880Hz, 1320Hz, etc. 
Figure 3 gives an example of the ap- 
pearance of harmonic distortion on an 
oscilloscope display. Figure 4a shows 
where the harmonics appear on a fre- 
quency spectrum. Some idea of the rela- 
tive sounds involved can be gained by 
sitting down at a piano and sounding 
middle A (440Hz). The first harmonic 
(880Hz) would be A one octave higher. 
The next octave would produce the third 
harmonic (1320Hz) and so forth. Since 
these are all in harmony, playing them 
together will obviously not produce an 
unpleasant sound, but the sound will 
definitely be different from the sound 
of middle A alone. In the actual test, 
a wave analyzer may be used to look 
at each of the harmonics individually, 
to see how much each contributes to 
the total distortion. In some equipment, 
the second harmonic may be the largest 
component, while in other equipment 
the third or some higher harmonic may 
contribute the most. Usually a total 
harmonic distortion (THD) figure is 
stated, which ideally expresses the rms 
sum of all the harmonic distortion com- 
ponents together as a percentage of the 
rms fundamental signal.' For the sake 
of thoroughness, the tests should be re- 
peated at different frequencies and at 
different power levels, although this 
takes much more time and effort. 

The second and acoustically more 
relevent method of distortion testing 
measures intermodulation (IM) dis- 
tortion. This type of test evaluates am- 
plifier performance as it handles a two - 
frequency signal. The complexity of a 
musical signal is again simplified, this 
time being approximated by the inter- 
actions of two frequencies. As defined 
by the Society of Motion Picture and 
Television Engineers (SMPTE), the IM 
distortion test signal is made up of two 
frequencies in a 4:1 amplitude ratio of 
low frequency to high frequency. Typi- 
cally the two frequencies are 60Hz and 
7KHZ (Fig. 5). The general test arrange- 
ment is shown in Fig. 6. The output 
from the amplifier passes through a fil- 
ter which removes the low frequency 
(60Hz) test signal. The remaining out- 
put, consisting of the high frequency 
test signal (7KHZ) plus the distortion 
modulation components, is AM de- 
tected", after which everything but the 
distortion products is removed by a 
second filter. The distortion modula- 
tion components are measured and 
expressed as a percentage of the total 
AM detected signal. The primary dis- 
tortion measured comes from the inter- 
action of the two test frequencies. The 
60Hz frequency will modulate the 
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before you select a speaker 
look into all the Fax. 

WALL OF SOUND -12 indi- 
vidual high efficiency drivers; 
6%" deep; unique integrated 
cyclone labyrinth. $399.95 

F-2A-High power handling 
capacity and flat frequency 
response at a super -low price. 
$59.95 

FE -8A-8 individual drivers for 
high -efficiency, concert hall 
sound: low distortion over full 
frequency range. $279.95 

L-34A-Bookshelf-type front 
loaded folded horn 4 -way system 
outperforms many floor -standing 
models. $189.95 

Model for model, we put more into them. So you get more out 
of them. See and hear for yourself how true pitch and zero over- 
lap engineering are incorporated into our entire line. Check out 
the advanced electronics responsible for distortion -free repro- 
duction of the widest possible range of sound. See the special 
sound chambers. Even bigger -and -better baffles for improved 
sound dispersion. You won't see the quality control testing we 
give every component in every speaker. But you'll hear the 
super -sound results. 

INSIST ON A FREE COMPARATIVE 
LISTENING DEMONSTRATION 
If your dealer doesn't stock Fairfax, 
we'll send him a pair of speakers pre- 
paid for evaluation...lwe pay the ship- 
ping charges both ways). If he doesn't 
believe you, show him this ad. 

FREE 
COMPARATIVE TEST REPORT 
Find out how experts test and rate our 
speakers in comparison to other leading 
speaker systems. Send for your free copy 
of a highly informative Test Report. 
A"must before purchase. 

FAIRFAX,of course. 
the J'UPEleOUND line 

FTA-2-3-way system with four 
power -packed drivers. Unheard 
of at $139.95 

FX-100A-2-wey speaker system 
with our own crossover design cuts 
"hole -in -the -middle" effect. $79.95 

FX-200C-Newly redesigned 
with twin 8" drivers and super - 
dome tweeter for big -speaker 
sound. $99.95 

'FA lRFA X 
I NDUSTRTES INC. 

900 PASSAIC AVE. EAST NEWARK, N.J. 07029 

Check No. 39 on Reader Service Card 
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7KHZ frequency and form sum -and - 
difference frequencies, such as the sum 
of the two (7060Hz) and the difference 
between the two (6940Hz). Other sum - 
and -difference frequencies will also 
appear involving the harmonics of both 
frequencies. Figure 4b shows what some 
of these will be on the frequency spec- 
trum. For the purpose of practical mea- 
surement, only the distortion compo- 
nents around 7KHZ are significantly 
large and these are the ones measured as 

distortion. Figure 5 shows how IM dis- 
tortion of the test signals might appear 
on an oscilloscope display. Again using 
the piano to illustrate, an idea of the 
kind of sound involved here can be 
gained by sounding middle A again, 
and then sounding middle A along with 
the white keys on either side of it (G 
and B). These two notes are between 

50Hz and 60Hz different from A, and 
when played together with A, demon- 
strate the kind of dissonance resulting 
from intermodulation distortion. 

Depending upon the particular con- 
ditions of the test, such as the charac- 
teristics of the equipment being tested, 
the frequencies used may be changed 
and the 4:1 amplitude ratio between 
frequencies may vary. Generally the 
4:1 ratio of 60 Hz and 7KHZ is used 
because it provides a realistic example 

harmonic ratings suggests that the cus- 
tomer would prosper if one method 
were consistently used, in which case 
he could make meaningful comparisons. 
For a number of reasons, IM testing is 
the logical choice. 

To begin, there are significant weak- 
nesses in the harmonic testing proce- 
dure. First, the harmonics detected as 
distortion are not always offensive to 
the listener. The piano experiment sug- 
gested above should illustrate this, along 
with the fact that musical sounds are 
frequently made up of harmonic com- 
binations. Second, the single -frequency 
test signal does not resemble typical 
program material and the results do not 
indicate the kind of complex interactions 
that occur between different frequen- 
cies. This can result in ignorance of 
serious deficiencies in the equipment. 
Third, the usual THD figure groups all 
harmonic components together, which 
can mask the fact that most of the po- 
tentially offensive distortion comes 
from high order (higher frequency) 
harmonics'. An amplifier generating 
mostly high order distortion products 
may then sound worse than another 
with the same THD rating which pro- 
duces lower order distortion. Fourth, 
THD measurements group noise along 
with harmonic components and thus 

of the musical situations for which an 
audio amplifier is designed. IM tests 
should be run at a wide range of output 
power levels to reveal problems that 
may show up only at particular levels. 
As an example which will be discussed 
in more detail later on, IM testing shows 
excellent sensitivity to low power cross- 
over notch distortion, which is a tra- 
ditional sore spot of some solid state 
amplifier designs. 

Now that we have briefly discussed 
both methods, you might naturally ask 
how they are related, but this is not a 
simple nor brief proposition. A great 
deal of discussion has been published' 
with impressive mathematical support 
to describe this elusive relationship, 
but the results do not apply to most 
equipment. Several common (and some- 
times desirable) characteristics of elec- 
tronic equipment can each or all re- 
move any predictable relationship be- 
tween IM and harmonic distortion. At 
a given peak power level, and within 
the normal operating range of high fi- 
delity amplifiers, IM distortion typi- 
cally runs from two to six times as high 
as harmonic distortion. In any indi- 
vidual case, however, it is necessary to 
run both tests if both harmonic and IM 
figures are needed. This lack of a simple 
means by which to compare IM and 

toward the newest shape in sound 

Possibly some one has been bending your ear about the newest 
shape in sound. It's called CELESTA! This speaker has a cast 
chassis, functionally -formed under extremely high pressure for 
lasting precision. A baked -on lacquer finish and slim profile 
(8" model is only 3'/,6" total depth) are distinguishing features 
of all SIX CELESTA models. Vibration -free, rugged CELESTA 
frames assure added years of listening pleasure. So go on ... 
bend some one else's ear about the newest shape in sound ... 
CELESTA. Incidentally, free cabinet plans included with speaker. 

See your dealer, or write UTAH for complete information 

HUNTINGTON, INDIANA 
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Radio Shock puts more into its speakers 
by leaving 

a few things 
out! 

Realistic Optimus-5. 
Our deluxe boo<shelf 
model. 1 2" aco.istic- 
suspension woofer, 
3 tweeters, unique 
crossover, tonal balance 
controls. 11 Y2 x14 x 25" 
99.95 

Nova -Omni. 
Solves those 

placement problems 
with 360° dispersion -put 

a pair anywhere for great 
stereo. 8" top -firing woofer, side 

tweeter.Ornamental iron grille. 
11'hx11'hxl9th:' 69.95' 

AND 
ALLIED RADIO STORES 

la A TANDY CORPORATION COMPANY 

Dept. A-9 2725 W. 7th St. Ft. Worth, Texas 76107 

Things like distributors and their profits . and costly 
(to you!) trade shows, factory salesmen, promotional 
programs, and more. We leave those things out because 
we design our own Realistic a speakers . . . and build 
them in our own plants . . . and sell them factory -to - 

you in our own 1300 stores. We put in more quality, more 
special features, more beauty per $ because we leave 

out costs other brands are forced to "pass on" Now 
you know our secret. Visit our nearest store and see how it 

pays off for you in superior sound at Real(istic) savings! 

Realistic Optimus-1 
Over 50,000 sold. 10' 

acoustic -suspension 
woofer, 2 tweeters, 

111/2 x12x23" 
79.95' 

Realistic 
MC -500. 

BIG -sounding 5" 
acoustic -suspension 
woofer, 2" tweeter. 

9x11 -3/4x151/2' 
30.00' 

Realistic 
MC -1000 
Compact for 

serious music loves 
8" acoustic-susps slop 

woofer, 3 tweeter. 
81/4 x111/41x17', '50.00* 

Realistic Minimus -0.5. 
Tiny add-on "beefs up" 

sound of portable 
radios, recorders. 
Ideal extension too. 

10.95 

Realistic Nova -9. Our 
floor model with bass 

so deep you can feel it. 
15" acoustic -suspension 
woofer, midrange, 
tweeter. Our best. 
131/2x20V2x27" 
159.95 

Plus appl,cable surcharge/revaluation Charge. We service what we sell everywhere 2, speaker systems to choose Ir om Ask for our free catalog 

Check No. 41 on Reader Service Card 
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Wednesday for piano. 
Thursday for horns. 

Close your eyes. 
Lou Rawls is singing. He says, 

"Believe in me." And you do. 
An acoustic guitar, way off to 

the left somewhere, scratches the 
back of your ear. Trap drums hug 
the bass guitar in the center of the 
sound. Strings, 
woodwinds, 
percussion, 
trombones, 
fourteen different 
pieces of pure sound come 
together. 

And you're there with them- 
hearing, sharing, capturing a 

moment that never happened. 
They don't make records like 

they used to. 
Until very, very recently the 

goal of any musical recording was 
to recreate an event that had 
happened somewhere. The "live" 
performance was perfection; the 
only purpose of recording was 
to record. 

It's not that way any more. Not 
with the new music. 

The last album you bought, the 
one with fifteen or twenty artists 
performing together, likely took a 

month to record, another month 
to mix. Many of the musicians 
performed as soloists, the rest in 
small groups. Only three people 
were there from the first day to 
the last: The arranger, the 
producer and the sound engineer. 

The control room looks like a 

control room. Lots of dials, 
buttons, lights. The sound 
engineer works at a console 
controlling all the same things 
your sound system controls: Bass, 

treble, volume, balance, etcetera. 
The only difference between your 
system and this one is a little more 
sensitivity, capacity, precision and 
maybe two or three hundred 
thousand dollars. 

The control room and the studio 
are acoustically 

isolated. Very 
important. The 

only way sound can 
come out of that studio 

is through a speaker in the 
control room. See those 
beauties all in a row? JBL speakers, 
thank you. 

Out in the studio, there are 
yards and yards of cloth hung here 
and there between musicians, 
over instruments and next to 
microphones. The cloth dampens 
sound. It keeps each instrument's 
sound near the microphone 
assigned to it. That's important. 
Musical instrument microphones 
are very precise and very literal 
and can pick up the wrong sound 
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just as efficiently as they can the 
right one. 
Wednesday. 

The bass guitar, the acoustic 
guitar, the piano, drums, 
percussion and Lou Rawls worked 
the same session. 

The tambourines start in the big 
studio but are banished to the 
isolation booth because their 
sound is leaking into other 
microphones. 

Look at the five microphones 
on the drums; three for the traps 
and two for the bass drums. Each 
is there to retrieve a particular 
tonal quality. 

See the mike inside the piano, 
under the top, over the sound? If 
you really want to hear good 
piano, that's the place. 
Thursday. 

Horns, woodwinds, strings- 
each takes his turn until all have 
had their say. 

Finally, fourteen channels are 
filled, each with a component of 
the total sound, ready to be 
blended. 
Monday. 

The mix -down begins. 
Fourteen tracks heading 
toward two. 

Each monitor 
speaker holds a 

separate sound. And 
now each is heard in turn, solo 
and then in unison. 

The sound engineer steps to the 
podium and brings up the bass 
guitar for rhythm. It goes in the 
center of the stereo perspective. 
He tightens it slightly, adding 
equalization at 50 Hz. 
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L100 CENTURY 
A rL nawai bes -t seller. The beautiful twin of JBL's compact 
professioral 5t clio monitor. Now the mightiest bookshelf 
eve- proc.cec. Easily handles 50 watts of continuous 
program rrate-ial, although it takes only 1 watt to produce 
78db sound pressure level at 15 feet. Oiled walnut enclo- 
sure and a new dimensional grille that's more acoustically 
trar sparest than cloth and happens in colors like Ult-a 
Blu., Burnt Orange or Russet Brown. 14"x24"x14". $273. 

.....: .va. 
. 

77,7,lp' 

.u..; 

Traps left and traps right. A little 
equalization to brighten them; 
some echo to give them depth. 

Now the bass drum; then the 
acoustic guitar on the left with the 
piano on the right to balance it. 
Wednesday, again. 

The tambourine comes into the 

Check No. 42 on Reader Service Card 

L200 STUDIO MASTER 

Just like JBL's professional studio monitor only more so. 

High acoustic output, unifcrm spatial distribution, smooth 
frequency response and the extraordinary capability of 
handling a full 100 watts of continuous program material, 
yet produces 80db sound pressure level at 15 feet with 
only 1 watt input. Gracefu tapered form, oiled walnut 
enclosure and sculptured Crenelex grille in Smoke or 
Raven or Aegean or Burgundy. 33"x24"x21". $597. 

Guitars over there. Woodwinds here. How do they do that? Besides the 
left -channel and right -channel placements, the sound engineer uses tiny 
delays in sound and drops in volume to place the sound "away" from you 
or "near" you. Your brain does the rest, putting each sound in 

stereo perspective. 

center with a bit of echo to 
make it fuller. French horns 

left and right and the sweetening 
process: Bass trombones for 
resonance. An oboe solo 
for delicacy and a room full 
of strings-violins, cello, viola 
-to make the whole thing 
smooth and round. 

And, finally, all monitor 
speakers are in agreement. One 
last button is pushed, and the 
master recording,is made. 

That's all there is to it. 

The art of recording is 

changing. The business is 

changing. More creative scope, 
more ideas, more discipline. 
A whole new incredibly complex 
art form has emerged. 

We're glad to be a part of it. In 

fact, most major recording studios 
in the world produce 

their records 
mastered on 

JBL monitors. 

James B. Lansing 
Sound, Inc. 

3249 Casitas Avenue 
Los Angeles 90039 

A subsidiary of 
Jervis Corporation 

Our thanks to Lou Rawls and MGM Records for allowing us to document the recording, mixing and mastering of the title song from the MGM movie, Believe in Me. 
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may produce a mischaracterization of 
a product. Fifth, harmonic distortion 
testing instruments may have residual 
distortion levels above the distortion 
levels of the amplifiers under test. It 
is difficult to inexpensively produce 
and analyze a test signal with distortion 
lower than state-of-the-art audio am- 
plifiers. Sixth, the test procedure is un- 
wieldy. In the usual process, some fine 
tuning is involved to completely remove 
the test signal before the harmonics are 
measured, a procedure which needs to 
be repeated at different frequencies, 
and then at different power levels for 
each frequency. This results in a sen- 
sitive operation being performed many 
times for a single piece of equipment. 
Many of the aforementioned weaknesses 
could be lessened by the use of a wave 
analyzer, but this would not help the 
problems of expense and time involved. 

In contrast, IM testing offers clear 
advantages over harmonic testing. First, 
the sum -and -difference frequencies de- 
tected as distortion by IM testing are 
not harmonically related to the original 
signals and therefore constitute a much 
more audibly obnoxious type of dis- 
tortion (as suggested by the piano ex- 
periment). Second, the use of a two - 
frequency test signal provides a simple 

SMPTE IM 

60 Hz: 7 kHz:: 4:1 

0.01 Ó.1 

PEAK EQUIV. WATTS 

Fig. 7-IM evidence of crossover notch at low power. 

but more realistic approximation of 
musical material, and the test results 
indicate the interactions between fre- 
quencies that can be expected in actual 
use. Third, the use of the 4:1 SMPTE 
amplitude ratio gives an inherent promi- 
nence to more audible high -order dis- 
tortion products, which in turn brings 
about better agreement of IM test re- 
sults with listening tests'. Fourth, 
SMPTE IM measurements concentrate 
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on a relatively narrow band of frequen- 
cies around the upper test frequency, a 
situation which serves to keep hum and 
other noise out of the final test results. 
Fifth, it is possible to obtain reasonably - 
priced IM distortion measuring equip- 
ment with residual distortion levels be- 
low those of state -of -the art audio am- 
plifiers. Sixth, since there is no tuning 
needed to filter out the test frequencies 
and since two frequencies in combi- 

I 

If the reviewers compare 
our $19.95t cartridge 

with the very best:.. 

\ \ \\ \ 
what can they compare 
our $150' Limited Edition 

cartridge with? seeo -v tSuggested Retail Price 

The incomparable new STEREO -V magnetic cartridges 
from Electro -Voice. 8 in all. At the best hi-fi dealers in town.Today. 

*"Overall, its "trackability" score was just behind the top -rated cartridges, which are the only 
ones we have found to be able to negotiate the difficult passages of this record ("Audio 
Obstacle Course") with no more than mild mistracking."-Electronics World, October, 1970 

ELECTRO -VOICE, INC., Dept.224A, 602 Cecil Street, Buchanan, Michigan 49107 
In Canada: EV of Canada, Ltd., 345 Herbert Street, Gananoque, Ontario 
In Europe: ElectroVoice, S.A., Lyss-Strasse 55. 2560 Nidau, Switzerland 

5&eeer Wer. 
a GULTON subsidiary 
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nation provide a test for the entire audio 
bandwidth, the only change necessary 
during the test is in the power level. 
With proper equipment, IM testing can 
thus be done very quickly and effi- 
ciently. 

Despite these advantages, IM dis- 
tortion testing has found limited use 
and has sometimes been used to poor 
advantage. It is most important to cover 
an adequate range of power levels if 
an amplifier is to be thoroughly tested. 
As mentioned before, crossover notch 
distortion has plagued many solid state 
amplifiers. Fortunately, this type of 
distortion generates high order terms 
which quickly show up in SMPTE IM 
measurements if the tests are made at 
the levels (as low as 10 milliwatts) where 
crossover problems occur. Testing down 
to a level of 1 watt (a commonly used 
lower test limit which is frequently un- 
derstood by the expression "all power 
levels below rated output") hardly ever 
reveals the cross -over notch distortion 
(e.g. In a 100 watt amplifier this is only 
20dB below full output whereas music 
may cover 70dB.) Figure 7 illustrates 
the kind of IM increase that can occur 
at low power levels. 

To summarize, harmonic distortion 
testing, on the surface is very simple 

conceptually and can be useful in equip- 
ment for which SMPTE IM testing 
would be inadequate (such as a graphic 
equalizer where low and high frequen- 
cies follow different signal paths.) But 
for many situations and in particular 
the case of audio amplifier testing, IM 
distortion measurements offer distinct 
advantages both to the manufacturer 
and to the consumer. Due to the sim- 
plicity of such tests with a modern, in- 
expensive IM analyzer, serious cus- 
tomers should insist on a fully docu- 
mented plot of IM distortion versus out- 
put power, a request which quality 
manufacturers will happily fulfill. 

1. A separate problem is noise, which involves 
the addition of unwanted sounds not related 
to the sound being reproduced, such as hum 
from power supplies, etc. Important kinds of 
distortion included in the definition above, but 
not considered in this discussion, are phase 
distortion and amplitude distortion. Phase dis- 
tortion deals with the shifting of the complex 
relationships among the different tones of a 

musical signal and is generally much more 
subtle than harmonic or intermodulation dis- 
tortion. Amplitude distortion results from vari- 
ation of gain with frequency and shows up as 

poor frequency response. 
2. This assumes that the equipment has been 

chosen so that the different components will 
be compatible with each other, or noninter- 
active. (For example, damping factor is a mea- 

sure of noninteractiveness of amplifiers and 

loudspeakers.) Otherwise, some part of the 
system will be improperly loaded or driven and 

distortion will occur regardless of the quality 
of the equipment. 

3. Commercial THD analyzers actually mea- 

sure the average of the distortion signals taken 
as a percentage of the average distorted am- 
plifier output, rather than measuring rms 
figures. 

4. This operation in effect demodulates the 
high frequency signal from the high pass fil- 
ter. From the demodulated signal an average 
value is taken as a reference for the percent 
distortion. The intermodulation components 
(low frequencies) are then separated from the 
high frequency by the low pass filter. 
5. See, for example, Callender, M.V. and S. 

Matthews "Relations between Amplitudes of 
Harmonics and Intermodulation Frequencies," 
Electronic Engineering (June, 1951), P. 230, 
and D.E. O'N. Waddington "Intermodulation 
Distortion Measurements," Journal of Audio 
Engineering Society (July, 1964), Vol. 12, #3, 
P. 221. 
6. Shorter, D.E.L. "The Influence of High Or- 

der Products in Non-linear Distortion," Elec- 
tronic Engineering (April, 1950), P. 152. 

7. Callender and Matthews, op. cit. 
8. See also "Amplifier Requirements & Speci- 
fications," AUDIO, (April, 1971), Vol. 54, #4, 
p. 32. 

Unclipping Power. 700 Watts. 
(High fidelity. The concept isn't new-but the power you need to hear it is) 

High fidelity means low distortion. 
A good amp will give you low dis- 
tortion - when it's not clipping. 
But your typical 150 watt per chan- 
nel number is going to clip. Even 
with the best and most modern 
speaker systems, there's just not 

enough power to avoid overload 
during low frequency passages. 
And on musical peaks. You need 
unclipping power to prevent over- 
load - and distortion. Phase 
Linear is unclipping power. 700 

watts. It's the untypical solid state 
amplifier with the three year guar- 
antee - on parts and labor. 700 

watts of high fidelity power at $779 

suggested retail price. 

That's not typical either. 

The Phase Linear power sound is at your dealer's. 
Or write Phase Linear, 405 Howell Way, Edmonds,Wa. 98020 for information. 
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POWER - Better than 350 watts/ 
channel R.M.S., both channels driv- 
en into 8 ohms, 0 to 20 kHz. 
HARMONIC or I.M. DISTORTION - 
less than .25%; typically .01%. 

POWER at CLIPPING - 450 watts 
per channel R.M.S. at 8 ohms. 720 
watts per channel. R.M.S. at 4 ohms. 
270 watts per channel R.M.S. at 16 
ohms. 
FREQUENCY RESPONSE - 0 to .25 
mHz. 
DAMPING RATIO - 1,000 to 1, 6' 

20 Hz. 
HUM & NOISE - Better than 100 dB 
below 350 watts; typically 110 dB. 
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Amplifier Q's and A's -- 
Mainly For Beginners 

Q. Is it still necessary for amplifiers to 
be divided into a preamp and a power 
unit? Why should I be bothered with all 
those connecting cables? 
A. Years ago, in the tube era, were 
several advantages in having separate 
units. For some cabinet installations, 
the main amplifier with its massive 
power and output transformers could 
be placed at the bottom, leaving the 
control unit to be mounted in the most 
convenient position. Secondly, the radi- 
ated hum field from the power trans- 
former was more difficult to control in 
an integrated unit. Thirdly, the sheer 
size of a high -power integrated unit 
was a disadvantage in itself. But with 
solid-state techniques these advantages 
have tended to disappear. Power trans- 
formers can be much smaller and there 
are no output transformers to contend 
with. And so, integrated amplifiers 
with powers up to 100 watts per chan- 
nel are every bit as good as separates. 
But for very high powers-of the order 
to two or three hundred watts, there is 
the problem of size and heat dissipa- 
tion, and so separates are to be pre- 
ferred. 

