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The HPM series. 
Four radically new speaker systems 

specifically designed to beat the best. 
You can't beat JBL, Advent, 

Bose and AR with me -too ideas. 
They're really good speakers. 

So, instead of just trying to make 
better conventional speakers, we 
knew we had to come up with a 
totally different and superior design 
concept. 

After years of research and 
development, our engineers found 
the answer. They created a whole 
new technology based on the 
electrical properties of High 
Polymer Molecular film. The result 
is a sound thath louder, clearer, more 
natural, lower in distortion than you 
ever expected to hear out of a 
speaker system. 

HPM film technology requires 
no magnet, no coil, no cone or dome, 
no moving parts at all. The 
amplified signal is converted into 
sound waves directly at the surface 
of a thin, light membrane. And the 
entire structure housing the 
membrane can be curved for the 
best possible sound dispersion. 

Pioneer's new HPM drivers 
combine high efficiency with 
amazingly accurate transient 
response. Distortion is virtually 
nonexistent even at very high sound - 
pressure levels. The principle was 
evolved mainly for tweeters, 
although a giant HPM woofer is at 
least a theoretical possibility. 

In each of the new Pioneer 
models shown here, regardless 

of price, the top end of the audio 
spectrum is reproduced by an 
HPM driver. In the big HPM-200 
system, so is the upper midrange. 

The woofers used in the HPM 
series are almost as unconventional, 
even though they still have cones. 
But what cones! They combine low 
mass and high rigidity to an 
unprecedented degree, thanks to an 
exclusive method of reinforcement 
with carbon fibers. As a result,they 
move as true pistons, without any of 
the smearing of bass frequencies 
experienced with ordinary cones. 

Of course, the proof of a new 
speaker technology isn't in the telling 
but in the listening. 

If the new HPM speakers didn't 
have audibly more impact, more 
detail, more transparency than the 
best previous speakers at compa- 
rable prices, our engineering effort 
would have been a meaningless 
exercise. There are certainly enough 
speakers on the market today. 

So we invite you to listen and 
compare very carefully. Match the 
HPM in the price range of your 
choice against the corresponding 
speaker on the far right, or anything 
else in your dealer showroom. 

We think you'll end up agreeing 
that a good new idea beats a good 
old idea every time. 

U.S. Pioneer Electronics Corp., 
75 Oxford Drive, Moonachie, 
New Jersey 07074. 
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It would be foolish to create 
a new line of speakers 

and not overcome these obstacles... 
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Gold -ens 

Gold plated connector 
cables for the perfectionist. 

Highest degree of electron 
transfer and longevity will 
never corrode or add 
resistance with age. 

Spring steel strain reliefs. 

Ultra -low capacitance cables. 

$8.00 per matched pair, 
1 meter length. 
From the people who 
brought you Discwasher. 

At audio specialists worldwide. 

discwasher inc. 
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"It's a good turntable by itself, and as 
an added bonus it also stacks records." 

Creem, MARCH 1975 

In the old clays, a serious audio enthusiast wouldn't touch 
anything but a manual turntable. 

He felt he had no choice. 
That anything with automatic features simply didn't perform. 

But as Sound magazine says in its August 1975 issue: 
"In recent years...the quality of the automatic turntable has risen 
dramatically. And the performance of the B.I.C. 960 certainly 
substantiates our belief that a serious music lover can attain 
extremely high quality in an automatic B unit just as in the best manuals." 00 

In a Sept. 1975 test report, Radio & Electronics agrees, noting 
that B.I.C: 

"might well be considered a top -performing manual turntable 
in its price category." 

Modern Hi-Fi and Music (Aug./Sept. 1975) reports: 
"wow and flutter of 0.03% at 331/3 rpm and rumble less 
than -65db; specifications which are more typical of a good 
manual than most automatics." 
And because they're not imported (B.I.C. turntables are built 

entirely in the U.S.) the price of this performance comes as a 
pleasant surprise. 

If you're serious enough about your system to spend $100 or 
more on a turntable, a B.LC. 940, 960, or 980 has what you want 
and more of it - all three are multiple -play manual turntables 
sharing the same quality features and high performance. 