Q. How about receivers? Are separate 
tuners and amplifiers better? 
A. Much the same arguments apply 
here too. Two big problems with FM 
tuners using tubes was drift caused by 
heat dissipation, and, secondly, size. 
Now, many receivers have very elabo- 
rate amplifier sections and give a high 
standard of FM performance too. Even 
so, separate tuners are still recom- 
mended for those who want the last dB 
of performance. And, of course, they 
are even more versatile-why buy a 
new set of equipment if all you need is 
better FM reception? 

Q. I can see that transistors have many 
advantages over tubes-freedom from 
microphony, less hum, small size, and 
they do not age. But aren't these ádvan- 
tages realized at the expense of noise 
and distortion? 
A. Definitely not! Taking the question 
of noise first, modern audio transistors 
can have a significantly lower noise 
level than the very best tubes-which 
is one reason why they are extensively 
used in studio equipment and micro- 

phone preamplifiers working with 
extremely small signals. As for distor- 
tion, it must be said that many early 
solid-state amplifiers had a higher 
distortion than their tube counterparts. 
Crossover distortion was a problem at 
low volume levels and another factor 
was the actual distribution of spurious 
harmonics. Although the overall meas- 
urable distortion might be quite low, 
the proportion of high order harmonics, 
like the fifth, seventh, and ninth, was 
high. It has long been known that these 
high order harmonics are subjectively 
more unpleasant and in fact, several 
proposals have been made for a real- 
istic "weighting factor." The effect, 
as far as the listener is concerned, is 
a harshness of the sound, variously in- 
terpreted at the time as a brilliance, a 
clarity, or "that transistor sound." But, 
of course, during the past few years, 
developments in circuitry and improve- 
ments in transistors have changed the 
picture completely. Modern solid- 
state amplifiers have a lower distor- 
tion and better signal-to-noise ratio 
than possible with tube amplifiers. 
Elimination of the output transformer 
(necessary with tubes) has meant that 
the designer can achieve stability, wide 
bandwidth, good transient response, 
and a damping factor effective over 
the whole band. True, all these para- 
meters can be met with output trans- 
formers but not too easily and cer- 
tainly not cheaply. For instance, to 
maintain the low frequency response, 
a high primary inductance is required, 
but the windings have to be section- 
alized to reduce self -capacity or high 
frequency and stability will suffer. As 
a matter of interest, some time ago. 
Peter Walker demonstrated a bridge 
method of evaluating the distortion of 
an amplifier using any kind of input 
signal, including speech and music. 
Briefly, it involved the balancing out of 
the input signal with the output-what's 
left is distortion, a deviation from the 
original. It could be displayed on an 
oscilloscope or amplified and fed into 
a loudspeaker if so desired. Obviously, 
this method must be almost foolproof 
as it takes into account IM, THD, tran- 
sient mutilations, frequency deviations, 
thermal effects, and so on. I said almost 
as phase effects could cause instability 
unless precautions are taken. At the 
demonstration, Peter Walker proved 
that the distortion detected by the 
bridge was greater on his old and re- 

spected Quad tube amplifier than on 
his 303 transistor amplifier! 

Q. If I buy an add-on power amplifier 
for quadraphonic sound, will I need the 
same power for the rear channels? 
A. Yes. Many recordings demand equal 
power from all four speakers although 
a few use ambience only for the rear 
channels. Overall sound level, however, 
should be about the same as for con- 
ventional two -channel, although opin- 
ion is divided on this issue. 

Q. What noise level is inaudible? My 
amplifier is rated at 65 dB for PHONO, 

yet the background noise is quite loud. 
A. This is not an easy question to an- 
swer because there are so many factors 
involved. Here are some of them: Dis- 
tribution of the noise (i.e., the propor- 
tions of low and high frequencies), 
loudspeaker characteristics, room char- 
acteristics, and method of measuring. 
A speaker system with a "peaky" treble 
will over -emphasize hiss, and obviously 
a low frequency hum of 60 Hz would 
be more audible from a loudspeaker 
with a resonance in that region. Again, 
a hum that would be completely inau- 
dible on a small bookshelf speaker 
might be unbearably loud on a large 
corner horn system. In practice, a signal- 
to-noise ratio of 50 dB or above (re- 
ferred to full amplifier rated output) 
would be unobjectionable. 

Q. Is there any point in buying an am- 
plifier having a higher output than I 
need? Would it sound cleaner at low 
levels? 
A. In general, it is wise to allow as 
large a factor of safety as possible. 
It would surprise many people to know 
that what often passes as a roughness 
in the sound or is dismissed as a re- 
cording defect is actually overloading. 
Many of our present day loudspeakers 
are relatively inefficient (0.5% is not 
uncommon) and they really do need a 
fair amount of power, especially in a 
large, well -damped room. Usually, 
there is no detectable difference be- 
tween very large and small amplifiers 
at low listening levels, although it must 
be said that transient peaks are often 
larger than many people imagine! A lot 
depends on the amplifier's overload 
characteristics-some clip peaks cleanly 
without fuss, while others produce an 
excruciating noise! G. W. T. 
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New Amplifiers and Preamplifiers 
The following are specifications 

for amplifiers and preamplifiers 
recently introduced. Note that they 
are supplied by the manufacturer 
and are not the result of tests by this 
magazine. A more complete direc- 
tory, giving data on earlier models, 
was published in the September, 
1971, issue. Single copies may be 
obtained for 60e from the Sub- 
scription Manager, AUDIO Magazine, 
134 No. 13th St., Philadelphia, Pa. 
19107. 

*Power Output -Wattage rms per 
channel, usually with 8 ohm loads, 
both channels driven simultaneously. 

*THD-Total Harmonic Distor- 
tion measured at 1000 Hz for full 
rated power output. Top -of -the -line 
units have less than 0.5% THD. 

*IM -Another form of distortion, 
also measured at rated power output. 
IM means intermodulation and 
refers to the sum -and -difference 
tones produced by the interaction of 
two wanted tones. Should be less 
than 1.0% up to full power. 

*Power Bandwidth -The range, in 
Hz, over which the power output 
does not fall by more than half, 
i.e. 3 dB. Top units rate at 20 to 
30,000 Hz. 

*Frequency Response -Again, a 
range in Hz, but measured at the 

1 watt power output level (rather 
than at full output as with band- 
width). Limits depend on engineer- 
ing philosophy. 

*S/N, Phono -The signal-to- 
noise ratio through the phono 
input. Anything over 60 dB is a 
good figure. 

Two -Channel 
Preamplifier 

Marantz 3300 

Freq. Resp.: 6 to 80,000 Hz -3 dB 
THD: 0.2% IM: 0.2% 
S/N, Phono: 100 dB 
Phono Sensitivity: 1.35 µV 
Features: Straight-line tone con- 
trols, speaker switch, 2 tape monitors, 
variable central channel output. 
Price: $395.00 

Four -Channel 
Integrated Amplifiers 

JVC DCA -V10 
Power Output: 15 watts / channel 
THD: 0.5% 
Freq. Resp.: 8 to 100,000 Hz 
S/N Ratio: 90 dB 
Features: 4 -chan. CD -4 indicator, 
phone jacks, and remote control 
jack. 
Price: Not yet fixed. 

Dynaco SCA-80Q 
Power Output: 40 W per chan. 
THD: 0.5% IM: 0.5% 
Power Bandwidth: 8 to 50,000 Hz 
Freq. Resp.: 15 to 50,000 Hz ±0.5 dB 
S/N, Phono: 60 dB 
Features: Quadaptor, balancing 
switch. 
Price: $169.95, kit; $249.95, wired. 

Pioneer QA -800 
Power Output: 20 W per chan. 
THD: Less than 0.5% IM: Less than 
0.8% 
Power Bandwidth: 15 to 50,000 Hz 
Freq. Resp.: 8 to 70,000 Hz ± 1 dB 
Features: Quadralizer, 2 or 4 chan. 
operation, 2 phono, tape and AUX 

inputs, filters, 20 dB muting switch. 
Price: $349.95 

Rotel RA -314 
Power Output: 21 W per chan. 
THD: 0.2 1M: 0.5% 
Power Bandwidth: 25 to 30,000 Hz 
Freq. Resp.: 20 to 35,000 Hz + 1.5 
dB 
S/N, Phono: 60 dB 
Features: 4 -chan. discrete and 
matrix, 2 phone jacks. 
Price: $229.95 

Fisher TX -420 
Power Output: 15 W per chan. 
THD: 0.5% IM: 0.8% 
Power Bandwidth: 30 to 20,000 Hz 
Freq. Resp.: 20 to 25,000 Hz ±2 dB 
S/N, Phono: 65 
Features: 4 -chan. 8 -track player, 
matrix decoder. 
Price: $299.95 

Kenwood KA -8044 
Power Output: 22 W per chan. 
THD: 0.5% 
Power Bandwidth: 15 to 70,000 Hz 
Freq. Resp.: 15 to 50,000 Hz 1 dB 
S/N, Phono: Better than 65 dB 
Features: Handles discrete or coded 
sources, synthesizes, 4 VU meters, 
front and rear tone controls. 
Price: $299.95 
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Two -Channel 
Integrated Amplifiers 

3 3 3 3 ® «N... 1 
Nikko TRM-400 
Power Output: 16 W per chan. 
THD: 1.0% IM: 1.0% 
Power Bandwidth: 30 to 20,000 Hz 
Freq. Resp.: 20 to 30,000 Hz +1 dB 
S/N, Phono: 60 dB 
Features: Filters, 2 outputs, mag.- 
cer. switch. 
Price: $109.95 

Marantz 1060 
Power Output: 30 W per chan. 
THD: 0.3% IM: 0.5% 
Power Bandwidth: 15 to 40,000 Hz 
Freq. Resp.: 15 to 40,000 Hz ±2 dB 
S/N, Phono: 65 dB 
Features: 2 front mic inputs, step 
tone controls, spkr. switch. 
Price: $189.00 

ZIMr ,a311111B 

Revox A78 
Power Output: 40 W per chan. 
THD: 0.1% IM: 0.3% 
Power Bandwidth: 10 to 40,000 Hz 
Freq. Resp.: 20 to 20,000 Hz +1 dB 
S/N, Phono: 80 dB 
Features: Sep. adjust. inputs, step 
tone controls. 
Price: $325.00 

1 i1-e 
' 411 ae, 1 

Pioneer SA -800 
Power Output: 34 W per chan. 
THD: 0.5% IM: 0.5% 
Power Bandwidth: 5 to 50,000 Hz 
Freq. Resp.: 5 to 80,000 Hz ±1 dB 
S/N, Phono: 80 dB 
Features: Direct coupled output, 
2 tape mon., step tone controls. 
Price: $239.95 

TEAC AS100 
Power Output: 30 W per chan. 
THD: 0.2% IM: Less than 0.2% 
Power Bandwidth: 10 to 40,000 Hz 
Freq. Resp.: 5 to 200,000 +0 -2 dB 
S/N Ratio: Better than 90 dB 
Features: Step tone controls, front 
panel tape jacks, 2 AUX and PHONO 
inputs, spkr. switch. 
Price: $299.50 

Standard PM -158 
Power Output: 7.5 W per chan. 
THD: 0.5% IM: 0.2% 
Power Bandwidth: 30 to 25,000 Hz 
Freq. Resp.: 20 to 30,000 Hz ±3 dB 
S/N, Phono: 60 dB 
Features: Mag. or x -tal switch. 
Price: $69.95 

Olson AM -375 
Power Output: 40 W per chan. 
THD: 0.4% IM: 0.1% 
Power Bandwidth: 20 to 20,000 Hz 
Freq. Resp.: 10 to 25,000 Hz +1 dB 
S/N, Phono: 60 dB 
Features: Distortion level indicator. 
Price: $139.00 

Sherwood 9500C 
Power Output: 45 W per chan. 
THD: 0.9% IM: 0.6% 
Power Bandwidth: 8 to 35,000 Hz 
Freq. Resp.: 20 to 20,000 Hz ±0.5 dB 
S/N, Phono: 65 dB 
Features: Spkr. switch, filters, 2 

AUX inputs. 
Price: $199.95 

Hitachi IA -1000 
Power Output: 70 W per chan. 
THD: 0.1% 
Power Bandwidth: 10 to 100,000 Hz 
Freq. Resp.: 10 to 100,000 +1 dB 
S/N, Phono: 65 dB 
Features: Step tone controls, filters, 
tape mon., spkr. switch. 
Price: $319.95 
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Four -Channel 
Power Amplifiers 

Pioneer QM -800 
Power Output: 25 W per chan. 
THD: 0.5% IM: 0.5% 
Power Bandwidth: 10 to 50,000 Hz 
Freq. Resp.: 5 to 80,000 Hz +1 dB 
S/N Ratio: 90 dB 
Features: 4 VU meters, meter level 
switch, input level switch. 
Price: $299.95 

Two -Channel 
Power Amplifiers 

. . . 
Crown DC -4000 
Power Output: 2,000 W per chan. 
THD: Less than 0.1% 
IM: Less than 0.1% 
Power Bandwidth: 20 to 20,000 Hz 
Freq. Resp.: 0 to 20,000 Hz ±0.1 dB 
Features: Peak reading power output 
indicator. 
Price: Not yet determined. 

Add-On Convertors 

Sanyo DCA1500X 
Power Output: 40 W per chan. 
Power Bandwidth: 50 to 15,000 Hz 
Freq. Resp.: 20 to 20,000 Hz 
S/N Ratio: 60 dB 
Features: Matrix or discrete switch, 
2 or 4 chan., headphone jack. 
Price: $99.95 

JVC VN -5101X 
Power Output: 15 watts / channel 
Freq. Resp.: 20 to 50,000 Hz 
S/N Ratio: Better than 70 dB 
Features: CD -4 demodulator, 5 tone 
controls, master volume, remote 
balance control jack. 
Price: Not yet determined. 

Sansui QS -100 
Power Output: 15 W per chan. 
THD: Less than 0.8% IM: Less than 
1% 
Power Bandwidth: 25 to 40,000 Hz 
Freq. Resp.: 20 to 50,000 Hz ± 1 dB 
Features: Synthesizer/decoder, 4 VU 
meters, front/rear and left/right 
balance switches. 
Price: $209.95 

Pioneer QL-600 
Power Output: 10 W per chan. 
THD:0.5% IM:1.0% 
Freq. Resp.: 20 to 20,000 Hz +1 dB 
Features: Matrix or phase shift 
switch, 4 VU meters, 4 level con- 
trols plus meter controls. 
Price: $199.95 

eçad 

Phase Linear 400 
Power Output: 200 W per chan. 
THD: 0.25% IM: 0.25% 
Power Bandwidth: 0 to 20,000 Hz 
Freq. Resp.: 0 to 250,000 Hz 
Features: 2 VU meters. 
Price: $499.00 

Dunlap -Clarke D 800 
Power Output: 225 W/chan. 
THD: Less than 0.075% 
IM: Less than 0.1% 
Power Bandwidth: 10 to 50,000 Hz 
Freq. Resp.: 20 to 20,000 Hz. +0.5dB 
Features: Meters optional, levels 
controls and speaker selector. 
Price: $449.95 

Crown DC1200 
Power Output: 600 W per chan. 
Thd: Less than 0.25% 
IM: Less than 0.25% 
Power Bandwidth: 20 to 20,000 Hz 
Freq. Resp.: 0 to 20,000 Hz ±0.1 dB 
Features: Peak -reading output indi- 
cator, protection against shorts, 
mismatching, open circuits. 
Price: Not yet determined. 
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Equipment Profiles 
BIC/LUX 71/3R AM/FM Stereo Receiver 5 0 Sony 1130 Integrated Amplifier 54 

Wollensak 6364 2/4 -Track Tape Recorder 57 

BIC/LUX 71/3R AM/FM Stereo Receiver 

MANUFACTURER'S SPECIFICATIONS 
Tuner Section, FM. Sensitivity, IHF: 2.0 µV. S/N: Better 
than 60 dB. THD, Mono: 0.3%. Capture Ratio: 2.5 dB. 
IF Rejection: 70 dB. Image Rejection: Better than 50 dB. 
Spurious Response Rejection: Better than 75 dB. AM Su - 
pression: -70 dB. Stereo FM Separation, 1kHz: 40 dB. 
Tuner Section, AM. Sensitivity, External Antenna: 20 V. 
Image Rejection: -75 dB. I.f. Rejection: -80 dB. 
Amplifier Section. Power Output, rms, both channels 
driven, 8 ohm loads: 50 watts per channel; 4 ohm loads: 60 
watts per channel. Rated THD: 0.3% Rated IM Distortion: 
0.3%. Frequency Response: 10 Hz to 50 kHz +1 dB. Power 
Bandwidth: 15 Hz to 30 kHz. Damping Factor: Greater than 
50 at 8 ohms. Hum and Noise: Volume control at minimum, 
better than 75 dB; Phono inputs, better than 60 dB, with 
reference to rated sensitivity and output. 
General. Dimensions: 181/2 in. W. by 1334 in. D. by 6 in. 
H. Retail Price: $550.00, optional walnut exclosure extra. 

If the name seems unfamiliar, a word of explanation may 
be in order before discussing this outstanding receiver from 
BIC/LUX. BIC stands for British Industries Co., the people 
who introduced and popularized the Garrard record changers 
in the United States. Lux is a well-known and respected audio 
equipment manufacturer in Japan which has been in the busi- 
ness of producing high quality audio equipment there for 

over four decades. The introduction of the Model 71 /3R to 
this country (Lux products are already widely distributed in 
Europe) represents British Industries' entry into electronics, 
and a most auspicious entry it is, too. The amplifier section of 
this all -in -one receiver outperforms just about every separate 
integrated amplifier in this power category, while the tuner 
section sports a new form of center -tuning sensing circuitry 
which makes it a joy to use. 

To begin with, the 71/3R is a BIG unit, ruggedly built 
and beautifully packaged. Signal source selection is accom- 
plished by means of a vertical row of push buttons at the left 
of the panel. External inputs include a pair of phono stereo 
inputs (2 mV and 10 mV sensitivity) and a pair of high- 
level auxiliary inputs. The black-out dial area becomes il- 
luminated in white light when the AM button is depressed 
and in green when FM is selected. When other sources are 
chosen, the dial scale itself vanishes and the selected source 
is designated in illuminated red letters in the lower portion 
of the blacked out dial area. The dial area also contains a 
signal -meter, a massive tuning knob coupled to an effective 
flywheel, and the CENTER -TUNE indicator light. Stereo recep- 
tion is indicated by the word STEREO which becomes illumin- 
ated beside the CENTER -TUNE light. At the extreme right of the 
dial area are four miniature push-button/rotary control com- 
binations. Three of these are used to pre-set favorite FM sta- 
tions by means of adjacent miniature replicas of the main FM 
dial scale. Rotation of the pre-set knob sets desired pre-set 
frequencies while depressing the same knob (providing the 
main FM selector is also depressed) selects the given pre-set 
station automatically after it has once been set. The lowest of 
the four miniature controls is depressed for manual tuning. 
This knob has two positions of rotation as well: one for "dis- 
tant" FM reception and one for "local." The lower half of 
the extruded gold -anodized front panel contains the rest of 
the amplifier controls. Included are a pair of TAPE IN, TAPE OUT 

phone jacks (duplicating the tape jacks on the rear panel), 
a TAPE MONITOR switch, a stereo -mono MODE Switch, BASS 

and TREBLE controls (dual concentric knobs enable adjust- 
ment of bass or treble for left or right channels separately), 
switches for Low and HIGH filters and LOUDNESS compensa- 
tion, dual concentric, clutch -action volume controls, MAIN 

and REMOTE speaker switches, a stereo phone jack, and a 
separate push -push power ON/OFF switch. Two departures 
from conventional receiver design should be noted. For one 
thing, there is no balance control. Since dual concentric, 
clutched volume controls are used, once relative level between 
left and right channels has been established, the two controls 
operate together, maintaining perfect tracking at other volume 
settings. Most conventional balance controls inevitably intro - 
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duce passive gain loss, but by eliminating their need in this 
way, the BIC/LUX 71/3R actually picks up a couple of dB 
of signal-to-noise advantage while still affording a means for 
perfect left -right balance. The second departure from con- 
ventional design are a pair of turnover selector knobs, each 
associated with its respective pair of tone controls. The problem 
with most tone control circuits is that however well cali- 
brated they may be, they tend to lift or attenuate several 
octaves of the audio spectrum. Thus, if a bit of adjustment of, 

say, all frequencies below 150 Hz is required, resetting the 
bass control of most sets will also affect frequencies up to 500 

or 1000 Hz. If attenuation is required, low and high frequency 
filters often can accomplish the desired effect, but if slight 
boosting of the "ends" of the spectrum is needed, this re- 
ceiver's tone control arrangement facilitates such correction. 
Each "turnover" selector has four settings (oFF, 150, 300 and 600 

for the bass side and OFF, 6K, 3K and 1.5x for the treble) 
which determine the frequency at which boost or attenuation 
begins. In the OFF positions, the tone controls are removed 
from the circuitry entirely, insuring perfectly flat response for 
the purists. Variable crossover selection is sometimes found 
on the very best integrated amplifiers but this is the first time 
we've encountered it on a complete receiver. 

The rear panel layout of the BIC/LUX 71/3R receiver, 
shown in Fig. 1, contains, in addition to the main line fuse, 
a pair of speaker fuses, one for each channel. Two unswitched 
and one switched convenience a.c. outlets are provided, and 
antenna connections are available for either 75 ohm or 300 
ohm transmission lines, as well as for an external AM antenna 
wire. Speaker terminals are spring loaded so that the stripped 
end of your speaker wire is firmly gripped when the terminal 
is released. This arrangement almost precludes the possibility 
of "short circuits." An AM ferrite antenna rod can be swung 
away from the chassis surface to minimize the attenuating 
effects of the metal heat sink. The usual array of input and 
output jacks and a grounding terminal completes the back - 
panel layout. 

The internal layout of the chassis contains 11 modular 
sections, some of which are mounted below chassis surface 
and can therefore not be seen in Fig. 2. Of particular interest 
to us was the unique CENTER TUNE circuitry, which British 
Industries Co. (with some justification) has called a COMPUTER 

circuit. A close-up view of the FM i.f. and COMPUTER circuit 
board (Fig. 3) gives an idea of its complexity. Actually, the 
FM i.f. circuits occupy only the upper third of this p.c. board. 
The entire lower section is devoted to the COMPUTER circuitry 
which utilizes no less than 18 transistors, eight signal diodes, 
and four extra tuned circuits. This circuit, in effect, senses 
three signal characteristics, noise, distortion, and accuracy of 
tuning. What's more, it operates for both FM and AM re- 
ception, allowing only perfectly tuned signals to be heard. In 
its FM use, the circuit is quite different from any conven- 
tional muting circuits which we have seen. When the LOCAL - 

DISTANT switch is set to the DISTANT position, signals as 
low as 1.5 µV will be heard when properly tuned in, and yet 
there is absolutely no interstation noise present even when such 
weak signals are detuned. Further, there is no transitional 
region. That is, the signal is either received with minimum dis- 
tortion or it is rejected-and no sound whatever is heard. As 
you tune across the dial, signals are received or "turned on" 
with absolutely no popping or clicking sounds and as you leave 
each one, the sound is again "turned off' without any "side 
effects." Interestingly, the signal strength meter (which might 
seem redundant) serves a useful purpose in the tuning pro- 
cedure. As you approach a station frequency, the meter needle 
begins to deflect-often quite a bit-long before sound is 

Fig. 1-Showing the back panel. 

Fig. 2-View from above. 

heard. At one exact point in the "cresting" of the meter needle, 
sound comes on-and the CENTER -TUNE light becomes illum- 
inated, indicating that perfect tuning has been achieved. 

The power amplifier modules (seen mounted perpendicular 
to the chassis surface in Fig. 2) are fully d.c. coupled circuits, 
requiring no output coupling capacitor. Input stages are dif- 
ferential amplifiers and the output circuit is a complementary 
type. A schematic of this section (one channel) is shown in 
Fig. 4. Transistors Q758 and Q754, together with their asso- 
ciated diodes comprise a protective circuit and form a sort 
of bridge circuit in which the speaker load becomes one of 
the branches of the "bridge." Low values of load impedance, 
for example, cause Q759 and Q758 to turn oN and prevent 
the signal from being fed to the output stages when excessive 
current might otherwise flow. We can attest to the fact that the 
circuit is "short -proof" even when extended short circuits 
are maintained across the speaker output terminals. In fact, 
we wonder about the speaker line fuses-we could not cause 
them to "blow" under any conditions of short circuiting which 
we tried. 

Performance Measurements 
Figure 5 plots various characteristics of FM performance of 

the 71/3R. As can be seen, measured performance exceeded 
claims, in that IHF sensitivity measured 1.7 µV. (IHF measure - 
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Fig. 3 -FM i.f. and COMPUTER circuit board. 

ments are taken at 98 MHz. At 88 MHz least usable sensitivity 
was actually a bit better, measuring 1.6 µV, while at the high 
end of the band we measured 1.9 µV, again better than pub- 
lished claims). Ultimate S/N was a respectable 68 dB, but 
more importantly, S/N at a mere 5µV already measured 57 
dB! To us, this figure is more meaningful than the IHF 
sensitivity, for it means that signals received with a signal 
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strength of only 5 µV are noise -free and listenable. Interestingly, 
while the CENTER -TUNE circuits were set to about 1.5 µV in 
the DISTANT position, in the LOCAL position triggering took 
place for all signals having strengths above 5 µV. Thus, if 
you're interested in listening to stations that are both per- 
fectly tuned and devoid of audible noise you merely have to 
set the switch to the LOCAL position and you are then assured 
that any station that "turns on" the computer circuits is ar- 
riving with a signal-to-noise ratio of at least 57 dB. Listeners 
who wish to DX have the option of the DISTANT position of 
the switch -at which setting they can receive signals down to 
1.5 µV, which is about the practical and theoretical limit for 
FM. 

THD in MONO measured 0.2%, better than claimed, while in 
stereo we measured 0.4%. We could not pin -point the exact 
signal strength required for full limiting in Fig. 5, since it 
takes 1.5 µV of signal to "turn on" the audio, and by that 
time, full limiting was already in evidence! 

Stereo separation characteristics are plotted in Fig. 6 and, 
mid -frequencies the figure obtained was 42 dB (and was 
tctly the same in the opposite channel, not shown). At 50 

Hz, separation was still in excess of 30 dB, while at 10 kHz 
we read a separation of 28 dB. 

When we started to measure the power amplifier perform- 
ance of the Model 71 /3R, we thought that perhaps we had 
gotten hold of a higher powered model (B.I.C. has announced 
a second receiver model which will feature higher power than 
the 71/3R while most other features will be similar.) Talk 
about conservatism! (Is it synonymous with the "British" in 
British Industries?) This amplifier section was not even near 
ready to quit at 50 watts per channel, both channels driven. 
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In fact, we reached rated THD at 63 watts per channel, with 
8 ohm loads. Intrigued by this "under -rating," we measured 
the output using 4 -ohm loads and read 82 watts per channel 
before reaching rated THD (0.3%). At rated power output 
THD was a miniscule 0.07%. At no power level below rated 
did the THD exceed 0.1%, as can be seen in the curve of Fig. 7. 

Power bandwidth was equally incredible. Only when we 
realized that BIC was quoting power bandwidth in terms of 
-1 dB from rated power (IHF standards dictate a -3 dB or 
"half power" reading), were we able to explain the discrepancy. 

y0 

L 

10.0 100.0 

INPUT SIGNALANICROVIMS 

Fig. 5-FM (mono) characteristics. 
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Fig. 7-Distortion vs. power output. 
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Fig. 9-THD vs. frequency at 1 watt and 50 watts per channel. 

Using the -3 dB reading, the power bandwidth we obtained 
extended from 8 Hz to 35 kHz. More important, when we 
confined our measurements to the 20 to 20 kHz range, we 
were able to obtain 50 watts per channel at every frequency at 
less than rated THD. This is illustrated graphically in Fig. 9, 
along with THD readings at other, lower power levels. Figure 
8 is a plot of power bandwidth, using the conventional IHF 
references. 

The action of the various bass and treble crossover settings is 
graphed in Fig. 10 and helps to further explain the advan- 
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Fig. 6-Stereo FM separation characteristics. 
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Fig. 10-Tone control range at the various crossover selections. 
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tage of this feature. The HIGH and Low frequency filter action 
is plotted in Fig. 11 and is seen to have slopes of only 6 dB per 
octave. Normally, we like to see 12 dB slopes in these filters 
but, frankly, with the extra flexibility inherent in the tone con- 
trol variable crossover features, you're not likely to depend 
upon these filters for much anyway. 

British Industries makes a point in their literature about the 
ability of this receiver to reproduce square waves accurately 

100 1K 

FREQUENCY -Hz 

Fig. 11-Filter characteristics. 

A 

10K 20K 

B 

Fig. 12-Square-wave response at A 20 Hz and B 20 kHz. 
Upper trace is input. 

throughout the audible spectrum, so we thought we'd check 
this out as well. Rather than photograph square -waves at 100 
Hz and 10,000 Hz, as is our normal practice, we decided to 
make things a little bit more difficult and used 20 Hz and 20 
kHz. The results speak for themselves in Fig. 12. The only 
comparable square -wave performance we have ever run across 
was in an amplifier -preamplifier combination of somewhat 
higher power which sells for $700.00. The upper trace in each 
case is the input square wave as produced by our square wave 
generator. This is shown because it is not perfectly square at 20 
Hz and we would not want to fault the 71/3R which is, in 
fact, reproducing just about what is fed to it. 

Listening Tests 
Station logging with the BIC/LUX 71/3R we were able to 

receive 52 listenable stations when the receiver was set in the 
DISTANT setting. In the LOCAL position, this figure was re- 
duced to 46, which means that six stations were previously 
received with signal strengths of between 1.5 and 5µV and 
were considered quite listenable. The gain of the FM section 
is such that it is possible to attain quite high listening levels 
at about 1 o'clock on the dual volume controls and it was 
therefore early in our listening tests that we began to realize 
that this amplifier was not the typical amplifier portion of a 
receiver. No matter what listening level we used this ampli- 
fier just refused to quit and exhibited a transparency and 
crispness which belies description. Fortunately, we do have a 
few carefully transmitted FM signals in our area (all too few, I 
must confess) and it is to these few that we listened exten- 
sively. One thing about a piece of equipment such as this is 
that it must be fed with good, clean program sources if its re- 
production capability is to be fully appreciated. A new Colum- 
bia release of Santana served as our audition record in the 
PHONO input department and it is replete with those percus- 
sive and dynamic sounds that separate the superior ampli- 
fiers from their lesser cousins. The BIC/LUX 71/3R is defin- 
itely in the former category. In fact, this receiver should be 
auditioned by anyone interested in finding out what state -of - 
the art solid state design has been able to achieve after only 
a decade of popular use. The tuner section is fine, the center - 
tune feature is great to use, but that amplifier has got to be 
heard to be believed. Leonard Feldman 

Check No. 54 on Reader Service Card 

Sony 1130 Integrated Amplifier 

MANUFACTURER'S SPECIFICATIONS 
Power Output: 65 + 65 watts at 8 ohms, 70 + 70 watts 
at 4 ohms, for 0.1% THD. Power Bandwidth (IHF): 7 to 
30,000 Hz. Sensitivity: Phono, 1.2 mV; AUX, Tuner, Tape, 
130 mV. Signal/Noise: Phono, 70 dB; Others, 90 dB 
(weighted). Frequency Response: 10 to 100,000 Hz +0, 
-2 dB. Filters: Low, 6 dB/octave below 100 Hz; High, 6 

dB/octave above 7,000 Hz. Tone Controls: Bass, 100 Hz 
± 10 dB; Treble, 10,000 Hz ± 10 dB; in ten 2 dB steps. 
Dimensions: 15344 in. W. by 12'/a in. D. by 5'/a in. H. Price: 
$371.50 (plus applicable surcharge), wooden case: $24.50. 

The Sony 1130 is an excellent example of the progress made 
in amplifier design over the past few years. It is quite small in 
size and not that expensive either, but the specifications were 
barely approached by top quality, highly expensive units only 
a short while ago. It has ample power for most purposes, 
distortion is almost immeasurable below its rated output, and 
just take a look at the facilities: Switched Low and HIGH 
filters, two PHONO inputs (useful for comparisons), provision 
for using the main amplifier or the preamplifier independently, 
auxiliary input sockets on the front panel, speaker switch, 
stereo mode selector, tape monitor level switch, and so on. 
Step -type tone controls are used-these are a little expensive, 
but many people prefer the positive, repeatable action to the 
smoother control of the continuously variable kind. Certainly 
they stand up to hard use better-as a rule! The power switch 
is a separate lever type, and there are three outlet sockets 
on the rear panel, two of which are switched. Also at the rear 
are slide switches to disconnect the preamplifier from the 
power amp-nice for wiring in an equalizer or quadraphonic 
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matrixer. Figure 1 shows the view inside-note the large 
power transformer and the big capacitors. 

Circuit Details 
The preamp section uses eight transistors per channel, four 

being FETs. Three of these are used for the feedback tone 
control stages, and one is at the input. Three silicon types are 
used in a muting circuit which effectively shorts the pre- 
amplifier output to ground for a short period after switching 
on. Thus any switching transients are prevented from reaching 
the loudspeaker. The main amplifier uses a differential input 
stage, an NPN-PNP complementary driver arrangement feeding 
the NPN output transistors. A dual positive -negative power 
supply is employed, thus the loudspeaker is directly connected 
without a capacitor. A total of 11 transistors are used for each 
channel, plus a number of diodes which are employed in 
protection circuits. Six more transistors are used in the 
regulated power supply and a protection circuit. There are 
actually two kinds of protection-one for the power transistors 
and the other for the loudspeakers. A short circuit at the 
speaker terminals will limit the input signal applied to the 
output transistors by means of a fairly conventional type of 
trigger circuit. The speaker protection circuit is similar to the 
one used on the larger TA-320OF (reviewed November, 1970) 

and is shown in Fig. 3. The output signal is take from the 
output terminal through a low-pass filter (R140 or R240, C313 
and C314) and fed to a bridge rectifier (D307 through D310). 
Because of this filter, the only voltage applied to the bridge 
rectifier is the very low -frequency or d.c. component that 
might be caused by transistor faults. When this d.c. rectified 
voltage becomes large enough, it starts the Hartley oscillator 
(Q303 and Tosc). The oscillator output is rectified by D311 
and thus provides trigger voltage for the SCR -D-317 when 
trigger voltage is applied to the gate of the SCR, the SCR 
turns on and shorts the base voltage to ground through D312, 
the SCR, and D315. The base voltage of the other driver 
transistor is also shorted to ground through D313, the SCR, 
and D314, stopping any current flow in the output stage and 
thus protecting the speaker system. Quite a complex arrange- 
ment-unusual in a unit in this price range! 

Performance Measurements 
Power bandwidth curves are shown in Fig. 4, and it will be 

seen that half -power points are 17 Hz and just over 50,000 
Hz-very creditable. Figure 5 shows the THD and IM charac- 
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Fig. 3-Partial schematic of speaker protection system. w, x, 

Y, and z go to the driver transistor bases, P and N are con- 
nected to a power limited or clamping circuit. 
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Fig. 6-Harmonic distortion versus frequency. 
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Fig. 7-Square wave response at A, 40 Hz; B, 1000 Hz, 
and C, 20,000 Hz. 

2 

0 

_ 2 

-10 
100 1K 

FREQUENCY -Hz 

Fig. 8-Tone control curves. 
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teristics. Rated output is given as 65 watts per channel into 
8 ohms, but this was found to be a conservative figure. With 
both channels driven, we measured more than 80 watts per 
channel at the rated THD and over 90 healthy watts at the clip 
point. Perhaps more importantly, power was well maintained 
throughout the band, as can be seen from Fig. 6. In theory, 
the absence of a coupling capacitor improves the damping 
factor and this was found to be about 120 from 10 to 5,000 Hz, 
falling to 85 at 10,000 Hz. Phono sensitivity came out at 1.1 
mV for full output and overload point was 86 mV. Input signal 
for the TUNER and Aux inputs was 160 mV. Signal/noise 
(unweighted, inputs terminated) was 66 dB for PHONO in- 
puts and 86 dB for the others (referred to 80 watts). Residual 
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noise, i.e. with the volume control at minimum, measured 
-87 dB. Crosstalk was -52 dB at 1000 Hz and -43 dB at 10,000 
Hz. Frequency response, measured from the TUNER input, 
was 1 dB down at 10 Hz and 100,000 Hz. Figure 7 shows 
the excellent square -wave response at 40, 1000, and 20,000 
Hz. Stability was checked with an electrostatic speaker load 
and was found to be completely satisfactory. Tone control 
response is shown in Fig. 8, high and low filters in Fig. 9, 
and loudness control in Fig. 10. 

Listening Tests 
How did the 1130 perform? Well, of course power output 

was ample for low efficiency speakers like the AR -3a or B&W 
70, and in a fairly large room, there was no danger of ampli- 
fier overloading. Bass was clean and well defined, with 
smooth, effortless treble. The tone controls were effective and 
the step indents gave a certain professional feel. (Incidently, 
I particularly liked the spring -loaded speaker terminals, which 
are far better than the fiddling screw -connectors used on too 
many receivers and amplifiers these days. Not only are they a 
nuisance to use but they are placed too close together for 
safety! So, full marks to Sony on this feature.) One other 
thing-the protection circuits really DO work, as I found out 
when I accidently shorted the output leads at the `scope! No 
smoke, no fuss. The waveform (a square -wave at 50 watts!) 
just disappeared and came slowly back. Very comforting. 

Summing up: the Sony 1130 can be recommended as a 
relatively inexpensive top-quality amplifier with solid per- 
formance and many refinements. T.A. 

Check No. 56 on Reader Service Card 
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Wollensak 
Recorder 
MANUFACTURER'S SPECIFICATIONS 
Recorder. Frequency Response: 35-20,000 Hz ±2dB at 
71 ips; 35-14,000 Hz ±2 dB at 33/4 ips; 35-10,000 Hz 
± 3 dB at 1'/s ips. 
Wow and Flutter: 0.12% at 71/2 ips; 0.20% at 33/4 ips; 
0.30% at 1'/8 ips. 
Signal -to -Noise Ratio: 54 dB at 71 ips. Speeds: 71/2, 33/4, 

and 1'/s ips. 
Crosstalk: Greater than 50 dB. Fixed Preamp Output: 1.0 V, 
each channel. 
Controlled Preamp Output: 0 to 1 .3 V, each front channel. 
Inputs: Microphone, Tuner, AUX, and Magnetic cartridge. 
Amplifier. Frequency Response: 20-20,000 Hz ±1 dB 
through microphone, tuner, and AUX inputs. 
Power Bandwidth: 18 to 22,000 Hz. Tone Control Range: 
±12 dB at 100 Hz; +7, -11 dB at 10,000 Hz. 
Dimensions: 19% in. W. x 133/4 in. D. x 61/2 in. H Weight: 
24 lbs. Price: $399.95. 

The rapidly growing interest in four -channel tapes makes 
this recorder especially valuable to those who are planning 
for the system -of -the -future. Providing complete stereo re- 
cording and playback facilities for conventional use together 
with four -channel playback, the Wollensak 6364 is convenient 
to use and includes features which set it apart from the general 
run of tape recorders. 

Electrically a three -head machine, the erase and record 
heads are of four -track, two -channel configuration and are 
combined in one unit physically. The play head is a four - 
channel structure and feeds four separate preamps for quad- 
raphonic operation. 

The pressure pads and the pinch roller swing forward and 
down to permit easy threading, and they provide excellent 
access to the head faces for cleaning. The head structure is 
covered by a 5/16 -in. thick clear plastic plate, allowing a view 
of the assembly even while operating. Two key -like controls 
toward the right of the front panel control the play and stop 
functions. A pause control integral with the play key holds 
the mechanism down until released to start the tape motion. 
Fast movement of the tape is controlled by a lever which 
moves to the right or left to produce fast forward or rewind 
motion respectively. Next to the left is the "Tape -Source" 
rocker switch which selects the feed to the monitor circuits. 
At the left end of the control panel are the two record -level 
controls, with microphone input jacks-standard phone type- 
between them. At the far right end of the control panel is 
the power switch, also a rocker type. 

Along the left side of the top panel are the amplifier oper- 
ating controls. Starting with the top, the first control adjusts 
the treble response of the "controlled preamp output" and 

Model 6364 Two/Four Channel Tape 

the output from the built-in power amplifiers. The next con- 
trol adjusts the bass to the same outputs. The balance control 
comes next, followed by the volume control. The input selector 
switch at the bottom of the panel selects between inputs from 
MICROPHONE, MAGNETIC PHONO CARTRIDGE, TUNER, and the 
ubiquitous AUX The two VU meters are just above the input - 
level controls, and the three -position speed switch is located 
just above the head assembly. The four -digit counter is 
mounted between the two reel hubs. The reel spindles are of 
an unusual and interesting as well as effective design-each 
has a single spline to locate the reel, and a detent ball keeps 
the reel in place. 

Along the left end of the walnut finished case is a panel 
which accommodates all the input connections except the 
microphone and headphone jacks, which are on the front 
panel. A pair of phono jacks for external speakers, also lo- 
cated on this left hand panel, provide sufficient power output 
for any conventional speaker system. Next is a pair of phono 
jacks labelled "controlled preamp output." This pair provides 
an output following the tone, volume, and balance controls 
and is useful when a higher level is desired than is available 
from the usual preamp outputs, which provide no- tone or 
level -control facility. The controlled preamp output is actually 
taken from the speaker output circuit, scaled down by about 
20 dB from the speaker terminals. 

Next come the preamp outputs for tracks 1 and 3, the usual 
stereo configuration, followed by a bias switch which provides 
for normal or high bias, the latter being required for certain 
types of tape. The preamp outputs for tracks 2 and 4 are next 
on the panel, and then two jacks are labelled "mixing inputs." 
These jacks permit a variety of different recording techniques, 
such as recording a microphone with an already -recorded 
track in the usual sound -on -sound and sound -with -sound 
methods, or a pseudo -stereo mono recording, or a reverberant 
stereo, or a reverberant enhanced mono recording, as well as 
multiple mixing, using an external mixer to balance the several 
sources. Exceptionally clear instructions are given for the 
patching between the various inputs and outputs for these 
techniques. 

The transport drive employs a heavy-duty induction -type 
motor for the capstan, with the usual three -step mechanism 
between the idler wheel and the heavy flywheel on the capstan 
shaft. Spooling employs a separate motor, a d.c. device en- 
closed in a shielded housing at the upper center of the unit, 
which drives the reel spindles through belts and also provides 
dynamic braking, thus eliminating the need for mechanical 
braking on the two spindles. The tape handling of the machine 
is smooth and was without any noticeable problem during 
the hours we operated it. 

Circuit Description 
Each of the four preamps employs two transistors in a feed- 

back -pair configuration, with equalization being switched 
from the 71/2-ips speed to that required for the two lower 
speeds. The preamp outputs are tapped off at this point on 
tracks 1 and 3 (tracks 2 and 4 have no further amplification) 
and also fed to the volume control and thence to the tone - 
control circuit, a Baxendall type. It is then further amplified 
by a two -transistor pair and fed to the three -stage power am- 
plifier which terminates in a complementary -symmetry stage. 
The balance control is just ahead of the power amplifiers. 

Each record amplifier employs a two -stage preamplifier 
which is flat for all but the magnetic phono input, and in 
that input it has the prescribed RIAA equalization, within 
±2 dB. The record -level control is next, with the mixing in- 
put fed to the arm of this control, and this is followed by a 
two -stage amplifier equalized for the record characteristics 
of the three speeds. Its output is then fed direct to the VU 
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meter network and to the recording head through the constant - 
current resistor. The two levels of bias are selected by a switch 
which parallels a capacitor across the usual capacitor in series 
from the bias feed to the erase heads. All the circuitry is 
simple and straightforward. The bias/erase oscillator employs 
two transistors in a balanced circuit and provides a bias fre- 
quency of 98.7 kHz. 

The power supply is conventional, with a bridge rectifier 
and adequate filtering to supply 50 volts for the output stages 
of the amplifier. The d.c. spooling motor gets the same in the 
fast mode and about 28 volts in the play mode. Progressively 
lower voltages are supplied to the earlier amplifier stages to 
provide better filtering of the low-level stages. A filament - 
type pilot light indicates when power is on by illuminating 
the VU meters, and the record indicator light is fed from the 
d.c. supply to the bias oscillator. 

A pair of dynamic microphones and a supply of audio cables 
are supplied with the unit. 
PERFORMANCE 

We noted the speed to be exact at 120 volts, 1 per cent slow 
at 100 volts, and 4.6 per cent slow at 90 volts; similarly it was 
1.5 per cent fast at 135 volts. The frequency response curves 

Fig. 1-Close-up of the head assembly as seen by the user. 

Fig. 2-View of the 6364 with the top plate removed. The 
amplifier controls are shown in line at the left. 

for playback from a standard tape are shown in Fig. 5. Run- 
ning the tape backward, we were able to measure responses 
from tracks 2 and 4, which are within 0.5 dB except at the top 
end where the difference rose to about 1.5 dB. Responses 
measured in the record/play mode are shown in Fig.6, and are 
reasonable for all three speeds. The effect of the tone controls 
is shown in Fig.7 for full and halfway positions of the controls. 
Hum -and -noise measured -43 dB in the playback mode, using 
a 15 -kHz low-pass filter in the output circuit and a reference 
of an indicated +2 on the VU meters, at which point the dis- 
tortion measured 3 per cent. At zero indicated level, the dis- 
tortion measured 2.5 per cent from 50 to 10,000 Hz. Fast -wind 
times measured 70 seconds for 1200 feet of tape, relatively 
fast for a "consumer"machine. 

At maximum settings of the record -level controls, a signal 
of 0.4 mV was sufficient to provide a zero -dB indicated level, 
while 43 mV was required to reach the same level at the tuner 
and AUX inputs, all of which are within specifications. 

From the amplifier alone, we measured an output of 11 

watts per channel into 8 ohms at a distortion of 1.0 per cent 
from a signal which would indicate 0 level on the VU meters. 
Wow and flutter (rms) measured 0.06 per cent at Ph ips in 
the band from 0.5 to 6 Hz; 0.12 per cent in the band from 6 
to 250 Hz, and 0.16 in the overall 0.5 to 250 -Hz band. Similar 
measurements for 33/4 ips gave figures of 0.15, 0.16, and 0.25 
per cent, and at lYs ips we measured 0.18, 0.20, and 0.25 per 
cent, respectively. 

Operation on Quadraphonics 
In order to get the subjective feel of the 6364 with four - 

channel tapes, we hooked up a pair of speakers to the speaker 
outputs for the normal stereo channels (tracks 1 and 3), and 
fed the rear -channel outputs (tracks 2 and 4) through our 
normal listening system. Thus our regular speaker systems 
became the rear speakers and the two additional units became 
the normal "left front" and "right front" speakers, so we 

2 -TRACK ERASE/RECORD HEAD 4 -TRACK PLAY HEAD 

TAPE GUIDE I CAPSTAN 

AUTO STOP LEAF PINCH ROLLER 

PRESSURE PADS 

Fig. 3-Front view of the head assembly with the pinch roller 
and the pressure pads partially closed. The roller retracts to 
the horizontal position, as do the pressure pads, for easy 
threading. 
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simply had to turn around in the room to make everything 
come out right again. The two auxiliary speakers were not 
identical to the regular ones (who has four identical speakers 
this early in the quadraphonic game?) but they were of ex- q 
cellent quality-one was a Tannoy Orbitus, and the other a 
Fisher model of a few years ago, but still an excellent per- o 

former. 
With the Vanguard test tape which accompanies the 6364, 

-5 

we finally got all four speakers carrying the program material 
they were supposed to according to the spoken announce- Iciej-15 

ments on the test tape and all equal in sound level as the 
announcer tells us. Then we went through the six selections on 
the demo tape-Handel's Jephtha, the inevitable Berlioz Re- 
quiem, two selections from Mahler's Symphony No. 3, two 
vocals from female pop singers, and a short bit of The Amazing 
Electronic Pop Sound of Jean Jacques Perry. Then we did it 
several more times, listening continually to the instrument 
and vocal placements and the overall effect. This was our 
first listening experience in our own familiar surroundings, 
and we must confess that "Surround Sound" is impressive 
and certainly a far cry from a system suggested 10 or 15 years 
ago by an enthusiast during one of the Los Angeles hi-fi shows. 
This individual suggested four speakers, one in each corner of 
the room, with the (mono) sound being commutated from 
speaker to speaker continuously. (If you try to face the sound 
with this system, you either wind up with a twisted neck or 
sitting on a piano stool.) None of that, however, is real four- + 15 

channel sound. Impressive it is, though not all rooms will 
easily accomodate four speakers. 

Most persons will like quadraphonic sound immensely of 
course, but some will not; this is up to the individual to decide. 
Whatever your decision, you can be assured that the 6364 will 
give you a good performance of your four -channel recorded 
tapes and will still be a comfortable and effective machine to 
use for conventional two -channel stereo listening. 

C. G. McProud 
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Bundles From London 
AS VIRTUALLY ALL musically 
concerned readers of this mag- 
azine are aware, the classical 

music industry in the United States is 
going through a period of difficulty 
that may be described as the "classical 
blues." This malady infects all facets 
of the classical scene, but none, it 
seems, so deeply as the classical record- 
ing industry. This has resulted in many 
unhappy classical record collectors. I 
challenge anyone to show me a really 
contented classical record man. Indeed, 
who has been fortunate enough not to 
have returned discs to a dealer for 
quality defects? Theoretically, a con- 
tended classical record collector could 
live in Pierre, South Dakota, or New 
York City and have no trouble finding 
any classical record listed in the 
Schwann catalog. The satisfied col- 
lector would have access to well - 
stocked shops staffed with knowledge- 
able sales persons. 