See if your high-fidelity dealer doesn't agree. He has 
literature with all the details. Or write to B.I.C. ("bee-eye-cee") 
c/o British Industries Co., Westbury, N.Y. 11590. 

B I C ISA TRADEMARK OF BRITISH INDUSTRIES CO..A DIVISION OFAVNET INC. ©1975 

Check No. 8 an Reader Service Card 
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Audioclinic 
J 

Cartridge Output and Stylus 
Velocity 

Q. In the "Equipment Directory" in 
the October, 1975 issue of Audio 
Magazine, there is one set of specifi- 
cations that is confusing. 

The amplifier section of the direc- 
tory refers to and measures phono 
sensitivity in mV. The phono cartridge 
section refers to and measures output 
in mV at a velocity of 5 cm/sec. The 
specifications supplied by the manu- 
facturers, however, do not in all cases 

state output in terms of this 5 cm/sec. 
figure. The Empire cartridges refer to 
a velocity of 3.53 cm/sec. The Pick- 
erings refer to a velocity of 5.5 
cm/sec. with brush. 

Since a cartridge must be selected 
whose rated output exceeds the 
phono sensitivity of the amplifier 
being used with it, how does one 
match the two when there is no com- 
mon reference?-L.L., Kew Gardens, 
N. Y. 

A. The voltage output of a cartridge 
and the velocity of a stylus follow one 
another in direct proportion. Dou- 
bling the velocity of the stylus will in- 
crease the voltage output of the cart- 
ridge to twice its original value. Thus, 
if you have a cartridge which pro- 
duces 2 mV at 2.5 cm/sec. and you 
want to know what the cartridge will 
produce at 5 cm/sec., you can figure 
from the above that this cartridge will 
produce 4 mV at 5 cm/sec. That is all 
there is to this sort of problem. 

Select a cartridge which does not 
exceed the minimum sensitivity of the 
preamplifier section of your equip - 

If you have a problem or question on tape re- 
cording, write to Mr. Herman Burstein at AUDIO, 
401 North Broad Street, Philadelphia, Pa. 19108. All 
letters are answered. Please enclose a stamped, 
self-addressed envelope. 

Joseph Giovanelli 

ment by more than about 6 dB as this 
precaution will prevent overloading 
the input circuitry. You can use a cart- 
ridge having higher output than this if 
you know the maximum signal level 
which can be handled without caus- 
ing overload and watch your gain set- 
ting. 

Ceramic and Magnetic Cartridges 
Q. I have read the statement that a 

magnetic cartridge is better than a ce- 
ramic one. Why? 

Instead of the ceramic cartridge 
which is supposed to be used with my 
receiver, would it hurt the receiver in 
any way if I were to use a magnetic 
cartridge?-Jim Pykonen, St. Clair 
Shores, Mich. 

A. Both ceramic and magnetic cart- 
ridges produce a signal because their 
styli are moved by the groove on the 
record, however, the method used to 
produce the electrical signal is differ- 
ent. With the ceramic cartridge, the 
stylus does a considerable amount of 
mechanical work in flexing a small 
piece of "ceramic" material, usually 
barium titanate, which produces a rel- 
atively large voltage between the two 
sides of the element. In the magnetic 
cartridge, the signal voltage is pro- 
duced because small magnets, at- 
tached to the back end of the stylus, 
are moved close to the coils attached 
to the main body of the cartridge, in- 
ducing the voltage. A great deal less 

work is necessary with this method. 
While the magnetic cartridge pro- 
duces a smaller signal voltage than the 
ceramic type, the magnetic cartridge 
will track difficult grooves properly at 

much lower tracking forces, resulting 
in considerably reduced record wear. 