Unfortunately, outside of the largest 
cities, there seems to be no habitat 
where the few remaining contented 
classical record collectors (if they do 
exist in the United States) might thrive. 
In fact, if events in the classical record 
industry keep moving as they have 
been in the past few years, this nation 
may find itself without any classical 
record collectors at all, satisfied or 
no. 

But I believe that there is an alter- 
native to this-importing one's record- 
ings from Great Britain. 

At first glance, this solution may 
seem rather farfetched, but it is not as 
complicated as it might seem. In Great 
Britain profit ordinarily is not the 
prime motive for releasing classical re- 
cordings, and therefore more care is 
given to the manufacture and overall 
quality of recordings. This is not to say 
that every British disc is flawless and 
perfect, but in most cases, quality is of 
a generally higher caliber than in the 
U.S. item. Thus, it can be to one's 
advantage to import one's classical 
recordings from Britain. 

If the harried American classical 
record enthusiast wonders how his 
British counterpart fares, a copy of a 
current British record -hi fi periodical 
should be obtained. The two most 
popular ones, to my knowledge, are the 
Grammophone and Records and Record- 
ing. 

In leafing through either of the 
above mentioned magazines, those who 

Greg Morrow 

regularly read similar American publi- 
cations will probably express amaze- 
ment at the advertising by the various 
record companies. For example, in a 
recent issue of Records and Recording, 
CBS, the affiliate of American Colum- 
bia, had four pages of ads; Decca, six 
pages; Philips, four pages. These are 
fairly typical examples, and they all 
advertise classical discs! Each page 
contains fine art work and is tastefully 
laid out. Compare these pages with the 
paltry offerings in the popular American 
record publications. Most domestic 
record magazines are lucky to have 
four total pages of classical record ads. 

Also, notice the large number of 
record shops which advertise in the 
British record magazines. Stores of all 
types and descriptions offer their wares 
to the prospective purchaser. A number 
of these shops handle classical or serious 
music recordings as their main lines, 
not secondary to popular recordings, 
as is the case with too many shops in 
the U.S. 

The "purchasing guide" compiled 
here hopefully will be of help to the 
dismayed American discophile, though 
it does not pretend to be complete. 
For example, I do not fully discuss 
tapes. The following only lists the 
record shops and manufacturers which 
do a major trade in the British classical 
record market. 

The Record Companies 
The Decca Gramophone Co., Ltd. 
Decca House, 9 Albert Embankment, 
London SEl, England 
This large firm (no relation to the 

American company of the same name) 
markets its products under the London 
label in the United States. Always an 
innovator, Decca became famous for 
its "full frequency range recordings" 
(ffrr) in the late forties. Their old 78 
rpm discs were almost as quiet and fre- 
quency response was almost as great as 
on the first microgroove discs which 
superseded them. In the summer of 
1950, Decca became the first to intro- 
duce long-playing microgroove records 
to the British public. Although Decca 
was not the first to introduce stereo 
records, the British public did not 
really take to stereo until Decca re- 
leased its first discs recorded with the 
new technique. 

Decca's present catalog is vast, in- 
cluding such ambitious undertakings as 
the Wagner Ring and Mahler's Sym- 

phonies under Solti. There are several 
labels under the Decca leadership 
which produce classical discs: 

Decca is a full -price line and features 
a large repertorie of all types of classical 
music. Most releases are in stereo. 

Ace of Diamonds is a mid -price re- 
issue line consisting of an orchestral/ 
instrumental series and Grand Opera 
series. Most recordings are available in 
both stereo and mono. Flagstad's Wag- 
ner and Kleiber's Rosenkavalier and 
Nozze de Figaro are features of this 
label, together with conductors Ernest 
Ansermet, Jean Martinon, and others 
of equal renown. 

Ace of Clubs is another mid -price re- 
issue series, but most offerings are in 
mono only. Many of Kathleen Ferrier's 
recording are to be found on this label. 

Eclipse is Decca's budget series and a 
veritable treasure trove. Ansermet's 
still dazzling 1950 Petrouchka, which 
was the first microgroove release in 
Britain, is one of the highlights to be 
found on this label. The Kleiber/Con- 
certgebouw Beethoven Fifth, now un- 
available in the United States, is another 
high point. Dame Edith Sitwell reading 
Facade and Munchinger's Brandenburg 
Concertos are also to be found on this 
label. Most releases are fake stereo, 
and a few are in mono only. 

Phase Four, Decca's "sonic spectac- 
ular" series, offers light classical and 
classical warhorses recorded with a 
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rather exaggerated stereo effect. 
EMI Records, 
Manchester Square, 
London WI, England 
Electrical and Mechanical Industries, 

which is the parent company of Capitol, 
Angel, and Seraphim in the United 
States, bills itself as the "Greatest Re- 
cording Organisation in the World." 
EMI advanced the state of recording in 
the 1930's with its famous "Society 
Sets" of works by Beethoven, Sibelius, 
Delius, and others. 

Today EMI's catalog befits an orga- 
nization of its size and complexity. 
They release classical discs on several 
labels at present. 

HMV, "His Master's Voice," uses the 
same famous "dog" trademark as RCA 
of the United States did until recently. 
The HMV line is a full -price series, 
recorded, with few exceptions, in stereo. 
Beecham, Barbirolli, and Klemperer 
conduct, while Callas, Fisher-Dieskau, 
and Schwartzkopf sing, among others. 
A special note for Beethoven lovers 
and bargain hunters: The Nine Sym- 
phonies conducted by Klemperer are 
available at a permanent bargain price 
of $23.76 (9 pounds, 90 pence). This set 
retails in the United States, on the 
Angel label, at $47.84. The HMV set 
was recently remastered and repack- 
aged, so the sound is improved. 

Columbia, which is unrelated to 
American Columbia, offers a mainly 
symphonic repertorie, with most discs 
recorded in stereo. Klemperer is one 
of the prominently featured artists. 

HMV Concert Classics is a mid - 
price reissue series, featuring such 
artists as Sir Malcom Sargent, Dinu 
Lipatti, and Colin Davis, along with 
much of Furtwängler's recorded output. 

Studio Two Promenade Series is EMI's 
answer to Decca's Phase Four stereo 
label. Light classics conducted by 
Silvestri, Boult, and Clarles Groves are 
features on this label. 

RCA Limited, Record Division, 
RCA House, Curzon St., 
London W 1, England 
The British affiliate of this American 

giant is well established in Britain. 
Most recordings are identical with 
those released in the United States. 
Classical recordings are issued on 
several labels. 

RCA Red Seal is the top line series 
and allows Britons to hear the Boston 
and Chicago Symphonies, along with 
the Philadelphia Orchestra and other 
American groups. The London Sym- 
phony, under the baton of André 
Previn, is also prominently featured on 
British Red Seal. 

RCA Victrola, as in the United States, 
is a budget reissue line, with emphasis 
on Toscanini, Munch, and other well- 

known figures who have recorded for 
RCA in the past. 

RCA Victrola Sovereign is an exclu- 
sive British label, available at the regu- 
lar Victrola price. Koussevitzky fans 
take note: Several of his recordings 
with the Boston Symphony are avail- 
able on this label. These recordings 
include the Beethoven Eroica, Sibelius' 
Fifth Symphony, and Roy Harris' Third 
Symphony, along with La Mer, Pictures 
at an Exhibition, Bolero, Ma Mere L' 
Oye, and El Salon Mexico. 

CBS Records, 
28-30 Theobalds Rd., 
London WC1, England 
British CBS, the branch of American 

Columbia, maintains an extensive cata- 
log on several labels. 

CBS is a full -price series, with most 
releases issued in tandem with Ameri- 
can Columbia Masterworks. As ex- 
pected, Bernstein, Ormandy, Boulez, 
and other prominent American soloists 
comprise the bulk of the recordings on 
this label. 

CBS Classics, a mid -price label es- 
tablished several years ago, is a bargain 
hunter's_ delight. Bernstein, Ormandy, 
Szell, and Walter figure prominently in 
this series, along with E. Power Biggs, 
Charles Rosen, and the Juilliard String 
Quartet. 

Philips Records, Ltd. 
Stanhope House, Stanhope Place, 
London W2, England 
The British subsidiary of the Nether- 

lands -based Philips electronics firm 
offers many handsome items. Recently 
Philips has released such sets as the 
Covent Garden Les Troyens, a five - 
record compendium of music com- 
posed by the Bach family, and an 
eleborate 11 -record set of Wagner 
opera. 

Many of the British discs are released 
by Mercury/Philips here in the United 
States under those two labels (domes- 
tically pressed), but the "Philips Im- 
ports" series is directly imported from 
Europe. 

There are in Britain, as in the United 
States, many smaller companies which 
produce classical records. Listed below 
are some of the better-known small 
firms. 
Unicorn Records, 

27-29 York Road, Waterloo, 
London SE 1, England 

Pye Records (Sales), Ltd. 
A.T.V. House, 
Great Cumberland Place, 
London W 1, England 

Abbey Recording Co., Ltd. 
All Saints Passage, 
Cambridge, England 

World Record Club, 
P. O. Box 11, Richmond, 
Surrey, England 

BBC Radio Enterprises, 
Villiers House, 
Haven Green, Ealing, 
London W5, England 

Oryx Recordings, 
167 Burwood Road, 
London W 10, England 

Saga Records, Ltd., 
326 Kensal Road, 
London W10, England 
Information on the preceding labels 

may be obtained by writing to the 
addresses shown. Many of them also 
advertise in the larger British record 
publications. 

The Record Shops 
The shops listed are all reputable, 

and all advertise regularly in the record 
magazines. 
Alfred Imhof, Ltd., 

112-116 New Oxford St., 
London WC1, England 
Founded in 1845, this shop boasts 

one of Europe's largest stocks of record- 
ings, both on disc and tape. Imhof's 
carries virtually all British, Continental, 
and world-wide labels. All orders have 
the personal attention of experienced 
assistants. Orders of over $36.00 (15 
pounds) are shipped overseas post free. 
A monthly credit account service may 
be opened at this shop. 
Henry Stave and Co., Ltd. 

8 Dean St., 
London SW 1, England 
Stave's, the home of "Incomparable, 

Unplayed, Stave -Sealed, Virgin Gram- 
ophone Records," is another institution 
well-known to London record buyers. 
A unique service of this shop is the 
"Consensus and Review," a privately 
printed publication which is described 
as "an invaluable and utterly reliable 
guide to the latest releases." 

All overseas orders are packed in 
wooden crates, and orders over $36.00 
(15 pounds) are shipped post free. A 
one-year subscription to the "Con- 
sensus and Review" is $3.60 (1 pound, 
50 pence). 
James Asman, Ltd. 

Mail Order Dept. 
38 Camomile St., 
London EC3, England 
James Asman offers records at tax- 

free prices to overseas customers. This 
shop carries an extensive stock of all 
records and labels, with many bargains 
offered nowhere else. When writing 
them, ask for their "bargain lists." 
Again, orders over $36.00 (15 pounds) 
are sent postage free. 
Long Playing Record Library, Ltd. 

Squires Gate Station Approach, 
Blackpool FY 82 SPU, England 
The LP Library offers a try -before - 

you -buy service, somewhat like that 
of a lending library for books, for both 
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discs and, introduced last year, cassettes. 
The difference is that you can buy the 
item if you choose, which cancels the 
borrowing fee. There is a low member- 
ship fee, the amount of which depends 
on which of the four services you desire 
and qualify for. Yes, qualify. But let me 
quote from a recent LP Library ad- 
vertisement. 

"In order to qualify for membership 
(in the Professional area of the Library) 
you must have genuine high fidelity 
equipment, with a playing deck physi- 
cally separated from the loudspeakers, 

a transcription motor, and a cartridge 
arm of comparable standard." 

To what does such membership entitle 
one? Discs in "immaculate condition" 
with "a good proportion of brand-new 
records." In addition, a regular list of 
the cream of the new issues is sent with 
your package of discs. 
Crotchet & Co., 

Church Station, 
Shropshire SY6 5DR 
England 
Crotchet offers a similar lending 

library service, with purchase as an 

Ask a cynic.. . 
if you want the facts 
about speaker 
quality! 
Scratch below the surface of an audio dealer and you'll find a cynical, 
opinionated, always skeptical expert. He's got to be ... his continued existence 
depends on his ability to pick and choose. When he coordinates a receiver, 
a record player and a couple of speaker systems, he is practicing the art 
and science of his craft in an attempt to produce great sound 
at competitive prices in a trouble -free music system. 
The Creative Dealer conjures up systems with a mix of brands - often 
marrying a top receiver and record player with a speaker bearing his own name. 
This is partly pride, but also a striving for the best sound value and so 
he works with top designers and manufacturers in creating his signature system. 
Maximus is the acknowledged master in this field and has come up 
with all the great "Private Label", signature systems. The signature designs 
carry the dealers name, but all the great ones show the Maximus Hallmark - 
either printed label or evident by the sound alone. 

MAXIMUS SOUND CORP. 809 Stewart Avenue, Garden City, N.Y. 11530 
MAXIMUS WEST 1900 West 135th Street, Gardena, Calif. 90249 

MAXIMUS 
All Maximuslu and Maximus made systems are 

warranted by Maximus and may be recognized by 
their superior sound qualities and (if pride 

permits on signature models) our Hallmark. 

You probably think it's impossible to get the 
big sound of a 12 -inch woofer and a mid -range tweeter from an enclosure 
measuring only 71/4x101/2x51/2 inches... that is, until you hear the mini -MAXIMUS! 

Check No. 62 on Reader Service Card 

option. Discounts are offered with the 
percentage varying with the amount of 
the total order. Library members re- 
ceive special discounts. 
Wilson Stereo Library, Ltd., 

104-106 Norwood High St., 
London SE 27, England 
Wilson's publishes the Stereo Index, 

which is one of the better guides of 
quality discs. Covered are orchestral, 
choral, operatic, chamber, and instru- 
mental works as well as lighter records, 
including folk and bands. While the 
two libraries above devote most of 
their attention to classical works, Wil- 
son's includes jazz, blues, shows, and 
popular. And like the LP Library, they 
offer a cassette library, but in addition, 
open reel tapes are offered. 

A good way to keep up on current 
British releases is to subscribe to a 
British record magazine. Listed are 
three popular, high quality record/hi- 
fi periodicals: 
Records and Recording, 

Hanson Books, 
Artillery Mansions, 75 Victoria St., 
London SW 1, England 
$6.75 @ year (12 issues) 

E.M.G. Monthly Letter 
E.M.G. Handmade Gramophones Ltd. 
26 Soho Square, 
London WIV 6BB, England 

The Gramophone 
177-9 Kenton Road, 
Harrow, 
Middlesex HA3 OHA, England 
$6.80 @ year (12 issues) 
The Gramophone also issues the 

Classical Record Catalogue, a quarterly 
publication which lists in detail all 
British classical LP's. A year's sub- 
scription is $4.50 and may be obtained 
by writing to the above address. This 
catalog is a masterpiece of organization 
and detail-an artist's index is even 
included with every issue. 

A publication called The New Records 
is put out monthly by Francis Antony, 
Ltd., Circulation Dept., 20 East Hill, 
St. Austell, Cornwall, England. A year's 
subscription is $4.50, air mail included. 

Well, that is my run-down on English 
record labels, stores, and publications. 
True, purchasing discs from England is 
a bit more complicated and time con- 
suming than a trip to Discount Discs at 
the shopping center, but when was the 
last time you were able to choose among 
the various recordings of a work rather 
than settling for the one which was in 
the record bin? And judging from what 
I've received, I think you'll be pleased 
with your bundles from Britain. Æ 

EDITOR'S NOTE: This article was written 
before the dollar devaluation, the effects 
of which were unknown as we went to 
press. 
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Sioekliausen's Stimmung: 
eist New York (uy Performance 

ON A SUNDAY NIGHT last Novem- 
ber, six vocalists from the Col- 
legium Vocale of Cologne ranged 

themselves on the floor around à lighted 
circle on the Alice Tully Hall stage at 
Lincoln Center and began to intone 
Stimmung by Karlheinz Stockhausen. 
It was the first New York City perform- 
ance of the work by the aging enfant 
terrible of German new music, and the 
young musical avant garde made a good 
showing. They listened intently for 75 
minutes, without interruption, while 
the performers sang what sounded like 
every overtone their voices could pro- 
duce on the lowest vocal B. The har- 
monic spectrum grew from the keynote 
to a thin web of the most prominent 
partials. Gradually the overtone content 
increased. With exceptional control, the 
vocalists dispersed pitch transitions 

William N. Agosto 
among themselves from a few Hz up 
through more conventional intervals, 
enriching the harmonic structure at a 
deliberate and continuous pace. 

There was no instrumental accom- 
paniment except for taped reference 
pitches which the audience couldn't 
hear, and it was hard to believe the 
overtone separation achieved .could be 
obtained with the human voice alone. 
Each performer used a microphone for 
amplification, without evident elec- 
tronic alteration. All the intonation was 
in the head, a constant drone of 
changing vowel sounds, chants, hums 
and breathings. It was a simple con- 
ception, all the natural overtones of 
B, but executed with the precision of 
an acoustical prism. 

Mr. Stockhausen composed the work 
on Long Island Sound in 1968, using 
texts he wrote in 1967 while amorously 
involved in the San Francisco Bay 
area. It was commissioned by the 
Collegium Vocale at the Rhineland 
School of Music in Cologne and the 
first performances were given in Paris 
late in 1968. It has been performed 
many times since, especially at the 
Expo 70 German Pavilion in Osaka. 

The title, Stimmung, (tuning or mood 
in German) suggests the vocal ex- 
change among the performers. Each 
singer has 11 "magic names" which he 
may use to begin eight or nine "models" 
or musical phrase patterns. Every per- 
former shares in conducting the work. 
When one begins a model he motions 
the others to take it up and develop it. 
They do so within the prescribed over- 

tone series, reciprocating harmonically, 
rhythmically, dynamically and textually. 
The magic names are like bridge posts 
supporting the musical continuum. 
They include the days of the week in 
German and English, as well as Indian 
and Oriental words, Vishnu and Kai 
among them. Fragments of German. 
English and Japanese poetry are used 
and phrases like "come on," "the male 
is basically an animal," and even `Bar- 
ber shop" which falls in with the tuning 
and detuning blend very well. 

The work has the rare quality of 
being both hypnotic and intellectually 
satisfying. The interior development of 
the harmony is very absorbing, the 
tissue of sound sensual and the texts 
diverting. There is a strong Eastern 
strain, but the composer's European 
heritage is equally well in evidence. 
The drone recalls the orchestral pedal 
of Wagner and Debussy, and Schoen- 
berg -like Sprechstimme erupts from 
time to time. Stimme (the voice) is 
common to Stimmung and Sprechstimme 
and all three are omnipresent in the 
work. It is music which the listeners felt 
strongly about-with an almost religious 
experience on the one hand or leaving 
the hall on the other, as some did. No- 
body was indifferent. 

The composer was there, gracious, 
affable, obliging young questioners 
with a feast of answers-and celebrities 
with a buffet. It was a pioneering eve- 
ning. We felt we were charting a new 
course and filling out a consciousness, 
and Mr. Stockhausen was very much 
at the helm. /E 
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Audio ETC Doctoring the Signal 

THIS MAGAZINE iS Philadelphia - 
based, whereas I am New York - 
based, and this is often a great 

convenience. True, we have a busy tele- 
phone tie line from one city to the 
other, which makes talking with the 
office a bit like talking to my neighbor 
down the road on my Connecticut party 
line during weekends. But the Editor 
is unable to attend NYC meetings and 
press conferences via tie line. So either 
he trudges resignedly down to the RR 
or bus station and makes a long day of 
it, or he gets hold of one of us up in 
the Big City. Fun and games. I've got a 
pile of press stuff a foot high in front 
of me now, and my insides have been 
pleased by more snazzy eats and drinks 
than you can imagine in these last 
months. 

And there's the AES Convention, too, 
almost next door to me, relatively 
speaking. I hung out there for days at a 
time last fall. (The Editor had to take 
a hotel room.) Practically had my 
brains frying-there was so much to be 
learned, by anybody interested in 
what is new and/or controversial in this 
very controversial period of audio 
history. The AES Conventions are for 
me like going to college again. 

Bits of all this accumulation and 
more will be spilling out here, as space 
allows. I will not ask for an entire 
issue-which might be necessary to 
cover it all. That would be impractical. 
Because as we become a bigger maga- 
zine, space becomes more valuable, 
ergo, harder to get, this being a curious 
application of the old law of diminish- 
ing returns! The mature Canby, in any 
case, is less longwinded than the youth- 
ful version of 24 plus years ago, when 
we started. So-to business. 

Big Bang 
For my ear, the most totally sensa- 

tional demonstration at last autumn's 
AES meetings occurred in a hotel 
room upstairs from the main activities, 
and nobody was around except the 
inventor and his helpful wife. I walked 
in curious; I left aurally shaken. Yet I 

heard nothing more than a couple of 
drum beats, recorded on tape. Just 
what the Burwen Noise Eliminator will 
do for the larger audio world is not yet 
clear. But its impact on the immediate 
ear is incredible. Merely to read about 
it (Aunio, June, 1971) in the author's 
measured words isn't the same at all, 
through no fault of his, needless to say. 

Edward Tatnall Canby 

Just "picture" it audibly in your 
mind. Walk in and sit down before a 
more or less standard -looking stereo 
hi-fi living room set up, with a tape 
machine attached. Not a pro monster, 
just one of those that habitually play 
at 71/2 or slower in plenty of homes. Off 
to the side is the "works" in question, 
a flat, thin module designed for very 
minimum rack mounting, a couple of 
inches high. The tape is turned on, with 
the familiar modest clonk, and the reels 
turn, I wait. 

But is the power on? Are the elec- 
tronics functioning? Not a sound. Not 
even a trace of any sound. Just like 
my old Ampex when the electronics 
fuse blew, but the mechanical -drive 
fuse didn't. All machinery working. No 
sound. Dead. Just as I was about to 
open my mouth to ask-BAM!!! The 
most horrendously loud kettle drum 
(or was it bass drum?) explosion I've 
ever heard. Then, silence. And then 
again, BAM!!! 

There was more, but this was all I 
needed. Here was an audio phenom- 
enon that in at least a half century I 

am sure nobody had ever heard before. 
Not in that ratio between silence 
and sound, S/N if you wish. And not 
with such extraordinary cleanliness. 
Takes me awhile to write all this out, 
but the entire impact of this device, 
intellectually as well as sonically, 

hit me in a half second, and no two 
ways about it. 

We all know the problems that have 
plagued the difficult art of compres- 
sion and/or expansion of the audio 
signal over these many long years. We 
remember the early crudities and we 
still know the sounds of the various 
overshoots and undershoots and so on 
that happen, even when they shouldn't, 
when the pure audio signal is tampered 
with as to its natural volume levels. 
We recall (we older fans) the excite- 
ment in the 1940s over the H.H. Scott 
Dynamic Noise Suppressor circuit, de- 
signed to take hiss and scratch and 
rumble out of 78 disc reproduction. 
(It did, if you got all the gates and 
thresholds and levels just right.) And 
then there was the later Fairchild 
Compander, home -intended (which, 
alas, I could never make work for my 
own home listening). In the pro area 
there are vast quantities of C/E equip- 
ment and always have been. We are all 
too familiar with, shall I say, the 
compansion, that goes on the air today 
to produce a maximum signal and, 
hopefully, so much more moola. (Cash, 
to you.) I am shocked, regularly, to 
hear the incredible distortions per- 
petrated by some of our pop AM 
stations, whose names I will not 
mention. Singing (or speaking) voice 
over music-and the music wobbles in 
and out, up and down, as though some- 
body had loaded the musicians into a 
brace of jeeps with oval wheels 
bouncing over a corduroy road in the 
jungle and said, "Now, P -P -PLAY, 
boys...." 

And, finally, we are very much aware 
of Dolby. Dolby did it right, a few 
years back, as far as combined com- 
pression/expansion is concerned, and 
the Dolby people have since developed 
their basic idea into a world-wide 
integrated system, now semi -standard 
and tied into innumerable audio 
operations. Does Burwen challenge 
Dolby? 

In some ways, yes. Dolby's back- 
ground silence reflects S/N gains of 
10 dB and more, without audible signal 
change, in the areas where the A and B 

circuits operate. Burwen's flatware, 
inserted in your audio, will give you 
35 dB, and that's a lot. Even more 
impressive, though, is that cleanliness 
of sound. As far as my ear could tell, 
it was absolute. Drum transients! A 
very tough test, and I heard no dif- 
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ference between the treated and un- 
treated drum explosions. Burwen, 
like Dolby a few years ago, just seems 
impossible. But these are the things we 
do today with solid state technology. 
The Burwen "poop" cites a test, 
channel 1 into channel 2, that shows 
an "instantaneous error" of not more 
than +0.5 dB for steady signals and 
+1 dB for transients. A "Precision 
Rectifier" does it, and the individual 
component modules in the system run 
accurate to a tenth of a dB, with 
harmonic distortion in the 0.01 dB 
range. Far be it from me to quote 
further specs. But my ear, unequiv- 
ocally, says good. 