One advantage of the ceramic type 
is that the signal voltage it produces is 

easy to equalize to the curve used in 

recording, while the magnetic type 
requires more sophisticated circuitry 
for this. The ceramic type, however, 
almost always has some resonant 
peaks in its response and these peaks 
are difficult to remove with an eco- 
nomical circuit. The result is that the 
magnetic type, after equalization, has 

the flattest response. 
It is for all these reasons that the 

magnetic type is considered superior. 
While you will not hurt your receiv- 

er if you simply exchange the ceramic 
cartridge for a magnetic type, you will 
probably hear no sound (or at best a 

treble -heavy sound) when in phono 
mode as the receiver is set up for the 
higher signal voltages produced by 
the ceramic cartridge. If you wish to 
go to the magnetic type, you should 
purchase one of the preamplifiers 
made specially for such changes. They 
go between the turntable/cartridge 
and the receiver and boost the cart- 
ridge's signal to the proper level, as 

well as providing the necessary equal- 
ization for the magnetic cartridge. 

Homemade Wind Screens 
A few of my microphones have no 

wind screens. 1 improvised and dis- 
covered that the foam used in aircon- 
ditioning filters works well if you use 
two or three layers of the material and 
fasten it to the microphone with a 

hose clamp. Although this arrange- 
ment is unsightly, it works well. - 
Richard D. Taubold, Urbana, Ill. 

About The Cover: "Gee, Dad, it's a Wurlitzerl" 
The nostalgia trend has given a second life to the 
artifacts of our recent past. This whirling -colored, 
big -voiced 1947 Wurlitzer jukebox now delights 
bicentennial visitors to the Paper Moon, an old- 
time newsstand and cafe on trendy South Street in 

Old Philadelphia. And how's this for nostalgia, you 
get six plays for a quarter! Most popular selection? 
Rum and Coca Cola by the Andrews Sisters. 
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SC -1 
The only stylus cleaner 

DISCWASHER 
The superior record cleaner 

Announcing 

The technology of the Discwasher Group 
announces a system-a protective environ- 

ment-utilizirg an improved dry friction re- 
duction agent and a radically new application 
method. 

Dry lubricants. ALL reed the Discwasher 
system (see Audio, April 1976). 

None car match the PRO-DISCTM environ- 
ment. 

(Soon at your Discwasher dealer) 

Discwasher Group 
909 University, Colu rbia. MO 65201 

ZEROSTAT 
The static killer 

GOLD -ENS 
Perfectionist cables 
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Tape Guide 

Taping Discs Revisited 
In the September, 1975, "Tape 

Guide" column Mr. Ted E. Hayen 
asked about the difference in record- 
ing levels of about 4 -to -5 dB between 
channels on records of different man- 
ufacturers. In his answer, Mr. Burstein 
covers the fact that there are some- 
times variations in recordings be- 
tween right and left channels. He also 
states that there might be an error in 
the calibration of the VU meters of 
the tape recorder used. He recom- 
mended that Mr. Hayen adjust 
recording level on the records he is 

trying to record, making the as- 

sumption that the VU meters are 
identically calibrated. Unfortunately, 
he did not give Mr. Hayen a method 
via which to check the calibration of 
his meters and record level controls. 

In order to calibrate the entire sys- 
tem (or to check calibration of the en- 
tire system, including record level 
controls and VU meters), all that Mr. 
Hayen has to do is to play a monaural 
record with all the controls in his sys- 
tem in the stereo position. When a 

monaural record is played in this fash- 
ion, the same signal will appear at 

both record heads, and all one has to 
do is calibrate his record level con- 
trols so that the reading on both VU 
meters will be identical. If he now 
plays back a recording made in this 
fashion, and adjusts his playback con- 
trols (making the assumption that the 
VU meters work on playback and can 
be switched to read the signal coming 
from the tape), his entire system will 
be calibrated. In addition, if there are 
gross differences in the position of the 
record and/or playback level con- 
trols, he will know that there is some- 
thing amiss and that part of his system 
requires adjustment or repair. 

Herman Burstein 

Indeed, this is the best way of ad- 
justing any tape recorder in which 
you have both a master gain control 
and separate level controls for each 
channel. 

C. Victor Campos 
Acoustic Research 

Norwood, Mass. 