Also I leave it to you to delve into 
the technical differences between 
Dolby and Burwen (they are very dif- 
ferent, as a matter of fact). I merely 
suggest that the two systems are by no 
means mutually exclusive and may very 
well work together, most likely in 
tandem. (How else?) Burwen might be 
used for basic noiseless recording, 
allowing a 110 dB dynamic range on 
your master tape, then Dolby for the 
usual transfers on down the chain to 
the ultimate audio destination, with 
minimum S/N losses en route and 
maximum interchangeability. It would 
seem unlikely, at this point, that 
Burwen could directly challenge Dolby 
as a new over-all standard. Dolby al- 
ready has such a solid position of 
usefulness and practicality, in a 
thousand interchangeable areas, that 
the system is not going to be tossed 
out overnight under any circumstances 
at all. Besides, as I say, the two systems 
are innately different in technique and 
not directly competitive in practical 
terms. Room for both. 

Burwen has a Dynamic Noise Filter 
too, a one-shot affair (not the dual 
mirror -image system characteristic of 
the Noise Eliminator and of the two 
Dolby circuits) which seems to be the 
latter-day successor to the H.H. Scott 
circuit. Also comes built into an ampli- 
fier. If the Eliminator weren't so sensa- 
tional, I surely would be spending 
time on these; but somehow, I can't 
get my mind off that big BAM!!! 
Really hit me. 

Note, you hi-fi bugs, that these Bur - 
wen products aren't exactly intended 
for your Aunt Sarah's portable Sony, 
or something. If you have an extra thou 
on hand, you can buy yourself a chan- 
nel of Burwen; two cost more. If you 
are a crazy four -channel fiend, it'll be 
$5,700, please. (But I'll bet they come 
out with a Consumer Eliminator one 
day soon. If you see what I mean.) ,r£ 

Erratum 
New Receiver Directory 

The correct price of the Panasonic 
SA -4000 receiver, listed on page 39 in 
January, is $990.00. 

for complete record & tape 
information you need both . 

Schwann 1 
The Schwann everybody 
knows 
It takes frequent revision to keep up with the many new re- 
leases in records and 8 -track cartridge and cassette tapes. 
The monthly Schwann Record & Tape Guide contains nearly 
45,000 listings in classical, recent popular, rock, jazz, folk, 
musical shows, quadrasonics, etc. Special new listing section 
lists this month's releases in all categories. 

Latest Monthly Issue 

Schwann 2 
SEMI-ANNUAL SUPPLEMENT 

The Schwann everybody 
needs to know 
Necessary companion to the monthly Schwann. Contains 
pop records more than two years old, classic jazz, older and 
re -leased mono classical recordings, classical on lesser - 
known labels, international pop & folk on domestic labels, 
spoken, educational, etc., on records and tapes. 

75C 

Latest Semi -Annual Issue 60C 
Keep Schwann Catalogs at home for reference and to help you de- 
cide on additions to your music library. Ask your record dealer for the 
latest editions. 

SAMPLE OFFER 
If your dealer does not have the Schwann publications you 
want, we will help you to become acquainted. 

SCHWANN SAMPLER consisting of one each,Schwann 1 

(monthly) and Schwann 2 (semi-annual Supplement). 
SPECIAL PRICE Postpaid $1.25. 
Latest monthly Schwann 1 Postpaid $1.00 
Latest Semi-annual Schwann 2 Supplement 
Postpaid 75C 

Amount enclosed $ for items checked above. 

Name 
Address 
City State Zip 

Dealer's Name & Address 

Schwann Record &Tape Guide 
137 Newbury Street, Boston, Mass. 02116. AU 
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Leedy: Entropical Paradise. Six Sonic 
Environments Created on the Moog 
Synthesizer and Buchla Modular 
Electronic Music System. Seraphim 
SIC 6060 (3 discs), stereo $8.94. 

These new big electronic pieces have 
one thing in common-they are in- 
variably acclaimed, especially by their 
own publicity people. But they aren't - 
really all alike. This one is good. Even 
the "argument," by the composer, is 
simple and well written, and will con- 
vince you if I don't. That's plenty rare! 
(Most composers write turgid technical 
polysyllablic jargon. They'd do better 
to stick to music.) 

Sonic environments-exactly. The 
big point of these six sides is that they 
do not "go" anywhere, though they 
constantly change, within a rigid set 
of parameters, a computer -style pro- 
gram of sounds for each, very limited 
and yet infinitely varied. It takes 
awhile for most of us to get out of the 
old feeling that works of art in time 
must GROW, must have shape, be- 
ginning, end and middle, all somehow 
inevitably right. That is Germanic 
dogma, superb for a large area of clas- 
sical music. But not universal. It took 
me a good 30 years to fmd this out 
for myself! 

Each side is programmed out of a 
very few basic sound -variables. These 
are somehow organized with the intent 
of infinite randomness, within a pattern. 
Now any mathematically inclined reader 
will know that here is one of the 
toughest of practicalities! Nothing is 
harder to generate than true random- 
ness. Nature tends towards entropy. 
See? So I fmd the genuinely random 
aspects of the patterned sounds in these 
works quite fascinating in themselves. 
Unity and Diversity, that is the old 
game, newly set forth. The nearest nat- 
ural equivalent, I'd say, is the sound of 
water dripping into a bathtub. That is 
exactly what we have here, in concep- 
tual terms. No beginning, no end, a 
rigidly circumscribed set of sound para- 
meters-and a superbly fascinating 
degree of randomness! Only, this might 
be 50 dripping faucets all at once. 

Each side has a type of sound set-up. 
Wood -blocky, xylophone sounds in a 
watery reverb. Popping, twanging 
sounds, guttural, or like a finger popped 
out of a mouth, stuttery. Sighing wind 
sounds, a rising hurricane blast that 
blows up and dies away, again and 
again, gales blowing through loose 
weather stripping, or steam locomotive 
whistles, mournfully never-ending, like 
ghosts of an era. Some of it is ugly, 
demanding. Yet interesting. 

You don't have to call it music if you 
don't want to. The composer says so. 
That's helpful. It's like Varese's "or- 
ganized sound"-but very differently 

Classical 
Record 

view' 
organized, an altogether different world. 
I suggest you'll be able to use it nicely 
to make your own sonic environments. 
Just play, like sonic wallpaper. Pretty 
good wallpaper. 

Performance: Ain't none. Sound: A - 

Village Music of Yugoslavia. (Zagreb 
Folklore Festival). Nonesuch H-72042, 
stereo, $ 2.98. 
The African Mbira. Music of the 
Shona People of Rhodesia. Dumisani 
Abraham Maraire and others. None- 
such H-72043, stereo, $ 2.98. 
Javanese Court Gamelan. Pura Paku 
Alaman, Jogyakarta, K.R.T. Wasitodi- 
puro. Nonesuch H-2044, stereo, 
$2.98. 

Always keep an eye and an ear on the 
Nonesuch Explorer releases. They 
seldom lack interest and the stereo fi, 
regardless of the locale, is invariably hi. 
(That's partly because a lot of them are 
recorded in the U.S.A. by traveling 
"natives.") 

Of these three, oddly, the most 
Westernized is "The African Mbira." 
The three Shona people who perform 
are two students and a professor at, 
of all places, the University of Washing- 
ton in Seattle; but this, surely, has little 
to do with the Western influence so 
clearly marked in their home music. 
Its sound is strikingly like that of the 
West Indies steel band made out of old 
oil drums; the instruments clank away, 
marimba style, with frequent expressive 
buzzings, accompanied by shaking 
rattles; the singing too is not too far 
from the more primitive West Indies 
sort, but with more repetition of shorter 
bits. The Western aspect is in the clear 
harmonies, which at times have an 
almost "gospel" quality, simple chords 
and keys like F major. Nice music and 
a nice jabber of meaningless (to us) 
Africanese, the whole not a bit the 

EDWARD 
TATNALL 

CANBY 

worse for whatever "contamination" it 
may have suffered. I'd call it, rather, 
assimilation. 

In contrast, the Javenese music is 
100 percent Eastern, with not the 
slightest trace of Western influence. 
As always, it is a highly shopisticated, 
extremely elaborate and formal music, 
played at length on traditional gamelan 
instruments-gongs, bells, assorted 
metal sound producers, these produced 
in the 17th century for a local prince, 
whose successor was honored by the 
music here recorded on the occasion of 
a birthday broadcast. (Seems the 
Prince's birthday is celebrated every 35 
days.) The instruments in this case are 
accompanied by numerous voices, solo 
and women's group, an unusual 
gamelan facet for those of us who have 
heard only the instrumental music. 

The Javanese music is dutifully and 
interestingly explained on the jacket, 
with many references to the various 
traditional modes and tunings, but all 
of this will go right over your musical 
head, of course. Our ears simply are 
untrained for these complex and ancient 
ways of hearing. The scales used are 
clear enough, except that most of the 
notes will sound "out of tune"; they do 
not correspond exactly to our Western 
tones, which seem so "right" to us. 
Interesting modalities, such as a long 
work based on the notes (approximately) 
F -sharp, G, B, C, D, with the un- 
likely B-most inappropriate in Western 
thinking-as the clear tonic, the ending 
note. Nope, you won't be able to say 
you get the sense of this music. But 
you will nevertheless fmd it interesting 
and pleasing. Imagine (as you listen) 
how the Beethoven Fifth might sound 
to one of these performers! 

As for the Yugoslays, they preserve 
a remarkable amount of their ancient 
village musical traditions which 
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antedate our Western art music by 
millenia. Some of this recording, of 
course, is village polka music, more or 
less, charmingly crude and unsophisti- 
cated. But more of it is exotic and 
Eastern sounding, the voices wailing 
in that loud, piercing fashion that 
seems to go with true folk singing every- 
where, full of tricky ornamentation and 
rhythm. One pair of instrumental works 
(there are primitive oboes, clarinets, 
guitars, out of the Middle Ages) is 
carefully played in dissonant parallel 
seconds and sevenths, a style that is 
almost too odd to believe. 

e The promoters here have fallen a 
bit back into a dishonorable recording 
tradition: excerpts that are too short 
and too many. These vary from less 
than a minute to a bit over three. The 
music would be better for longer slices, 
as in most of the other Nonesuch Ex- 
plorer recordings. 

Performances: ?? Sound: B + 

Beethoven: Sonatas for Piano and 
Violin, complete. (1944). Joseph 
Szigeti, Claudio Arrau. Library of Con- 
gress concerts. Vanguard Everyman 
SRV 300/3 (4 discs), S 1 1 .92. 

Is it true what they've been saying 
about Arrau? More than a quarter cen- 
tury later, Arrau has entered the cate- 
gory of famed pianistic elder states- 
men, revered far and wide in the music 
world. Musicians bow down, as have 
concert audiences. And PR people, too, 
right and left (following, not leading, 
as PR always does). Yet, to my own 
disquiet, I have consistently found the 
late Arrau's pianism unmusical, cold, 
hard; I wish I hadn't. Much easier just 
to worship, along with others! 

1944 and a revelation. Marvelous! 
Now I begin to understand. Arrau was 
a born pianistic genius, playing big 
Beethoven at 4 or something. In 1944, 
here, his Beethoven is absolutely alive, 
full of bounce and vigor, so much so 
that, indeed, the wise Szigeti, one of 
the top fiddlers of the day, quietly gives 
him first place without batting a fiddler's 
eyelid. True, there are a few intense 
passages, in the "Kreuzer," where the 
later and harder Arrau is perceptible. 
But mostly he sounds like another 
Rudolph Serkin, all tremendous bounce, 
personality, projection. Somehow, this 
is the way the young Beethoven must 
have played. With this sort of keyboard 
charisma. 

In comparison, Bartók's "Kreutzer" 
Sonata of only four years earlier, in the 
same hall, with the same violinist, is not 
really a performing success. It is a com- 
posers' performance, as composers go 
in this modern age. I know-Bartók was 
a celebrated pianist. But for my ear, in 
the telltale Library of Congress Beet- 
hoven, he plays like a 20th century corn - 

AUDIO FEBRUARY 1972 67 

poser. That is, he plays with brilliance 
(he had the fingers) and immense con- 
viction, but with that curious inner 
drama that says, somehow-If only this 
durned instrument would say what I want 
it to say! It never quite does. Bartók 

was too big for his own fingers, at least 
in his conception of Beethoven. The 
fingers were plenty quick, but the mind 
was still quicker, and fell over itself 
trying to convert ideas to physical 
sound. Only on paper did Bartók really 

GRAPHIC STEREO TONE CONTROL 
HIRSCH-HOUCK LABORATORIES HAD THIS TO 
SAY, "...The Frequency Equalizer performed 
fine in listening tests. It was able to tailor 
sound very well. The harmonic distortion at 
1,000 Hz is virtually non- 
existent... IM at 2 volts 
was measured at 0.016%... 
Frequency response ± 
0.3dB from 5 to 500,000 Hz 
...The output clipping level 
occurred at 9.0 volts..." 
*HERE'S WHAT WE HAVE TO 
SAY, "The Graphic Stereo 
Tone Control is Metrotec's 
newly developed Frequency 
Equalizer. Its flexible 5 - 
segment tone control pro- 
vrdes i- 12 dB at 60, 250, 
1,000, 3,500, and 10,000 Hz. 
This al lows precision compen- 
sation for room acoustics, Check No. 67 on Reader Service Card 

MEOW. KleA.1.491 

mco 

program material, speakers, and individual 
preferences. 

In other words, it tailors sound to suit your 
personal listening requirements." 

The Graphic Stereo Tone 
Control can be used with all 
preamp-basic combinations 
or receivers with a tape 
monitor switch. The system 
sells for $99.95 with a 2 - 
year guarantee or $79.95 
for an easy -to -assemble kit. 
See your dealer or write for name 

of dealer nearest you 

M ETROTEC 

INDUSTRIES 
33 Cain Drive 

Plainview, New York 11803 

AUDIO 
1971 

We've Wrapped Up a Full Year's 

Worth Of Audio Magazine into One 

Handsome, Deluxe Bound Volume .. . 

Only $13.50 

Makes a Great Gift for Your Friends, Business Associates 
and Yourself! 

Ready Reference for Every Interesting Article, Advertisement and 
Specification Chart that Appeared in Audio Over the Past Year. 

Order Yours Now! We've Only Bound a Limited Quantity of These 
Volumes Based on Orders Received Last Year. 

Please rush me AUDIO '71 at only $13.50 plus postage. 

Send my volume to: 

Name 

Address 
City State lip 

Payment enclosed 
All orders must be accompanied with payment 
Return this coupon to: AUDIO MAGAZINE 

134 N. 13th Street 
Philadelphia, Pa. 19107 
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The Ñradrnìrïus 
of Speakers? I'llIftTIfr 

When we began :Waking Martin Speakers we 
had but one purpose in mind, to make the finest speaker 
in the world. To this day each speaker system is designed on the most 
advanced equipment available, and then, like the Stradivarius, hand tuned 
and calibrated for maximum performance. We believe Martin speakers are 
unexcelled anywhere in the world. 

Is Martin the Stradivarius of speakers? Go to your favorite Hi-Fi dealer 
today and judge for yourself. 

Martin Speaker systems from $44.50 to $350.00 
MARTIN 

a new standard of performance built by people who listen. 
Martin Speakers by Eastman Sound / 126 Gill Ave./ Paulsboro, New Jersey. 

get down everything he felt. And, of 
course, in playing his own music. 

Don't ask me why Arrau is not now, 
for my ears, what he was in these 1944 
recordings. Don't ask anybody, because 
you'll get nowhere. His fame is set and 
that is that. 

Performance: A- Sound: C 

Songs of Debussy. Anna Moffo; Jean 
Casadesus, pf. RCA LSC 3225, stereo, 
$ 5.98 

All these musical eggs in one basket 
-and not a crack to be found in any 
of them, for my ear. 'That is because 
the two artists involved here are both 
of them sensitive, understanding, and 
musical. That's what you need. Also, 
of course, you need very careful 
engineering, to balance the big piano 
against a voice that must range from 
very loud to very soft, all over the 
place. RCA's people have done this 
job nobly. 

Moffo's voice is a trace heavy for 
Debussy but the French styling of her 
delivery is remarkably good and her ear 
for exact pitch is absolutely superb, 
as is her control of the often -difficult 
high passages and the large leaps. 
She gives you a fine feeling of confi- 
dence, that nothing is going to go 
wrong, or be embarrassing, or grossly 
loud, or fuzzy and diffuse. And Jean 
Casadesus plays as though born to 
Debussy, which in a way he was. 
Last, but not least (Angel, please take 
note), there is a big booklet with all 
the texts, in French and English. 

Oh yes, one little fault in the produc- 
tion. Alan Rich's good comments 
on the various groups of songs are use- 
less, for many listeners, because there 
is no identification, on the jacket or 
the disc, except by individual title! 
Silly oversight. You can always get 
out your big music dictionary and look 
them up, one by one. 

Performance: A- Sound: A- 

Peter Rabbit and Tales of Beatrix 
Potter. Original soundtrack music 
from the Royal Ballet Film. Orchestra 
of the Royal Opera House, Covent 
Garden, Lanchbery. Angel S-36789, 
stereo, $ 5.98. 

The film from which this music 
comes is by now very well known, 
what with frequent showings and mas- 
sive attendant publicity in the big mags 
-pictures in color of those human - 
sized ultra -realistic animals, pigs, 
mice, frogs, squirrels and, of course 

Check No. 68 on Reader Service Card 
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Weight watcher par excellence. 

The same Shure development group that created the Super Track V-15 Type 
I1 Improved cartridge has perfected a reliable, simple, low-cost stylus force 
gauge that meets the needs of the dedicated discophile. It's designed to 
operate in the 1/2 to 3 gram range, and is accurate within 1/10th of a gram in 
the critical 1 to 11/2 gram range-the force most widely used with today's 
better turntables and cartridges. It will enable you to accurately adjust the 
tracking force for maximum trackability while protecting all your records. 
Cost? Only $4.95-just about the price of one good stereo disc. 

Shure Brothers Inc., r 
222 Hartrey Ave., Evanston, III. 60204. 

Check No. 69 on Reader Service Card 
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Canby's capsules 

Pre -War Victor, Columbia, RCA, ETS. 

Leopold Stokowsky and the Philadel- 
phia Orch. (1927). Beethoven: Sym- 
phony #7. Schubert: Unfinished 
Symph. Parnassus 5 (Box 281, Phoe- 
nicia, N.Y. 12464). 

Walter Gieseking, Hans Rosbaud. 
Mozart: Pf. Concerto in E Flat, K. 
271. Beethoven: Pf. Concerto = 1 in 
C. Berlin State Opera Orch.Parnassus 
7. 

Reiner/Chicago Symphony Play 
Bartók. Music for Strings, Percus- 
sion & Celesta; Hungarian Sketches. 
RCA Victrola VICS 1620, stereo, 
$2.98. 

A Sonata Recital (1940) by Joseph 
Szigeti and Bela Bartók. (Lib. of 
Congress concert.) Vanguard Every- 
man SRV 304/5 (2 discs), mono, 
$ 5.96. 

Charles Ives Chamber Music (first 
recordings). Paul Zukovsky, vl, New 
York Str. Quartet. Columbia M 30230, 
stereo, $ 5.98. 

Copland: Quartet Piano and Strings 
(1950); Sextet Clarinet, Piano, 
Strings (arr. Short Symphony, 1932); 
Str. Trio "Vitebsk" (1929). Aaron 
Copland, pf, H. Wright, clan., Memb. 
Juilliard Str. Quartet. Columbia M 
30375, stereo, $ 5.98. 

Adolf Scherbaum, Trompete. (Tor- 
elli Concerti, Sonatas; A. Scarlatti: 
Cantata Su le sponde del Tebro; 2 
arias, Endimione e Cintia. Trompete 
Barock -Ensemble Scherbaum, Barbara 
Schlick, Sopr. Deutsche Gramm. 2530 
023, stereo, $6.98. 

Medieval Roots. New York Pro Musica, 
Greenberg, White. Decca DL 79438, 
stereo, $ 5.98. 

Wow! All collectors over 50 remember Victor's first 78 albums with the "Philly"- 
virtually the first albums in U.S. front parlors. These were M-16 and M-17 and do 
I remember them. But-WOW!-what a strange sound now. Old-fashioned playing, 
with slithey violins where none now dare slide; Yet plenty potent, and the LP 
transfer is a labor of love. Exhaustive, incredibly detailed discographic notes on all 
these Parnassus items, for the specialists. 

U.S. Columbia's albums began to count by the middle 30s. Here are M-291 and 
M-308, as imported and reissued on domestic 78. This is vintage middle -Gieseking, 
tho I disagree with Parnassus' dislike of the later G. discs. His German music, 
as here, is always technically superb, but dry and formal; whereas, somehow, his 
French Debussy gets to the soul of that composer. For me anyhow. The old Berlin 
State Opera Orch. (ca. 1936) is pretty sad here, even allowing for no -edit takes on 
78 disc. A comment on those times, maybe? 

The early -stereo Chi/Reiner tape recordings were a later notable series, since 
reappearing on LP, now via low-cost Victrola. Reiner's Bartók and R. Strauss 
simply cannot be beat, ever (though matched in different -style performances)- 
tautly disciplined, crystal-clear, explosively potent, with cat -like tension-what 
else? Plus fine early -type distant stereo. (This is orch. string version of "Music." 
Alternative uses solo string players only.) 

Here's more history for you: Bartók himself-playing Beethoven and Debussy, 
plus Bartók. Odd! The great man now sounds very old fashioned (and why not? 
he'd be 90 this year). In the Beethoven ("Kreutzer"), much heavy rubato, all the 
chords played left -hand -first, turn -of -the -century style. But the B. power is there- 
an electric performance. Szigeti (before his later wide vibrato) is excellent, 
especially in Bartók; just right dynamic coarseness of fiddle tone. (He had played 
with Bartók for years.) Fair "electrical transcription" type sound (16" 33s?). Music 
a bit under-rehearsed-B. had just landed from Europe. 

Somebody threw these at me for a sonic guessing game-predictably, I floundered 
all over with the Ives, until a sassy American tune gave the show away. Hinde- 
mith, Schoenberg, what -have -you! Yet it's all 1908 and back. Copland I spotted in 
moments-he always sounds himself, whether pop -smooth or classic -dissonant, as 
here. If you like modern solo strings with piano, plus clarinet, these make excel- 
lent document discs, rounding out two important Americans. 

Expensive, but worth it. Scherbaum's trumpet has modern valves but his styling is 
perfect, the sound wonderfully clean and accurate, his surrounding ensemble 
impeccable. On side 1, a brace of Torelli (no-not Corelli), one with two trumpets; 
on side 2, a Scarlatti Cantata and two arias, pitting trumpet against soprano- 
lovely, slightly archaic Baroque with some strange harmonies. Schlick is excellent 
German -type soprano (you'd never know all this was Italian), sincere and ac- 
curately musical. 

A fine "best of' reissue disc, easy -listening suite of well -matched early works, 
voices and instruments, from assorted earlier Pro Musica tapings. The instruments 
are best; the vocal pieces have some of the hard, hurried early -Pro -Musica sound. 
But the whole fl rws-a good job. 
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Peter Rabbit himself, all going through 
their graceful dance routines. Probably 
half suffocated inside those masks. But 
of the music, not having seen/heard the 
film, I knew not a thing. Nobody was 
talking. Whose music? What sort? 

Well, it says here that it was "com- 
posed and scored" by John Lanchbery, 
who is the conductor. So it must be, 
but what it adds up to in the listening 
is a kind of parallel to all the typical 
ballet music of the mid -19th century 
you ever heard, and pleasantly so. All 
very pre-Tchaikovsky, more out of 
Gounod or a mild Delibes, very mild. 
Just how much of it is pure imitation by 
John Lanchbery, whether any of the 
music is transcribed from works of that 
period (scored, as the ascription has it), 
is not too clear. I recognized the style, 
but not the tunes, though I admit I got 
a bit absentminded, here and there, 
and might have missed a familiar old 
clinker. In any case, none of the num- 
bers are identified except by the dance 
title. 

All of which means that you may buy 
this disc (a) as a bit of harmless old- 
fashioned -style background music, or 
(b) if you have seen the film, to remind 
you of same. Either way it's quite OK. 

Performance: B Sound: B 

Brahms: Hungarian Dances, Waltzes 
Op. 39. Schubert: Marche Militaire; 
Fantasia in F Minor. Richard and 
John Contiguglia, duo -pianists. Con- 
noisseur Soc. CS 2037, stereo, $ 5.98. 

This is the finest disc of two -piano 
Brahms and Schubert since Stereo! In 
my memory, only the team of Demus 
and Badura-Skoda, on old mono West- 
ministers, could possibly compare in 
the truthfulness and beauty of this 
Schubert, as here put forth. And I never 
remember hearing Brahms like this! 
Not on discs, anyhow. I played the 
whole damn thing three times through. 

These two young men, out of Yale 
University, are that rare phenomenon, 
a two -piano team that plays music, not 
just brilliantly coordinated pianism. 
They are indeed superbly coordinated, 
almost beyond belief. But what comes 
out makes one forget the pianos. And 
think of the composer himself. They 
have such a beautiful sense for phras- 
ing, for rhythm, for the exactly perfect 
tempo. And they play, truly, as one. 

Though I haven't liked Connois- 
seur's one -piano recording, a too -rever- 
berant church sound, I find no fault 
whatsover with this larger sound of two 
grand pianos together. It suits both the 
music and the performers. 

Performance: A Sound: B+ 
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Roy Ayers: Ubiquity. 
Musicians: Roy Ayers, vibes, vocals; 

Edwin Birdsong, organ, vocals; Harry 
Whitaker, electric piano; Bill Hender- 
son, electric piano; Richie Resnicoff, 
guitar; John Williams, electric bass; 
Alphonso Mouzon, drums, and 
Jumma Santos, conga. 

Songs: Pretty Brown Skin; Raindrops 
Keep Fallin' On My Head; I can't Help 
Myself; Love; The Fuzz; Hummin'; 
Can You Dig It?, and Painted Desert. 

Polydor 24-4049, stereo, $4.98. 

Roy Ayers has bypassed his newly 
adapted aura of "ubiquity" in this LP 
in which omnipresence unfortunately 
does not bespeak the high quality often 
concomitant to commitment. The talent 
is assuredly here, but this mixture is a 
mishmash of popular musical merchan- 
dise which, in the final analysis, does 
not lead anywhere and leaves the lis- 
tener unresolved and dissatisfied. 

Vibist Ayers, who struck out on his 
own in February of 1970, has coupled 
his vibes with the fuzz device, a tone 
variator normally associated with the 
guitar which projects a roundness and 
mellowness of tone akin to the soft 
padding of cotton gauze, setting one 
adrift on billowing clouds. Overtones 
and reverberations are somewhat 
muffled and, in the words of Leonard 
Feather, "the fuzz -tone sounds like a 
set of chromatically arranged doorbell 
buzzers." Ayers employs the fuzz half 
'n half on this eight -track disc in which 
he vocalizes as well with organist Edwin 
Birdsong. 

Instrumentalist, vocalist, composer, 
arranger, Ayers emits his multi -talented 
vibrations here in material ranging from 
blues to rock to soul to bossa nova and 
combinations thereof. His group of 
seven, septet if you will, bows ener- 
getically to the sometime histrionics of 
rock and its accompanying amperage 

but does so with taste and finesse. Elec- 
tric pianos are played interchangeably 
by Bill Henderson, no longer with 
Ayers' group, and Harry Whitaker. 
Henderson launches some most pro- 
vocative musical ideas in "Painted 
Desert" by Joe Zawinul, one of the 
more interesting tracks on the album 
which bears repeated listenings. The 
composition is imbued with the vast 
pageant of tones of the desert and 
summons forth the mystique and 
Eastern character of a desert caravan. 
Mouzon's drum work is worthy of com- 
ment here and is perhaps his high spot 
in the entire LP. 

"Pretty Brown Skin," Ayers' own 
composition, is given a soul treatment 
with Ayers and Birdsong on vocals. 
Richie Resnicoff plays an excessively 
electric guitar and gets off one of his 
few solos here, inscribing his statement 
with a drone effect much as one might 
expect from the dentist's drill. Resni- 
coffs guitar suffers sadly from a lack of 
amplification and his tone lacks 
resonance and is annoyingly abrasive 
and scratchy. Otherwise, the sound 
reproduction on this LP is an aural 
pleasure and deserves a galaxy of stars! 

In "Raindrops Keep Fallin' On My 
Head" by Bacharach and David, Ayers' 
mallets fall fluently, liquidly, softly as 
raindrops on rose petals. An impres- 
sionistic boss nova, it hops, skips, and 
jumps to a fare -thee -well, truly "ubiqui- 
tous," ebullient, totally titillating. Santos 
on conga makes a significant rhythmic 
contribution to a mellifluous rendition 
of this pop tune. 

There is no doubt in my mind that 
"Hummin" by Nat Adderley and Gene 
McDaniels has all the ingredients of a 
lucrative single, as do several other 
tunes on this album. Ayers and Birdsong 
do a fine job of arranging and singing 
it here, a harmonic success with a gospel 
flavor. Ayers' voice resembles his 
vibes-soft, velvety, plush, with no sharp 

Martha Sanders Gilmore 

edges, creating an ample spectrum of 
sound. 

Birdsong's organ solo in "Love" is 
suggestive of a Fellini film, surrealistic, 
in which he uses his organ as a rhythm 
instrument, striking march -like chords. 
The musicians are permitted to explore 
in "The Fuzz" and "Can You Dig It?", 
both up -tempo numbers. 

This album is a showcase for Bird- 
song and Ayers whose colorful, 
chromatic, scalar approach to vibes with 
a propensity for rapidly repeated notes 
has won for him acclaim and recogni- 
tion in the past few years. However, his 
fellow musicians take few solos and the 
entire LP seems to have been contrived 
to appease a commercial market rather 
than a deeply musical one. A disap- 
pointment because the talent and 
potential are indeed present. 

As stated earlier, the engineering is 
excellent with judicious mixing, my only 
reservation being the guitar reproduction 
and a proclivity to the fadeout. 

This is a hybrid in fine dress; well - 
rehearsed, pleasantly arranged vignettes 
of a variety of musical forms. But, the 
craft only skims along the surface of 
the art. 

Sound: A Performance: B - 

Los Pinguinos Del Norte: Topical 
Songs from the Rio Grande Valley, 
Music of La Raza, Vol. 1 

Musicians: Ruben Juarez, accordion, 
vocals; Hilario Gaytan, guitar, vocals; 
Ricardo Escalante, bass, vocals, and 
Rumel Fuentes, bajo sexto, vocals. 

Songs: El Contrabando Del Paso; 
Jacinto Trevino; El Gallito; Dos 
Hermanos; Mexico Americano; El 

Desesperado; Gregorio Cortez; 
Benjamin Argumedo, and Carga 
Blanca. 

Arhoolie 3002, $5.98. 
Here is the music of the Texas -Ameri- 

can border, an area smitten with 
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historical significance, a once bitterly 
fought over territory where a code of 
violence still prevails in song, where a 
man's a man and a woman's a woman. 

This collection contains six tradi- 
tional corridos-ballads or sagas told 
in the anecdotal tradition of the Old 
West-and is music of the brown - 
skinned Latin Americans known as 
La Raza, a people of the lower economic 
stratum of society. The corrido, which 
dates all the way back to the Mexican 
Revolution, thrived from 1836 to the 
1930's and may still be heard today in 
cantinas such as the El Patio in Piedras 
Negras, Mexico where this LP was re- 
corded. 

The music lives as a personal state- 
ment in simple, uncomplicated, and 
repetitive song forms, often executed 
in 3/a time, and which run for an average 
of eight to ten stanzas in length. One 
senses that musicianship here actually 
plays second fiddle to the moral and 
message as in "Carga Blanca," delivered 
with a touch of ironic humour and 
which warns us to 

Stay away from crooked business; 
You just saw what happened. 

Communication as release is a more 
important ingredient in the folk music 
of an exploited people along our 
southern Texas border. 

The accordion is the instrument which 
embellishes the sentiments of these field 
workers and laborers, and here played 
cheerfully by Ruben Juarez who also 
sings in a high pitched, rather nasal 
voice. The bajo sexto, a 12 -stringed 
guitar employed as a rhythm instrument, 
is strummed and occasionally picked 
by Rumel Fuentes, while Hilario 
Gaytan plays guitar and sings along with 
Juarez in a lower range, achieving a 
quavering vibrato. The string bassist 
is Ricardo Escalante. 

This is the music of a fiercely proud 
people to whom death at one time 
came easily and fearlessly and for whom 
bravery was king. The corridos are 
brimming with the adventures of heroes, 
contraband heroes, killings, weapons 
with which to kill, and the dreaded fate 
of the penitentiary. Significantly, how- 
ever, "Mexico Americano," written for 
the occasion by Rumel Fuentes (a stu- 
dent who is not actually one of Los 
Pinguinos but who sings here), depicts 
the plight of the Mexican -American as 
we know it today. 

Place names run rife throughout the 
lyrics as in "El Desperado," Los Pin- 
guinos' own composition which berates 
the tired mobility of the orange picker 
who complains, "I think I'm turning 
orange." The only instrumental is 
"El Gallito," a rollicking dance form 
known as the huapango. 

Although bereft of musical com- 
plexity and at times admittedly 
uninteresting, the corrido is a melodic 
form which should certainly be recorded 
and preserved. One must view it in its 
proper context as a glimpse back into 
history and into this particular culture. 

As always, the notes by Chris 
Strachwitz are infinitely informative 
and carefully researched. 

Recorded on portable equipment, the 
sound is fair for the most part but in 

"Carga Blanca" very good, for some 
mysterious reason. The musicians con- 
note authenticity to the point of rolled 
R's, are charming in their tongue-in- 
cheek brand of story telling, and the 
liner notes will provide the beginning 
student a more than palatable lesson in 
Spanish. This is a record for the ardent 
folklorist and for one who has had con- 
tact with the border society. 

Sound: C + Performance: B 
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Return of the Native 
The Link Wray Experience 

1\4 
EETING LINK WRAY is like 
bumping into a burst of sun- 
shine, a dazzling, refreshing 

white -on -white -on -white experience. 
Talking to him is akin to popping the 
cork of a bottle of rose Seltzer water 
which fizzles and bubbles, overflowing 
the glass' rim as does Wray's water- 
melon smile that seems to start behind 
his ears. 

Scarcely anyone ever says "Hey!" 
anymore, but Wray does-in warm 
Southern tones. A fierce shock of black 
hair contrasts with a picket fence of 
straight white teeth, flanked by high 
cheek bones-the outward dressing of 
a totally unassuming person. Soft, 
gentle, kind, unaffected, but with an 
exciting toughness and fiber generated 

Martha Sanders Gilmore 

Photo by Robert Brenner through the courtesy of Polydor. 

by a cushionless existence, Wray's a 
sunshine superman all fitted out in 
buckskin. It's hard to believe he is 42 
years old-he admits he stokes his fur- 
nace with vitamin E. 

Yet in spite of this apparent joie de 
vivre, the part -Indian rock star has 
humble origins and had endured suffer- 
ing. Wray was born in Dunn, North 
Carolina, "just off the main highway," 
where his mother, one of 23 children, 
was a holiness preacher woman, ser- 
monizing and holding meetings right 
off their porch. As a small boy, Wray 
accompanied her rhythmic vocal ca- 
dences with hymns on his 1910 Gibson 
guitar, having learned blues chords 
and changes from an old Negro gentle- 
man called Hambone who would sit on 

the porch and pick an afternoon off 
back in 1910. 

Wray's great-grandmother was a full- 
blooded Shawnee Indian, his 79 -year - 
old father a German who played cards 
with Charles De Gaulle before he be- 
came De Gaulle. When Wray was a 
child, his parents moved to Portsmouth, 
Virginia, where his father took a job as 
a shipfitter. In 1942, when Wray was 
only 14, he drove a cab without a hack 
license to support a small band which 
he fronted at the White Rabbit on 
weekends, playing old standards such 
as "Deep Purple" and "Stardust." 

Wray did a tour of duty in the Army 
during the Korean War, playing on the 
Armed Forces network, later returning 
to Norfolk, Virginia, where he played 
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at a little place called The Ratskeller. 
A physical examination disclosed TB 
which Wray had probably contracted 
overseas; an operation resulted in the 
removal of one lung. The doctors said 
he would never be able to sing again. 
While in the hospital, he read the Bible 
from cover to cover and, although he 
doesn't believe in organized religion 
or churches, has continued to live his 
religion ever since. Wray neither smokes 
nor drinks and will no longer play in 
clubs where people go for motives other 
than music. Wray comments unpiously 
in his disarmingly sincere and candid 
manner: "People go to clubs to pick up 
girls." From now on, he will just do 
concerts. 

Link Wray made his first million 
seller hit "Rumble" on Archie Blyer's 
Cadence label in 1954. He composed 
the tune at a record hop in Fredericks- 
burg when he was called upon to play a 
stroll and describes it as a "happening- 
it had a use!" (Wray unselfconsciously 
demonstrated the stroll, a slow, sinuous 
camel -walk of a step.) In 1955, Wray 
became attracted to the music of Bill 
Haley and moved north to Washington, 
D.C., for more opportunity and expo- 
sure, playing next door to the Ford 
Theater in a club which subsequently 
burned. 

But becoming disillusioned because 
people tried to make a puppet of him, 
Wray disappeared for a few years, re- 
emerging with another smash, "Raw- 
hide," in January, 1959. The tune, 
which was written on the way back 
from a trip to Nashville, was plugged 
by Dick Clark. 

Wray is a true original, ahead of his 
time in many ways. Influenced by 
Duane Eddy in the fifties, deeply ad- 
miring Johnny Smith, and idolizing 
Elvis as his "favorite," yet preceeding 
him, Wray was one of the first to open 
his instrument to distortion, paving the 
way for such rock greats as Jimi Hen- 
drix, The Rolling Stones, George 
Harrison, The Who, and Frank Zappa. 
They all picked up techniques from 
Link Wray, who fashioned some of the 
original electronic gadgets. 

But again a distaste for the whims 
and fancies of record producers drove 
Wray away to seek his own way. Of 
studio recording he says, "This can't be 
done with true musicians. I couldn't 
have an outsider produce my sessions. 
It's not my bag." As he admits, he 
"doesn't travel with the rest of the rats." 

Link Wray fled to his Family place 
in southwestern Prince George's County, 
Maryland, a five -acre farm in Accokeek, 
away from the city's whistles and horns. 
There Wray settled with his "Family" 
before communes became fashionable, 
a family of fellow musicians, brothers 

and sisters, and friends, sharing, laugh- 
ing together, working, recording to- 
gether. Wray gigged around at nearby 
spots, such as the Ozark, Stardust, and 
Wigwam. 

The Wray Family took it in their 
minds to convert a tired old chicken 
coop into a recording shack, using an 
old, beat -up three -track recorder and 
everything from crickets and nails for 
sound. They named it Wray's Shack 
Three -Track. Room was scarce so the 
speakers for Wray's guitar were plop- 
ped outside in the yard, the mike stuck 
in the window. A bass drum was simu- 
lated by stomping on the wooden 
floor, while a small attached room 
housed the controls. 

Wray and Family recorded some 
125 tunes in the shack over a six or 
seven year period. Thus was born the 
rawboned Polydor LP 24-4064, titled 
simply Link Wray, his first in 12 years. 
Here, Wray has taken music front the 
studio and brought it out to the people. 
Some musicians own their own record 
companies, others make their own 
recording studios! 

The handsomely bound package con- 
tains 11 tracks of authentic, unhindered 
music that conveys Wray's experience 
and disdain for artifice as simply un- 
orthodox, nonconformist, and artistic. 
It is a fascinating album-totally hon- 
est, harsh, unrelenting, and rough, 
unsophisticated in ways, futuristic in 
others. It is communication. "Wray's 
music has its clothes off," one writer 
puts it. 

Five of the cuts are by Wray, five 
by Wray's producer Steve Verrocca, a 
Milanese whom fans may remember 
from his hit "Volare." The remaining 
tune, "Tail Dragger," is by bluesman 
Willie Dixon. The music is primitive 
and of the earth, the lyrics pessimistic, 
and the sound thoroughly unique and 
full of texture and pervasive excitement. 
The Family includes Billy Hodges, 
piano and organ; Bobby Howard, 
mandolin and piano; Doug Wray and 
Steve Verroca, drums and percussion, 
and they all team up for vocals. 

Wray sings on all cuts, believing 
that instrumentals don't last and can't 
communicate the way lyrics do. His 
voice is raspy and scratchy but no 
matter, his guitar playing is staggering! 
In spite of his feelings, we wish Wray 
would play more. 

It is obvious that Verocca has the 
feeling for what makes a hit, as in the 
rousing "La -De -Da" and the gospel - 
flavored, softly swinging "Take Me 
Home, Jesus" in which Wray plays a 
dobro, making the tune sound like 
sunny Italy. The percussion surrounds 
the melodic line like a river and is 
most effective as it swirls about, tuck- 

ing the melody into its wake. "Juke 
Box Mama" bumps and grinds raunch- 
ily-recalling Clyde McPhatter and 
Jerry Lee Lewis-like a train rattling 
behind Hodge's chugging -locomotive 
piano. 

Wray thinks much of John Ham- 
mond, musing that "music will always 
come back to the blues." It is not sur- 
prising therefore to find a plaintive 
boogie motif underlying the heart of 
"The Rise and Fall of Jimmy Stokes." 
Wray's tunes might be said to be 
more lyrical than Verroca's, though 
perhaps not so sophisticated, as with 
"Fallin' Rain," an interpretive com- 
ment on war which is ethereal and 
Donovan-ish, with a creaking rocking 
chair percussive movement. 

Wray's inspiration for "Fire and 
Brimstone" was a nightmare he had, 
while "Ice People," one of the most 
interesting tracks, is a smooth, calm, 
philosophical statement. Wray sings: 

"They'll crucify you if you aren't part 
of the establishment... . 

"If you don't go to war, you're not 
living by the Golden Rule." 

Wray's most extensive solo is on 
Verroca's "God Out West," a funky, 
quivering, wavering guitar riff that 
speaks volumes. 

"Crowbar" smacks of tadpoles and 
bullfrogs, a surrealistic, murky, blues - 
based effort. Wray lived near "Black 
River Swamp," which he portrays 
musically against Howard's mandolin. 

Engineered by Link's brother, Ver- 
non, the sound varies from track to 
track, but I found it skillfully blended 
and a general pleasure. 

* * * 

The family has moved to Tucson, 
Arizona, now, a development is moving 
in on their Accokeek acreage. Wray 
wants to breathe clean air and will 
continue his music out west. The fam- 
ily plans to transport their studio/ 
shack by van and each will record an 
album for Polydor. In fact, Bobby 
Howard, alias Mordicai Jones, already 
has, Polydor PD -5010. 

Wray and his wife Sharon, whom 
he describes as "beautiful people," 
eventually hope to move out of their 
trailer, buy a ranch, and raise horses. 
He also wants to help Indians and the 
poor of all colors. Wray comments 
earnestly, "I've been poor; I know 
what it is to be poor. But this is a 
blessed country-no bombs." 

The Link Wray album is not merely 
an excursion into rock; it is that plus 
Black blues, country, folk, gospel, and 
poetry, all in a delightful and rustic 
combination. You'll never hear another 
quite like it. May Link Wray sail his 
aboriginal craft unemcumbered to 
still calmer waters. /E 
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Weingarten Looks At 
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Spoken Word Discs 
propaganda. In a sense, that's 
what modern recordings have 
become. 

Underground music, of course, is 
doctrine -in -residence, and FM thus 
is continually blasting forth messages 
(albeit over the ear -shattering strains 
of rock) that the Establishment evils 
must be destroyed. But even AM, the 
bastion of the over -30 set (and, via 
Top 40 radio, the teenyboppers who 
haven't yet donned the facade of hating 
everything un -new), has succumbed to 
ditties that are peddling one dogma or 
another, wrapped, naturally, in bubble - 
gum papers or spiced with tasteless 
sugary substitutes. 

The most blatant propaganda, how- 
ever, comes to the audiophile in the 
form of spoken word discs, most of 
which are so slanted that even those 
who agree with the principles ex- 
pounded are uneasy with the hammer - 
like approach of Recorded Truth. 

Case in point: BILL COSBY TALKS 
TO KIDS ABOUT DRUGS (Uni, 
73101), a disc aimed at instilling in 
youngsters a horror of non -prescribed 
pain -killers. None, certainly, would 
argue with the premise, but many will 
disagree with the overkill flavor of the 
LP, despite the stamp of approval 
from the National Coordinating Coun- 
cil on Drug Education, Washington, 
D.C. 

Education just can't be sold like 
detergents, and almost everyone rebels 
at having it pounded into their skulls. 

Cosby, for instance, never really 
differentiates between so-called soft 
drugs and the harder stuff. All are 
equally horrendous, he indicates, 

whether they be pills or pot or heroin. 
And, somehow, the evils of alcholism 
are barely touched on. 

The main problem with the record- 
ing is that it is simplistic, totally black - 
and -white, with facts and myths inter- 
mingled so that only a fear -factor 
stands out. "Scare the hell out of the 
kids and maybe they won't touch the 
stuff." Maybe. But there must be a 
cleaner way. 

"Downers and uppers," for instance, 
finds Cosby exaggerating, via elec- 
tronic gimmickry, the slowness and 
fastness, respectively, of reactions to 
pills. This is accompanied by an ap- 
proach that simply says no one needs 
a high. Try telling that to the millions 
who daily use artificial stimulants of 
one sort or another, however. 

And to cover some of the other cuts: 
"Questions and Answers" teaches that 
all drugs are bad when given by some- 
one you don't know; "Dope Pusher" 
includes a non -song that chants "I 
don't need no bad drugs" and tells 
that the pusher sells a "bag of death 
and agony and pain;" "People Make 
Mistakes" asks why people start taking 
drugs when they spend so much time 
trying to stop later, and "I Know I 
Can Handle It" is a piece that suggests 
just the opposite. 

Cosby, who, throughout, is talking 
to a vocal group of children, a few of 
which are obviously confused by his 
sometimes in terminology, climaxes 
his opus with another non -song, "Dope 
Is for the Dopies." 

The musical interludes, performed 
by Cosby with an unnamed band in 

the background, are, in actually, slo- 
gans pushed off a clef. The impact 
would most likely be greater if each 
proposed listener be told to write "I 
will not become a junkie" five - 
hundred times on a screechy black- 
board. 

Whether the youngsters on the disc 
(members of International Children's 
School and the Jimmy Joyce Children) 
retained anything is moot; my own 
children (ages eight and six) seemed 
to, despite the fact that they squirmed 
uncomfortably-and fearfully-through 
the entire playing time. The Wein- 
garten duo, however, indicated that 
they previously had heard most of 
"that stuff' on video's anti -commer- 
cials. And they did respond well to a 
family question -and -answer session 
afterward. 

Probably most of those who need to 
hear the record, which despite the 
criticism should be heard, never will. 
The ghetto kids' families would never 
spend the money; the middle-class 
kids' families would say it could never 
happen to them. 

If it stops only a handful of tots 
from experimenting with drugs, though, 
the disc will have served an invaluable 
purpose. 

For adult listeners, those who want 
their anti -drug messages wrapped in 
ribbons of great literary achievement, 
highly recommended, in contrast, is 
LONG DAY'S JOURNEY INTO 
NIGHT (Caedmon, TRS 350). 

The four -disc package of Eugene 
O'Neill's autobiographical play deals 
primarily with guilt, the guilt of a 
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The Laws of Physics State 

the conventional dynamic 
speaker cannot achieve the 
uncompromising performance 
of the Electrostatic. 

Why compromise? 

JANS Z EN ELECTROSTATIC 

Bookshelf Systems from $99.95 

Fronts: dead black, ultra orange, deep blue, coco brown, burgundy 

JZN ELECTROACOUSTICS, A division of Electronic Industries, Inc./ 7516 42nd Ave. No./ Minneapolis, Minn. 55427 

Check No. 20 on Reader Service Card 

family collectively dying because one 
member (a fictionalized version of 
O'Neill's mother) is a morphine addict 
withdrawing into the safe, painless 
fantasy of the past. 

The set, the potent drama of which 
is not lost because there is no visual 
stage, stars Robert Ryan, Geraldine 
Fitzgerald, and Stacy Keach. Sound 
quality is excellent; excitement is 
constant; quality, overall, inundates 
the listener. 

And the message gets through. 
Straight political propaganda, al- 

though not as prevalent on vinyl as in 
other communications media, also is 
becoming a factor with which to be 
reckoned. Witness ANGELA DAVIS 

SPEAKS (Folkways, FD 5401S) and 
BERRIGAN RAPS (Caedmon, TC 
1402), a couple of entries that tell it 
like the main characters see it. 

In a free society, which, not inci- 
dentally, both the self-styled Black 
Communist symbol and the imprisoned 
priest claim America is not, there 
should be an opportunity for everyone 
to speak. Perhaps this pair of discs is 
their chance-although, truthfully, the 
agitation and exaggeration seem as 
unfair as they contend the Establish- 
ment press and airwave coverage is. 

The Davis disc, to be a traditionalist 
and let women go first, is fascinating 
if only for its bitterness, its vitriol. 
Why is she a Communist? Responding 

to one of 13 queris posed by Harlem 
readers of Muhammad Speaks, the 
largest black newspaper in the U.S., 
she says: 

"If we are going to rise out of our 
oppression, our poverty, if we are 
going to cease being the targets of .. . 

the lynch mob mentality of racist 
policemen, we will have to destroy the 
American capitalist system." 

Angela Yvonne Davis, who was 
born in Birmingham, Ala., on Jan. 26, 
1944, is one of the new rebels, militant 
of militants who quotes not Jefferson 
or Paine but Malcolm X and Huey 
Newton. Her political biography says 
she "grew up among a whole genera- 
tion of Black people who had seen 
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their men risk their lives overseas in 
a fight against foreign fascism only to 
return home and find the same mental- 
ity still directed against themselves" 
via racism and segregation. 