Track Spacing 
Q. l've read that different heads 

have varying distances between the 
tracks. Is this a problem?-Ronald 
Slakie, Tacoma, Wash. 

A. The same kind of head (for ex- 
ample, a quarter -track playback head) 
will have the same track spacing re- 
gardless of manufacturer-except for 
possible mistakes in manufacturing. 
Track spacing is specified by NAB (Na- 
tional Association of Broadcasters) 
and to my knowledge is followed by 
all manufacturers, within permissible 
tolerances. However, there are differ- 
ences in spacing as between quarter - 
track and half-track heads. And there 
are slight differences for stereo heads, 
as between erase heads and those 
used for recording and/or playback. 
These differences are to make sure 
that the erase head spans all the 
recorded track and slightly more. 

Hiss Reduction 
Q. 1 have a Concord tape deck 

which has been biased for Scotch low - 
noise tape and is used only at 7 Y2 ips 
for music. However, there is a small 
amount of hiss. When recording ma- 
terial off TV I use cheap tape, operate 
at 3-3/4 ips, and turn the treble up to 
improve the treble response; yet I am 
amazed to find that there is less hiss 

than when using good tape at 7 'a ips. 

Other than the fact that I record off 
TV at a slightly higher level, 1 am at a 

loss to explain why I get less noise in 
the latter mode.-Dennis Brandt, Em- 

porium, Penna. 
A. At 3-3/4 ips, high frequency re- 

sponse is appreciably less than at 7 1 
ips for some tape machines. Hence 
tape hiss-all other factors remaining 
constant-would tend to be less no- 
ticeable at 3-3/4 ips in the case of such 
machines. When you turn up the 
treble at 3-3/4 ips, you may not be 
turning it up enough to cancel out the 
hiss advantage. When using low -noise 
tape, the treble boost in recording is 

supposed to be reduced somewhat, 
and the recording level is supposed to 
be increased somewhat. In adjusting 
your tape deck for low -noise tape, 
only the bias may have been changed 
and not the record treble boost and 
recording level. Accordingly, you get 
more noise than if all the required ad- 
justments were correctly made. On 
top of this, as you state, you record at 
a higher level from TV (at 3-3/4 ips) 
than you do for music (at 7'h ips). Fi- 
nally, it may be that the nature of your 
hearing ability has something to do 
with the matter. When you turn up 
the treble at 3-3/4 ips, you may be sat- 
isfying your ears out to, say 10,000 Hz 
rather than to 20,000 Hz. If you can't 
hear much beyond 10,000 or 12,000 
Hz, you may not be turning up the 
treble enough to increase hiss appre- 
ciably. 

Stereo Playback 
Q. I have a Lafayette transistorized 

4 -track mono open -reel tape machine 
with tape head outputs. I would like 
to incorporate a preamp/equalization 
circuit (transistorized) into the ma- 
chine, thereby converting it into a 

stereo playback deck suitable for tape 
(Continued on pg. 10) 
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across the full frequency range. 
And our Professional Series is of 

mastering quality that's just that and 
not in name only. 

All, of course, are polished for the 
extraordinary clarity that is BASF 
sound. 

And while that sound can be put 
into words, charts and numbers, the 
listening experience itself can only be . ;446,,. 

Our performance can be put into words. 

Your enjoyment will go beyond that. 
To help you get the most out of BASF 

open reel tapes, we've improved our 
package. 

We've included on it everything you 
need to know to achieve the most 
enjoyable listening experience possible. 
We're proud to, because there's no 
tape quite up to BASF standards. 

Our Performance Series (formerly 
LH) is the DIN standard recognized 
throughout the world for open reel 
tapes. 

Our Studio Series (formerly LH 
Super) with its high density formu- 
lation, results in a 50% increase 
in volume without distortion 

felt the moment you hear it. 
Which isn't surprising, considering 

BASF invented audio tape in the first 
place. 

,GGCF 
BASF 
1800 

ri 4n-(NtMVUüA A 

BASF 
We sound like the original 
because we are the original. 
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A-230050 
Music minus hiss. 
Signal vs. noise. The one aspect of sound reproduction that 
makes all the difference between a clean tape and a hissy one. 
Even at 71/2 ips. 