"She saw the symbols of law and 
order represented by the likes of 
George Wallace and Bull Connor, the 
burning cross of the old South, the 
electric cattle prods of the new. Yet 
she also saw ... the first glimmering 
of a renewed resistance, and she 
joined...." 

The disc, the text of which (except 
for some brief on -the -street inteviews) 
is included, is broken into three main 
segments. The first is an introduction 
of principles, a taped recording of one 
of Miss Davis' speeches. The sound 
quality is poor, although the intensity 
of her words seems to make up for 
that. The second is her responses to 
the 13 questions, asked by one of her 
lawyers, Margaret Burnham, while the 
militant was incarcerated in New York 
City's Women's House of Detention 
awaiting extradition to California, 
where she faced trial on charges stem- 
ming from the bizarre Soledad court- 
room slaying that made national head- 
lines. The third is a panel discussion 
between Charlene Mitchell, a member 
of one of the many committees to free 
Miss Davis; Gil Noble, from the 
WABC-TV staff that produced "Like 
It Is," a video program on which the 
disc is based, and Miss Burnham. 

These are followed by a brief seg- 
ment in which the public, via the street 
interviews, is asked if it thought Miss 
Davis could have a fair trial: the an- 
swers, for the most part, were in the 
negative. 

The Berrigan recording, in contrast, 
despite also being a militant outburst, 
is slightly softer-perhaps only because 
it contains one full side of poetry 
readings. 

But Father Daniel Berrigan, S.J., 
admitted felon (for burning draft 
board papers at Catonsville), obviously 
isn't content with the status quo. His 
methods are less violent, though no less 
revolutionary. 

He is quoted, on the liner notes, for 
instance, extracted from George 
Reimer's book, "The New Jesuits," as 
saying: 

I submit that the laws are the last 
resort of the desperate. If everything 
else fails in human communication, 
enact the law and lock the bastards 
up. Whether they are war resisters or 
Vietnamese or blacks or priests. Lock 
them up." 

Thus, Berrigan, whose brother Philip, 
also a radical priest, has swallowed an 

equal dose of disenchantment pills, in 
introducing his anti -Establishment 
poetry on this recording, dedicates his 
works, expectedly, to "all peace peo- 
ple, to good freaks everywhere, to 
poets and musicians, to all resisters 
of war.... ' 

Side One contains "A Sermon From 
the Underground," a taped recording 
made by the priest when in hiding, 
and "An Interview with Marc N. 
Weiss at Cornell, April 1, 1970." 

The sermon, the sound quality of 
which is uneven at best, frequently 
muddled, calls present U.S. policies 
"the death game of a nation." Berrigan 
insists that life is the most important 
thing, and he injects Jesus often in his 
anti -death argument against the state. 
Somehow, though, the rebel makes the 
listener feel Berrigan enjoys his martyr- 
dom as he elevates his criminality to 
Christ -like behavior. 

"It is better to burn papers than 
children," he states at one point in 
joint reference to Catonsville and Viet- 
nam, but the impact of that statement 
is mired in what appears to be an ego 
trip. 

In the Weiss inteview, Berrigan is 

stronger in his attack on American 
society, coming across as an alarmist 
who can find virtually nothing salvage- 
able about current history. 

In the same line, THE TRIAL OF 
THE CATONSVILLE NINE (Caed - 
mon, TRS 353) is one of the best 
examples of agit-prop (agitation - 
propaganda) theater. The two -disc 
package is Berrigan's own play based 
on the raid on the draft board, natu- 
rally one-sided, naturally emotion - 
packed, naturally interesting. 

For those who prefer a lighter ap- 
proach to propaganda, however, there 
is at least one attempt worth noting, 
ALL IN THE FAMILY (Atlantic, SD 
7210). 

The 13 cuts, extracts from video's 
top -rated show, are sure to evoke 
some laughter even if you've seen the 
originals. The main character, most of 
you already know, is a bigot. From 
Archie's lips slide slurs on every eth- 
nic group extant and everone left of 
Herbert Hoover. Somehow, though, it 
still is funny, probably because it is a 
caricature. 

Targets for the satire are funda- 
mental religionists, homosexuality, 
intellectuals, heart -transplanting, ac- 
cident insurance cheats, God (could he 
be Black?), integration in suburbia, 
VD, sex, women's rights, and jury 
duty. A little something for every- 
body, right all you dingbats and meat - 
heads? 
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Classified 
Rates: 254 per word per insertion for noncommercial advertisements; 
504 per word for commercial advertisements. Frequency discounts 
as follows: 2 times, less 15%; 6 times, less 20%; 12 times, less 30%. 
Closing date is the FIRST of the second month preceding the date 
of issue. Payment must accompany all orders under $10.00. Use the 
handy self-addressed, postage paid card at the back of this issue. 
When replying to AUDIO box number ads. send letters c/o AUDIO, 
134 No. 13th St., Phila., Pa. 19107. 

FOR SALE 
CASSETTES -Unique titles including old time 
radio, educational, language. Send 10C for new 
16 -page 1972 catalog covering 8 -track and 
cassette blanks plus hard -to -find accessories. 
Cassettes Unlimited, P.O. Box 1311 9A, Pittsburgh, 
Pennsylvania 15243 

PROTECT YOUR LPS. Poly Sleeves for jackets 
5C Inner sleeves 4C Poly lined paper sleeves 
100 White jackets 25C Postage $1.00. House 

of Records, Hillburn, N.Y. 10931 

OPERA TAPES -Great performances of past 
35 years. Free catalog. Ed Rosen, P.O. Box 97, 
Freeport, N.Y. 11520 

STEREO HI-FI SALE. Nationally advertised 
amplifiers, tuners, speakers, tape decks, etc. 
Discounting of 40% since 1959. Arkay National, 
1028-05 Commonwealth, Boston, Mass. 02215 

PROTECT YOUR RECORDS. Cardboard replace- 
ment covers, plastic lined sleeves, 78 and 45 
heavy sleeves, hinged record set boxes, 12", 10", 
7". Cabco A-2, 89 East Woodruff, Columbus, 
Ohio 43201 

DYNAMIC RANGE EXPANSION can restore 
inert undulating sensitivities into spectacular 
stereophonic realism ... The HARMONIC WAVE 
FORM PROCESSOR is $119 Postpaid, con- 
nects easily, and is completely guaranteed. 
Information free. AUDIO ENGINEERING 
LABORATORIES, INC., King Ferry, N.Y. 13081 

REVOX, QUAD, Thorens, Stanton, Ortoton, 
P.E., Sony, Dual, Marantz, Bozak, S.A.E., Rabco, 
KLH, Dynaco, Barzilay Cabinets, Interiors Plus. 
Sound, 1322 E. Commercial Boulevard, Ft. 
Lauderdale, Florida 33308 (305) 771-4715 

IIP MOOG SYNTHESIZER $3975.00, Scully 
V.P. Lathe $3600.00. Must sell because of re- 
location. John Michaelson, 6540 E. Lafayette, 
Scottsdale, Arizona 85251 (602-947-1445). 

SONY 777 Taperecorder four track stereo sound 
on sound. New York (212) 969-1971. 

BASF, MEMOREX, SCOTCH reels, cassettes, 
8 -tracks. Lowest prices. Satisfaction guaranteed. 
S&S Audio, Box 2065, Champaign, II. 61820. 

FCC "TESTS -ANSWERS" . . . Original exam 
manual for F.C.C. First and Second Class License 
-plus-"Self-Study Ability Test." Proven! 
Satisfaction Guaranteed. Command, Box 26348-L, 
San Francisco 94126. 

BRAI NWAVE FEEDBACK. Electroencephalophone 
teaches alphawave control. J & J Enterprises, 
24120-A 3rd West, Bothell, Wash. 98011. 

FOR SALE 
STEREO SYSTEMS LOW PRICES! Write or call: 
Purchase Radio Co., 747 Main St., Buffalo, N.Y., 
14203 (716) 854-2124 

WIRED, SELF -POWERED background music 
adaptor to use with your present FM -$25.00. 
Thieves Warehouse, P.O. Box 8057, Pensacola, 
Florida 32505 

SCULLY Professional Tape Recorders, from 1 to 
24 tracks, complete recording studio packages 
designed to order featuring W.A.L. console 
systems and other leading professional audio 
products. Wiegand Audio Laboratories, R.D.3, 
Middlesburg, Pa. 1 7842-(717) 837-1444. 

DISC RECORDING EQUIPMENT: Complete 
mono, and stereo cutting systems featuring re- 
built Scully, Neumann, Van Eps, and Fair- 
child lathes and new W.A.L. amplifiers. Priced 
from $2500.00 Wiegand Audio Laboratories, 
R.D.3, Middlesburg, Pa. 17842-(717) 837-1444 

OVER 20 YEARS SUCCESSFUL DISCOUNTING 
OF AUDIO EQUIPMENT insures best value and 
service. Specialize in Stereo Components, Tape 
Recorders, Cassettes, Magnetic Cartridges, Sleep 
Learn Equipment, etc. LOW QUOTES, FREE 
CATALOG. DRESSNER, 1523A, Jericho Turnpike, 
New Hyde Park, New York 11040 

FIRST BREAKTHROUGH IN RECORDING TAPE, 
Originally made by America's leading tape manu- 
facturer 2400' mylar, 7" reel, $2.29, 1800' mylar, 
7" reel, $1.69, 1200' acetate, 7" reel, $.79. 
Write for quantity prices, AAE, 218 Columbia St., 
Utica, N.Y. 13502 

KLIPSCH, TANNOY, BOZAK, MARANTZ, 
THORENS, RABCO. No discounting. Superior 
Sound, 1801 Brewerton Rd. (Rt. 11) Syracuse, 
N.Y. 13211. 

INFINITY, Audio Research Corp. amplifiers, 
SAE, Phase Linear, Quad, Decca. Controlled 
multi -directional dispersion; electrostatic, trans- 
mission -line Trans -static 1 speakers. Brochures 
available, other components. Paul Heath, 81 Big 
Tree St., Livonia, N.Y. 

WORLD'S FINEST SPEAKERS -on demonstra- 
tion -Audio Research 4 x 6 panels, Infinity SS1 
(improved version), 8 Quad system, B&W 70's, 
trans static speakers, inquiries invited. Paul 
Heath, 81 Big Tree St., Livonia, N.Y. 14487, (716) 
346-5630. 

RECORDING TAPE 2400' reel $15.00 dozen, 
1800 reel $12.00 dozen, 1200' reel $ 9.00 dozen. 
Postpaid guaranteed. Mitchell, Box 444A, 
Flushing, N.Y. 11367 

FOR SALE 
JBL HARTSFIELDS (2) $1100.00 Exec. Cond. 
Heathkit AJ-15 tuner w/cabinet $150.00. 
Advent Model 101 Dolby NRU $100.00. (2) 
Shure M63 control mixers $70.00 ea. (2) 
Shure M62 Level LOC $35.00 ea. Ron Shagula 
1627 North 20th St., Abilene, Texas 79601 

AUDIO RESEARCH, Infinity, SAE, Decca, 
Transcriptors, Stax, Quad, and many others. 
The Stereo Set, 1737 Wisconsin Ave., Wash- 
ington, D.C. 20007 (202) 338-1493 

ALTEC, JANSZEN, THORENS, Revox, Tandberg, 
Beyer, Citation, Dual, JVC, Pioneer, others at 
US PX prices. No catalog, quotes only on im- 
mediate domestic delivery. Audiofax Unlimited, 
Box 7961, Atlanta, Ga. 30309 

DAYTON WRIGHT, B&W, Radford, IMF, Sinclair, 
Phase Linear, Quad. Transcriptors, Decca, Braun, 
Ampex, SS1 Turntable. Transcendental Audio, 
1214 Walden Ave., Buffalo, N.Y. 14043 

SAVE UP TO 45% ON MAGNETIC CARTRIDGES 
Shure, Empire, Pickering, etc. Send cartridge 
name, model number and stamped self addressed 
envelope for prices to PARTS, P.O. Box 587, 
Englewood, N.J. 07631 

CUSTOM HI-FI a $300.00 equip. enclosure for 
the custom hi-fi man that will cost less than 
$ 30.00. Send only $ 2.00 now for your guaranteed 
instructions -R. Marano, P.O. Box 197, Brooklyn, 
N.Y. 11237. 

SACRIFICE Infinity Servo Statik one speaker 
system. Crown DC -300 amp. TEAC A7030U 
tape deck. Burke Schlott, 211 Ranch Trail, 
West Williamsville, N.Y. 14221 

McINTOSH Mac 1700 Stereo receiver $500.00 
Excellent Condition. James Lister, 230 Crooked 
Hill Rd., Pearl River, N.Y. 10965. 

INFINITY SERVO STATIC one speaker system. 
Four (4) screens. Original "R.T.R." midrange 
modules. Walnut finish (extra screens in rose- 
wood). $1,500. (414) 961-0184, John W. Clark. 

AUDIO RESEARCH RTR 400E Electrostatic 
Speakers. Walnut 36x52x20, 4-12" woofers, 
4-8" midrange, 4 "Janszen" radiators. State of 
the art performance. 1 yr. old. Don't have space 
for them, will sell Yz new price $375 ea. Pair 
KLH-1 Dual woofers. Excellent condition, un- 
finished $85 each. Reply to Box AF2-1. 

BIG BAND SOUNDS of the 20's, 30's and 
40's -swing and dixieland jazz. 5,000 perform- 
ances from original recordings and broadcasts 
available reel to reel or cassette. Ed Jones, 
5127 Bauman Ave., Omaha, Nebr. 68152 
GET "MUSIC ONLY" FM Programs, SCA Adaptor 
fits any FM tuner or receiver. Free list of Stations 
with order. Kit $14.50 (with Squelch $19.50) 
Wired and Tested $25.00 (with Squelch $29.95) 
All plus postage & insurance. Thousands Sold. 
SWTPC, Box 32040A, San Antonio, Texas 78216 

SCOTCH MAGNETIC TAPE, discount Box 167A, 
Orwigsburg, Pa. 

TV & RADIO TUBES 36C EA. Free 48 page 
Color Catalog. Cornell 4215 A University, San 
Diego, California 92105. 

McINTOSH 2505 VERSUS MARANTZ 32, 
Citation Twelve, and Dynaco Stereo 120. The 
winner? Send $1 today for test report, refundable 
with $7.50 yearly subscription. THE HI-FI 
NEWSLETTER, Box 593, Hialeah, Fla. 33011. 

"HI-FI FREAKS" and discerning people can 
now get the amplifier that's "wiping out" all 
other amplifiers at test clinics across the country 
and is better than test equipment! Kit only $60. 
Send for Free Catalog SWTPC, Box 320408, 
San Antonio, Texas 78216. 
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FOR SALE 
USED BUT BEAUTIFUL CONVERSION KIT 
to make Thorens TD 124 a 16" transcription 
table. Includes Ortofon RMG 3012 arm, 
deck plate, walnut base. Reduces tracking error 
on LP's and great for transcriptions. $100.00. 
Art Shifrin, Box 5, Bayside, N.Y. 11364. 

MARANTZ model 19 receiver less than 6 months 
old with case $795. MARANTZ 7T and model 
250 (one month old) $645. McIntosh 2105 
perfect $495. C. M. Santmire, 1340 S. 20th 
St., Lincoln, Nebraska 68502. (402) 477-8469. 

MARANTZ SLT-12U turntable, new factory 
sealed carton. Also one used, best offer. Michael 
Stiuso, 69 High St., Eatontown, N.J. 07724 
(201) 542-6705 

METROPOLITAN OPERA POSTERS, Old 
Classics, Caruso, Toscanini, Free Brochure. 
Fiesta Arts, Inc., Greenvale, N.Y. 11548 

JBL HARTSFIELDS (2); Walnut. $1500.00 or 
best offer. Exec. condition. Bob Berthiaume, 
16371 Oleander, Los Gatos, Calif. 95030 

PSYCHEDELIC LIGHT Box Kits-From $5.00! 
CarrCraft, Dept. 150, P.O. Box 1165, Yucalpa, 
Calif. 92399. 

FCC "TESTS -ANSWERS" . . . Original exam 
manual for F.C.C. First and Second Class License. 
-plus-"Self-Study Ability Test." Proven! $9.95. 
Satisfaction Guaranteed. Command, Box 26348-L, 
San Francisco 94126. 

FREE literature and quotes on Hitachi stereo 
equipment. Write: Disco Electronics, Inc., 
P.O. Box 146, Springfield, New Jersey 07081. 

ORGANS: Save 25 to 50% on five famous 
makes. Delivered to your door in factory sealed 
cartons. Fully guaranteed. Greenwich Music 
Center, Greenwich, N.J. 

RUBBER STAMPS.One line $1.00. Each addi- 
tional line 500. Good quality. Prompt service. 
MOVERS, 3037 Montrose. Chicago, III. 60618 

CLEAR SOUND-with the assistance of Elec- 

tronic Cross-Overs, Line Amplifiers, Program 
Equalizers. Custom built Stereo and Quadra- 
phonic Amplifiers, Pre -Amplifiers. Quintessence 
Electronics, 1626 North "C" Street, Sacra- 
mento, California 95814. Phone: (916) 446-0557 

STEREO CORNER will sell most major Audio 
Products at 20% off the advertised list price- 
Freight pre -paid. Send order with check to: Stereo 
Corner, 339 Park Ave. So., Winter Park, Fla. 

32789. Check will be refunded by return mail 
if we are unable to fill order. 

INSTANT QUOTATION KIT New! Easy! Lowest 
prices possible, to 40% off! Preaddressed self- 
adhesive labels list 30 outstanding discounters. 
$1.00. Use your postcards? Or, our Quotation Re- 

quest forms. $1.50. Unusual Gifts, Box 5357A, 
Trenton, N.J. 08638 

QUAD, Radford, Bang & Olufsen Audio com- 
ponents of superb quality for the connoiseur. 
Audio Imports, 5557 Versaille Dr., Indianapolis, 
Ind. 06227 

DELETED L.P.'s All labels, All artists, Send wants, 
Vincent Scaparro, 904 Allerton Ave., Bronx, N.Y. 
10469 

STEREO TAPES (reels) 30-70% discount. Sokol, 
3237 South Manor, Lansing, III. 60438 

REVOX A77 MKIII DECK $440 factory new. 
A. R. amp $ 185. Also Marantz, Thorens, Quad, 
Dual, Sony. Write for details, CUSTOMCRAFT 
SOUND, 202 W. Fayette St., Baltimore, Md. 
21201 (301) 727-1134 

CONCERTONE 505 1/4 track recorder. Reversing. 

Offer. 1559 Willard, San Francisco, 94117. 

FOR SALE FOR SALE 

HEWLETT/PACKARD 100 meg scope 1000 Hz 
cal tone, 17508 dual trace vertical amp, 
1 781 B delay generator, 6 probes, including RF, 

Probe accessories. $ 1000 or best offer. Bill Low, 
347 Whalley, New Haven, Conn. 06511 (203) 
562-5177. 

ALPHAPHONE® headset-brainwave trainer. Free 

literature. Aquarius Electronics, Box 627-S, 
Mendocino, Ca. 95460. 

PLATTER PEDESTAL, oiled solid walnut. Stack 
discs safely, dust -free after preening, before 
placing on changer. $5.00. Discrafters, 150-10 
Arnold Drive, West Lafayette, Indiana 47906. 

DBX 117 EXPANDS DYNAMIC RANGE. Records, 
tapes, broadcasts come alive. Linear decibel 
expansion reduces background noise 10 dB or 
more. Stereo compressor -expander continuously 
adjustable to 2:1. 20 dB noise reduction for 
tape recording. 10 day trial. Send check $ 145. 
Your check returned if unit returned promptly. 
Inquiries invited. dbx inc., Harvard, Mass., 
01451 (617) 456-3930. 

RECORDING TAPE: Cassettes, 8 -Track, Reel. 
Brand names. Wholesale prices. Save S. 

Write NNA, Box 721E, Rye, New York 10580. 

ALTEC horns and drivers in like new condition. 
Models: 311-60, 311-90, 2038, 10058, 288C, 
291-16A, 290E. Celebration, 161 Gray Road, 
Ithaca, N.Y. (607) 272-8964, 273-3348. 

INTEGRATED CIRCUIT KITS Free Catalog. 
FRAZER & ASSOCIATES, 3809 Surfwood Road, 

Malibu, California 90265. 

STEAM TRAINS, Sounds of the City, Relaxation, 
The Boardwalk, Family Party and many others. 
Reel to reel or cassette. Write Caltape, Dept. F, 

P.O. Box 5716, Redwood City, California 94063. 
54.95 P.P. 5% Sales Tax Calif. Res. 

SERIAL Electronics Company designs and builds 
Digital and Analog devices. Guaranteed. Write 
for free estimate. Box 3436, Orange, California 
92665. 

MARANTZ, JBL. 7T, 10B with new tubes, 
immaculate, original cartons. JBL N1200 cross- 
overs. 364 Mission Ct., St. Louis, Mo. 63130. 

IMF STUDIOS AND MONITOR MARK Ill's 
THE INCOMPARABLE SPEAKERS; C/M Labora- 
tories, Mattes -Martin, Phase Linear, and SAE 
"State -of -the -Art" electronic equipment; Otari 
professional connoisseur quality tape decks; 
Decca "reference standard" cartridges and tone - 
arms in stock; mint equipment follows: Bang 
& Olufsen Beocord 1800 tape deck as new-special 
$445.00; Bose 901's mint $335.00 complete; 
Wharfdale W9OD speakers mint $350 pair; 
Marantz 22 Receiver good as new special 
$ 342.50; Grado Laboratory Standard turntable with 
ESL tonearm $95.00. We take tradeins. Audio - 
craft, South Rockwood, Michigan 48170 Tele- 
phone (313) 379-9945. 

INDIVIDUAL HAND PICKED, guaranteed lab 
tested and aligned custom components from 
Audio Research Corp., Crown, Decca, Frazier, 
I.M.F., Infinity, JBL PROFESSIONAL, Quad, Rabco, 
Revox, Stax, Tandberg, Transtatic, Free consulta- 
tion & technical assistance with purchase. We 
save you SS with FACSIMILE REPRODUCTION 
at Music and Sound Ltd., 413 Johnson Street, 
Jenkintown, Penna. 19046 (215) 885-4214. 

ON DEMONSTRATION-Trans-static electro- 
static transmissionline monitors, Super Quad 
speaker system, Audio Research Corp. D-75 
amplifier, Phase Linear 700 and 400 amplifiers, 
Sound System International arm -turntable 
combination. Paul Heath, 81 Big Tree St., 
Livonia, N.Y., 14487 (7161 346-5630 

BASIC AMPLIFIERS-DREADNAUGHT 1600- 
800 watts RMS per channel into 4'; 550 watts/ 
channel into 8" at .075% THD 20-20 KHZ 
$ 1049.95 includes meters. DREADNAUGHT 800 
-400 watts RMS per channel into 4^, 200 watts/ 
channel into 8^. at .075% THD 20-20 KHZ 
5499.95 meters optional, extra. DREADNAUGHT 
400-200 watts RMS per channel into 4-'7 125 
watts/channel into 8 at .075% THD 20-20 
KHZ 5399.95 meters optional, extra. Dunlap 
Clarke Electronics, 44 River St., Framingham, 
Mass. 01701 (617) 879-1026. 

JBL PARAGON, KLH-9s, Infinity SS2, Mac 
C-28, C-26, 2100, Crown DC -300, D-40, Marantz 
33, Sony 777-4, Sony TC -440, Thorens 125B, 
Rabco, Paul Heath, 81 Big Tree St., Livonia, 
N.Y. 14487 (716) 346-5630. 

KIT makes strong smooth cassette splices without 
splicing tape. $4.00 postpaid. Larry Funk, Box 
21035, Washington, D.C. 20009 

AUDIO RESEARCH components and speaker 
system; also Infinity Systems, Revox, and Thorens. 
D S Audio, 410 East Evergreen Road, Lebanon, 
Penna. 17042. (717) 273-6314. 

250 WATTS RMS into 8 ohms at below 0.1 
percent distortion-the INTEGRAL SYSTEMS 
MODEL 250 for $250. Write for details. Integral 
Systems Corp., Box 12, Winchester, Mass. 
08190. 

DIAMOND NEEDLES and Stereo Cartridges at 

Discount prices for Shure, Pickering, Stanton, 
Empire, Grado and ADC. Send for free catalog. 
All merchandise brand new and factory sealed. 
LYLE CARTRIDGES, Dept. A, P.O. Box 69, 
Kensington Station, Brooklyn, New York 11218. 

RECORDING ENTHUSIASTS-IMPROVE RE- 

CORDINGS Inexpensive impedance converters 
terminate microphones properly, while allowing 
cable extensions to 500 feet without performance 
deterioration. Switchbox-handles-to three re- 

corders, for dubbing, editing, and mixing. 
WRITE: Aids to Recording, RUSSOUND/FMP, 
Dept. 6, P.O. Box 476, Exeter, N.H. 03833. 

1000 WATTS RMS into 8 ohms at below 0.1 
percent distortion, electronic power level display. 
Switchable for either two or four channels of 
amplification-the INTEGRAL SYSTEMS MODEL 
1000 for $1000. Write fdr details. Integral 
Systems Corporation, Box 12, Winchester, Mass. 

01890. 

HI-FI FURNITURE? See toujay designs at S.E.E. 
70's High Fidelity exhibit 443 Park Ave. S., 

N.Y.C. 10016, Tues. to Fri. 10-6, Sat. 10-4. Full 
line brochure 250. 

OPERA TAPES-Records "live" performances, 
broadcasts. Free Catalog, Hathaway, 49 Merbrook 
Lane, Merion, Pa. 19066. 

DO-IT-YOURSELF, PROFESSIONAL ELECTRON- 
ICS PROJECTS -51.00 up, Catalog 25C. PARKS, 
Box 25665E, Seattle, Wash. 98125. 

BASF RECORDING TAPE ... prerecorded stereo 
tapes, postpaid. Stereotone -Tapes, Box 657, 
Sterling, Illinois 61081. 

SCOTCH RECORDING TAPE, lowest prices. 
TAPE CENTER, Box 4305B, Washington, D.C. 

20012. 

B&W 70CA, PHASE LINEAR, THE WORLD'S 
FINEST SPEAKER AMPLIFIER COMBINATION. 
JVC 5011 super preamp, Transcriptor, EPI Tower, 
Quad, Electrostatic specialists. Finest, best 
equipped laboratory in the country. Formerly 
supplying to professionals only. Now you can 
benefit from the unique services of THE AUDIO - 
LAB, 146 French St., New Brunswick, N.J. 08901 
(201) 249-9191. 
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FOR SALE 
BUY DIRECT FROM ENGLAND'S HI-FI MAIL. 
ORDER SPECIALIST! Save on SME, lak, 
Acoustical, Goldring, Decca, Bowers & Wilkins, 
Thorens, Tandberg, Revox, Gold Speakers, 
Garrard, BSR Dual, Lowther, Wharfedale, KEF, 
Celestion, Transcriptors, Radford, etc. Insured 
shipping quotes free or send $2 bills for catalog 
($3 airpost). Goodwin Ltd., 7 Broadway, Wood 
Green, London N22. Visitors welcome to show- 
rooms. 

BARCUS-BERRY, piano transducers now avail- 
able to the recording studio, the professional 
musician and the serious student. Make piano 
recordings of the finest quality on location, at 
home, or in the studio. Acoustics no problem. 
These piano sensors are being enthusiastically 
accepted by the professional recording studios 
and musicians everywhere. This piano pick-up 
system is a must for the pro. Write for our product 
information bulletin. Cath -Mar Recording Service, 
17113 Cambridge, Allen Park, Mich. 48101. 
Phone (313) 278-2278. 

FREE 64 PAGE CATALOG offers hundreds of 
recordings of rare renaissance, baroque and 
classical music. Some records priced as low as 
$1.00 each! All late recordings. In stereo only. 
Musical Heritage Society, Box 932 -AU, New York, 
N.Y. 10023. 

AMPEX MODIFICATIONS AND REBUILDS -2 
track to 8 track -Conversion Transistor Elec- 
tronics -Studio Accessories -Mixdown Panels- 
BKM Associates, Box 22, Wilmington, Mass. 
01887. 

SHURE V15-11 improved, $47 and old cartridge, 
shipped prepaid. STEREO Shop, 1209 1st Ave. 
SE, Cedar Rapids, Iowa 52402. 

LOW, LOW PRICES, on Audio Equipment, L.P. 
Records, and Tapes. All factory fresh, 1st quality 
items. Trained personnel at your disposal for 
audio consultation. We accept Master Charge. 
Write for FREE CATALOGS to Mr. A, Dept. 
AMO at SMG DISTRIBUTORS, INC., 46-35 54th 
Road, Maspeth, N.Y. 11378, or call (212) 
786-3337. 

HARPSICHORDS AND CLAVICHORDS -New 
Flemish Harpsichord, curved bentside, un- 
compromising classic construction and detail, 
$295. Other kits from $100. Send for free 
brochure. Zuckermann Harpsichords Inc., Dept. 
R, 160 Sixth Avenue, New York 10013. 

HI-FI DISCOUNTS. Free catalog -Western 
Electronics, 7121 Rich Ave., Newark, Calif. 94560 

1800' NEW MYLAR TAPE IN HINGED BOXES; 
12 reels for $15.00 postpaid. Send for other 
price lists to WIDE RESPONSE, 2926 Bentley 
Ave., Los Angeles, Calif. 90064. 

NATIONAL GEOGRAPHIC MAGAZINE. The 
first issue (January, 1889) is NOT the rarest 
edition. Did you know, that the rarest sells for 
up to $1,000 dollars! Just published was our 
retail -price booklet of all old issues of this magazine 
1889-1971. Send $2.00 for your copy to 
Ostfeld Publication Research Institute, 29 East 
Madison Str., Suite 1301, Chicago, Illinois 60602 

HEAVY DUTY 12" ANTI -STATIC TURNTABLE 
MAT. $4.95 postpaid. Creighton Audio labs, 
740 Haven PI., Linden, N.J. 07036. 

SOUND SYSTEM INTERNATIONAL presents a 
revolutionary radial track tone arm and turn- 
table. Brochures available. Paul Heath, 81 Big 
Tree St., Livonia, N.Y. 14487 (716) 346-5630. 

DISCOUNTS -STEREO COMPONENTS & SYS- 
TEMS. Lowest possible prices on quality brands. 
For fastest service, Lowest cost -get our quote! 
Redwood Stereo Co., P.O. Box 2794, San Rafael, 
Calif. 94902. (415) 472-3447 

FOR SALE HELP WANTED 

TRANSCEND MEDIOCRITY with BLOW- 
elektrostat Ear Loudspeaker, ERA Transcription 
turntable ensembles. HENCOT tape recorders, 
ORTHOIONPHASE Sound Source, FANE lonophase 
speaker, GE -GO transducer cells and systems, 
G. H. HADCOCK unipivot tonearm, AUDIX Stereo 
Graphic control unit, JORDANWATTS loudspeaker 
module. Also, QUAD, DECCA, RADFORD, B&W, 
PHASE LINEAR, HOPKINS, HARTLEY, and 
SYANTIFIC AUDIO. Information, ADVANCED 
ELECTRO ACOUSTICS, 1610 South Park Avenue, 
Buffalo, New York 14220. 

TAPE RECORDINGS 

RENT 4 -TRACK open reel tapes -all major 
labels, 3,000 different. Free brochure. Stereo - 
Parti, 55 St. James Drive, Santa Rosa, Cal. 95401 

BIG BANDS OF THE THIRTIES & FORTIES, 
ORIGINALS, CASSETTES 90 MINUTES $6.00. 
DALE McCLEES, Box 122C RR# 4, Swanton, 
Ohio 43558. 

Serious recordists to make records for five 
companies. We train, equip and provide protected 
franchised territories. Modest investment required. 
Send resume to Mr. Bloch, 418 N. Main St., 
Englewood, Ohio 45322. 

EUROPEAN -FOREIGN EMPLOYMENT. Detailed 
report on currently available jobs, Europe, Africa, 
Australia. Numerous technical and teaching 
positions. $3.00. Eurojob Report, Box 52643-E, 
Lafayette, Louisiana, 70501. 

GOVERNMENT SURPLUS 
JEEPS Typically From $53.90 . .. Trucks From 
$78.40... Boats, Typewriters, Knives, Airplanes, 
Clothing, Multimeters, Oscilloscopes, Transceivers, 
Photographic, Electronics Equipment. Wide 
Variety, Condition 100,000 Bid Bargains Direct 
from Government Nationwide. Complete Sales 
Directory and Surplus Categories Catalog $1.00 
(Deductible On Orders From Separate Included 
Catalog). Surplus Service, Box 820 -AUD, 
Holland, Michigan 49423. 

MEMOREX recording tape, audio & video lowest 
prices, write for free information BERGETZ 
SYSTEMS CO., Box 1181, Melrose Park, III. 60161 

STEREO TAPES, $4.95 postpaid. CAG, 3606 
Nanton Place, Phila., Pa. 19154. 

BUSINESS OPPORTUNITIES 
MAIL ORDER! Make $15 per hour working home. 
Free report reveals millionaire's secrets! Executive 
(IQ12), 333 North Michigan, Chicago 60601. 

MAILORDER-Carry no stock. Companies will 
pack, ship under your label. One -Man operation 
capable of $10,000-$20,000 year. Details 
Free! Distributors, Box 9-M, East Rockaway, N.Y. 
11518. 

MAILORDER MILLIONAIRE helps beginners 
make $500 weekly. Free report reveals secret 
plan! Executive (1Q2), 333 North Michigan, 
Chicago 60601. 

RECORDS 
OLDIES -45 RPM original labels and represses 
over 5,000 from personal collection for sale. 
Reasonable prices. Try me for the ones you've 
given up hope in finding. Call or write, Robert 
Fenster, 1503 Ave. J, Brooklyn, N.Y. (212) 
258-5121. 

COLLECTORS JOURNAL -VALUABLE DATA, 
RECORD MART 12 issues $3.00 -Record Re- 
search, 65 Grand Ave., Brooklyn, New York, 
11205. 

SHOW ALBUMS -Rare, Out -Of -Print LP's. 
Free large list. Broadway/Hollywood Recordings. 
Georgetown, Connecticut 06829 

OLDIES -45 RPM. Original hits. Catalog 50C. 
C&S Record Sales, Box 197, Wampsville, N.Y 
13163 

RARE show and soundtrack LP's (including 
"Vertigo"). Free list. OCFAA, 9281 Harle, Ana- 
heim, California 92804. 

CATALOGS. Broadcasts, soundtracks, Personal- 
ities of Thirties, Forties. Box 225, New York, N.Y. 
10028. 

SITUATION WANTED 
BLACK ELECTRONIC ENGINEER with BSEE, 
MSEE-12 years experience in engineering, 
would like to gain experience in recording 
industry. Have desire to own studio in near 
future. Reply to Box AF2-2. 

STEREOS 
Automatic Radio, Blaupunkt, Boman Auto 
radios -Tape players Dual, Garrard, PE Record 
Changers, Sony Superscope, Roberts Norelco, 
Craig Tape recorders, Bogen, Grundig, Telefunken, 
Shure, Pickering, Grado, Cartridges, Auto and 
Home Accessories. Unbeatable prices. Write: 
MARTY'S, 2414 University Blvd. West, Wheaton, 
Maryland 20902. 

COMPLETE LIST OF PRICES 
FOR top manufacturers of stereo equipment. 
Write for quotations on all major brands of stereos. 

STEREO COMPONENT CENTER 
465 High St., 

Morgantown, West Virginia 26505 

Check No. 46 on Reader Service Card 

Lowest 
of the 
LOW! 

Shamelessly Low Prices.. 
As one of America's largest wholesale 
distributors, we're guilty of shamelessly 
low prices. Our buying volume has 
made our prices the lowest. We 
seriously doubt you can find one lower 

, , and that we're proud of. What's 
more, at S.C.A. you can select from 
hundreds of NEW, Factory Sealed, 
Full Warrantee, Brand name, Hi-Fi 
Stereo components. If its in the Hi-Fi, 
Audio field ... we have 'it! 
Write for a lowest of the low quote . . 

we're not ashamed. 

STEREO CORPORATION of AMERICA 
Dept A, 2122 UTICA AVENUE, 

BROOKLYN, NEW YORK 11234 (212) 338-8555 
In L.I. 1180 HEMPSTEAD TPK, UNIONDALE 

Check No. 81 on Reader Service Card 
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SERVICES EQUIPMENT WANTED 
DON'T PAY the high mail order prices. Theives 
Warehouse is coming to your area. Franchises 
available. Theives Warehouse, P.O. Box 8057, 
Pensacola, Florida 32505 

RENT STEREO TAPES $ 1.50 week. Catalog 
25C Tape Library, Box 8126, Washington, D.C. 
20024 

CUSTOM STYLUS and cartridge re -tipping, 
repairing (Weathers, Ortofon, Edison, Shure, etc.) 
Box 322A, Tuckahoe, N.Y. 10707, (914) SP 9- 
1297 

CUSTOM RECORDING SERVICE. Tape and disc. 
Stereo and mono. Live and copies. Editing. 
Masters and pressings. High quality at reasonable 
rates. Joseph Giovanelli, Audio -Tech Laboratories, 
2819 Newkirk Ave., Brooklyn, N.Y. IN 9-7134 

LEARN Electronic Organ Servicing at home. 
All makes including transistors. Experimental 
kit-trouble-shooting. Accredited NHSC. Free 
Booklet. Niles Bryant School, 3631 Stockton, 
Dept. 1 D, Sacramento, Calif. 95820. 

TRADE STEREO TAPES, $ 1.25 each postpaid. 
Minimum three. Tapetrade, Box 2181, La Jolla, 
Calif. 92037 

HIGH FIDELITY SPEAKERS REPAIRED 
AMPRITE SPEAKER SERVICE 

655 Sixth Avenue, New York 10, N.Y. 

NEW YORK AUDIO SOCIETY offers you a 

comprehensive program and numerous benefits. 
For details write: N.Y. AUDIO Society, Dept. A, 
215 Adams St., Brooklyn, N.Y. 11201. 

AUDIO MIXERS engineered to your specifications. 
Input flexibility including equalization, gain, pan 
and switching Modular construction with plug- 
in cards for easy changes. Nueva Engineering, 
Box 161, Glen Burnie, Md. 21061. 

CASSETTE REJUVENATION Those priceless 
jammed cassettes can be repaired!! Send for 
details RAP Associates, 31 Greenwood Road, 
Andover, Mass. 01810. 

MAKE FRIENDS. Write Worldwide Tapespond- 
ence, P.O. Box 85, Philadelphia, Pa. 19105. 

STEREO REMOTE CONTROL Low -voltage 
control operates from pushbuttons anywhere in 
your house. Turn on/off stereo rig, lights, 
coffee pot, anything. Complete plans and hard -to - 
find latching relay $9.95 postpaid. David National 
Co., Box 381-A, East Brunswick, N.J. 08816. 

RECORDS MADE FROM YOUR TAPES. Also, 
editing and mastering. Send for free brochure. 
Nashville Record Productions, Inc., Dept. AM, 
204 19th Ave., So., Nashville, Tennessee 
37203. 

MAGAZINES 

NATIONAL GEOGRAPHICS-Back number price 
list. SAUBER BOOKS, Box 1045, Falls Station, 
Niagara Falls, N.Y. 14303. 

SCHOOLS 
EARN College degrees at home. Many subjects. 
Ministerial studies, High School Equivalency 
Diploma. Florida State Christian College, Post 
Office Box 1674, Fort Lauderdale, Florida 33302. 

INVENTIONS WANTED 
FREE "DIRECTORY OF 500 CORPORATIONS 
Seeking New Products." For information re- 
garding development, sale, licensing of your 
patented/unpatented invention. Write: Raymond 
Lee Organization 230 -AM Park Avenue, New York 
City 10017. 

CASH 'FOR YOUR unwanted LP's and pre- 
recorded tapes. Record House, Hillburn, New 
York 10931. 

WANTED: Eico HF60 basic amp, Rek-o-kut 
B16H turntable. Presto T-18 turntable. Will 
pay top price for any of these. Mr. Chris Hood, 11 
E. Prospect Ave., Pittsburgh, Pa. 15205. 

WANTED: STEPHENS 206AXA SPEAKER. 
Farber, 871 Grandview, Lancaster, Pa. 17601. 

WANTED: REK-O-KUT 150 or 240 Ipi lead - 
screws for M -12S cutting lathe on a TR -43H 
turntable. Eduardo L. Lozano, Urdiales 307-A, 
Monterrey, N.L.-México. 

MARANTZ model 9 power amplifiers and 7 T 
preamp. Bill Schoening, P.O. Box 4130, Tucson, 
Ariz. 85717. 

STEPHENS TRUSONIC FR 80 (8 inch) Speaker. 
Dr. E. Levinger, 367 San Benito Way, San 
Francisco, California 94127 

WANTED-one JBL 537-509 hornlens assembly, 
reasonable. Dave Turner, 494 South Atlantic, 
Cocoa Beach, Fla. (305) 783-7374. 

WANTED: JBL Hartsfield components. Dr. T. K. 
Wirtel, ETSU Music Dept. Commerce, Texas 
75428 

TRAVEL RESORTS 

MONT TREMBLANT LODGE & Ski Area, Mont 
Tremblant, P.Q. Best skiing in Eastern America. 
Ski Weeks, weekends & group rates. For in- 
formation and reservations Tel. (819) 425-2711 
or Mtl. 861-6165. For snow reports Mtl. 
861-1925. 

RADIO PROGRAMS 

RADIO RERUNS. Complete broadcasts of old 
favorites. Catalog free. Box 724, Redmond, 
Wash. 98052. 

OLD' RADIO PROGRAMS at low prices yet 
a large selection. Catalog 50C. The Best of Radio, 
P.O. Box 1692, F.D.R. Sta., New York, N.Y. 
10022. 

OLD RADIO PROGRAMS. Catalog $ 1.00 
(refundable) The Radio Vault, Box 9032, 
Wyoming, Michigan 49509. 

OLD RADIO PROGRAMS on Cassettes or 
Reels high quality, low prices thousands of 
your favorites live again, priced as low as $8.00 
for 6 hours. Catalog 500. Remember Radio Inc. 
Box 2513, Norman, Okla. 73069 

OLD RADIO SHOWS! Collector wishes to sell 
or trade. Joel Bellman, 1012 Lake Forest Dr., 
Claremont, Calif. 91711. 

GOLDEN AGE RADIO-Your best source for 
radio tapes. Box 8404-D, Olivette, Missouri 63132 

OLD RADIO PROGRAMS. Reels or cassettes. 
Free catalog. Fred Berney, 5931 S.W. 8 Street, 
Miami, Fla. 33144. 

OLD RADIO PROGRAMS at low prices yet 
a large selection. Catalog 50C The Best of Radio, 
P.O. Box 1692, F.D.R. Sta., New York, N.Y. 
10022. 

MOST AMAZING SHOW ever produced for 
Radio; Ken Nordine, narrator, network cast. 
Introductory notes by show's creator -producer. 
Complete series, 19 Cassettes. Volume One, 
$3.98; subsequent releases, 3 for $10.00. 
Postpaid. Guaranteed. "Incredible, But, True!", 
Sawyer, Michigan 49125 
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READER INQUIRY CARD Use this FREE Post Paid Card for more facts 
on the products described and advertised in 

FEBRUARY 1972 ISSUE this issue. 

THIS CARD EXPIRES APRIL 30, 1972 

Name 

Firm 

Address Office 
Residence 

City State Zip 
Are you a subscriber to AUDIO Magazine? Yes E No 

OPTIONAL INFORMATION: 
I am a: 

1 High Fidelity Enthusiast 4 Broadcast Engineer/Manager 
2 Home Recordist 5 Audio Service Technician 
3 D Professional Recordist 6 Audio Manufacturer or Dealer 

7 E Other 

I would like to see more: Technical articles Articles for beginners 
E Construction projects E Articles on music 
E Music reviews: Classical Jazz Rock 

Other 

I buy an average of records a year. Age 

I have purchased the following equipment after seeing it advertised 
in AUDIO Magazine. 

I am planning to purchase the following equipment in the next year. 

I.11.111,111re elf 

CHECK BOX A or B beside each coupon number 
A to help me make an immediate decision to purchase. 

B i 
I 

to explore a new method or to keep my files 
on the subject up to date. 

# 
~1 

A B # A B # A B # A B# A B # AB # A B # A B # A B 

16 31 46 61 76 91 106 121 

2 17 32 47 62 77 92 107 122 

3 18 33 48 63 78 93 108 123 

4 19 34 49 64 79 94 109 124 

5 20 35 50 65 80 95 110 125 
6 21 36 51 66 81 96 111 126 
7 22 37 52 67 82 97 112 127 
8 23 38 53 68 83 98 113 128 

9 24 39 54 69 84 99 114 129 
10 25 40 55 70 85 100 115 130 
11 26 41 56 71 86 101 116 131 

12 27 

28 

42 57 72 87 102 117 132 

13 43 58 73 88 103 118 133 
14 

15 

29 44 59 74 89 104 119 134 
30 45 60 75 90 105 120 135 

My Comments On This Issue 

0 -NC MOO 

FIRST CLASS 
Permit No. 22,489 
Philadelphia, Pa. 

BUSINESS REPLY MAIL 
No Postage Necessary if Mailed in the United States 

POSTAGE WILL BE PAID BY: 

AUDIO 
134 North Thirteenth St. 

Philadelphia, Pa. 19107 

CLASSIFIED ORDER CARD Fill in other side to order a classified ad 

SUBSCRIPTION ORDER CARD 

GENTLEMEN: PLEASE ENTER MY SUBSCRIPTION TO AUDIO 

Name 

Address 

City State 

1 YEAR-$5 

(Foreign - $8) 

2 YEARS-$9 

(Foreign - $13) 

3 YEARS-$12 
13 

(Foreign - $17) 

Don't wait until your subscription runs out. 
Renew now and insure uninterrupted ser- 
vice. The remaining issues on your current 
subscription will be added. 

Office 
Residence 

Zip 

BILL ME 

PAYMENT 
ENCLOSED 

New Subscription 
Renewal 
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BUSINESS REPLY MAIL 
No Postage Necessary if Mailed in the United States 

POSTAGE WILL BE PAID BY: 

AU D I O 
P.O. BOX 8671 

PHILADELPHIA, PA. 19101 

READER INQUIRY CARD 

Fill in other side to get more information on advertised products 

FIRST CLASS 
Permit No. 22,489 
Philadelphia, Pa. 

CLASSIFIED ORDER CARD COPY FOR YOUR AD 

Want to buy, trade or sell components? Looking for a rare piece of equip- 

ment? Want to offer or buy a service? Want a job in the audio field? If your 

answer is "yes" to any of these questions, your ad belongs in Audio Classi- 
fied. Rates are comfortably low-readership is astoundingly high. Use this 

handy order form to include your message in the next issue. 

PLEASE CHECK ONE: 

E For Sale 
E Wanted to Buy or Trade 
E Situation Wanted 
E Help Wanted 
E Services 

Other 

E Insert in next issue 
E Insert in next 2 issues 
E Insert in next 6 issues 

E Insert in next 12 issues 
E Assign box number 

(additional cost $1) 

RATES: Commercial, 50¢ per word; situation wanted or non-commercial, 25¢ 
per word. We reserve the right to determine classification as commercial or 
non-commercial. Payment must accompany all orders under $10.00. 

Name 

Address 

City 

State Zip 

E Office 
E Residence 

FIRST CLASS 
Permit No. 22,489 
Philadelphia, Pa. 

BUSINESS REPLY MAIL 
No Postage Necessary if Mailed in the United States 

POSTAGE WILL BE PAID BY: 

AU DIO 
134 North Thirteenth St. 
Philadelphia, Pa. 19107 

SUBSCRIPTION ORDER CARD Fill in other side to order a new subscription 
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t i 

R 
The best 

of both whirls 
For manual play, experts and hi-fi enthusiasts agree the most esteemed name in transcrip- 
tion turntables is Thorens. Among automatic turntables, PE offers unparalleled value. 
Perfection in performance. At better hi-fi dealers everywhere. Distributed exclusively by: 
Elpa Marketing Industries, Inc., New Hyde Park, N.Y. 11040/Scottsdale, Ariz. 85253 

Check No. 30 on Reader Service Card 
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Middle-of-the-road stereo people 
are missing the fun of Marantz. 

BLAH PEOPLE. Middle-of-the-road people who only listen 
to the midrange because their power amplifier DISTORTS the 

high and low frequencies. Because their 250 watt amplifier 
is really only 250 watts right in the middle. Because that's 

where it's measured SMACK DAB IN THE MIDDLE! So when 
the power drops off on either side they miss the BOOM, KA 

BOOM of a bass and the crisp swissshh of the wire brushes. 
Now take the Marantz amplifier Mode 

250. Marantz says it delivers 250 watts 
RMS. That's 250 watts total RMS CON- 
TINUOUS power. Over the whole 
powerpushin' listening range. Right 
through from 20 Hz to 20,000 kHz with 
total harmonic and intermodulation 
distortion at less than 0.1%! Fantastic! 

Uncompromising music lover. Professional sound engi- 
neer. The Marantz 250 amplifier working in any system de- 
livers continuous power at the critical EXTREME frequencies. 
EXTREME right. EXTREME left. EXTREME high. EXTREME 
low. Pure sounds. Total reality. Your kind of stereo. 

Priced at $495, the Marantz 250 professional power am- 
plifier is only one of a brilliant line of components, receivers 

and speakers from the makers of the world's 
most expensive stereo equipment. In- 
cluding a $139 console amplifier. 

Visit your Marantz dealer and listen 
to our line. Marantz stereo at any price 
is damn well worth it. 

We sound better. 

Check No. 43 on Reader Service Card .Marantz Co.. Inc.. l' 0 yon 99C. Sun Vaue,. Catit. 91352. Me urntz S A., 40, Hue de Chatela,n.1050 Brussels. In Canada:Electronome. Ltd. Send for free catalog. 
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