That's why we decided to mate our 20 years of 3 -motor, 3 -head 
TEAC open reel experience with the 7 year record of the 
B -type Dolby* noise reduction system. The result is our new 
A-2300SD, a truly audible improvement. 

The 74 dB signal-to-noise ratio** is indeed a meaningful 
specification, because the difference it makes is demonstrable. 
And it doesn't take golden ears to hear it...just an appreciation 
of music minus hiss. 

Ask your TEAC retailer 
to demonstrate the new 
A-2300SD. If you don't 
know where he is, just call 
toll -free (800) 447-4700 or 
(800) 322-4400 in Illinois. 
You'll find complete 
integral Dolby flexibility, 
including FM copy, pre- 
cisely matched to the 
kind of quality and relia - 

R* L 

REC [ t 
LEVEL 

CALL 2 

FM/COPY 
LEVEL 

DOLBY 
CAL TONE FM/COPY 

p ON , IN 

1 OFF I OUT 

Q IR 

bility that's come to be known as TEAC. A perfect example of 
totally clean performance. 

signal-to-noise ratio 

"Actual measurements will vary with record 
levels and brands of tape. Our published 
specification of 74 dB or greater is referenced 
to 3% T.H.D. at 71/2 ips with the NAB 
A -Weighting Curve and B -Dolby circuits, 
using Maxell UD -35 tape. In maximizing 
signal-to-noise performance at 71/2 ips, we 
have recorded measurements of up to 80 dB 
with Ampex 456 tape. 

TEAC, 
The leader. Always has been. 
TEAC Corporation of America/7733 Telegraph Road, Montebello, Ca. 90640/©TEAC 1975 

"Dolby is a trademark of Dolby Laboratories, Inc. 
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WE CAN'T 
WAIT.... 

MODEL 1018 
SUGGESTED RETAIL 

$375.00 

TO ANNOUNCE 
THE ALL NEW SPECTRO 

PREAMP 
EQUALIZER t 

Even without its front panel and 
cover, the 101B exhibits these 
fine qualities: 

Five band "shelving" type 
graphic equalizer 
Dual taping facilities, bi-direc- 
tional "bypass" copying, 
simultaneous recording from 
any source. Equalization in- 
serted before, between or after 
tape machines. 
Ultra -accurate RIAA equaliza- 
tion for silent high definition 
cartridge amplification and in- 
creased dynamic range. 
750 watts of accessory AC out- 
let capability. 
Plug -together glass epoxy cir- 
cuit boards, 100% monolithic 
IC circuitry and "plug-in" 
serviceability. 
F.E.T. circuitry, "zero -volt" 
switching for totally silent 
programming selection and 
"thump -free" turn -on and turn- 
off at any volume. 

For the nitty gritty specs contact 
our Marketing Department. You 
might also want to know about 
our Model 210 Graphic Equalizer 
and our Model P-202 Power Amp. 
Everyone else does. 

Chasis Detail (walnut cabinet optional) 

SPECTRO 
ACOUSTICS, INC. 
1309 E. Spokane [509] 545-1829 

Pasco, Washington 99301 

Check No 37 on Reader Service Card 

(Continued from pg. 6) 

dubbing. I don't wish to consider any 
separate tape preamps as they have 
additional features I don't want and 
are awkward to carry around. There is 

also enough room to mount a circuit 
about the size of a drinking glass, and 
I'd enjoy building the circuit. How do 
I go about doing this?-Joel Jevo- 
tovsky, Brooklyn, N.Y. 

A. You might copy the playback 
electronics now in your tape machine, 
or obtain a transistorized playback cir- 
cuit from Nortronics or other sources. 
You might also refer to articles on 
tape preamps published in Audio and 
other periodicals in past years. You 
could also copy the playback circuitry 
of a high quality tape machine, or buy 
one of the tape playback preamps 
which you say you don't want to con- 
sider, dismantle it, then reassemble it 
inside your Lafayette machine. The 
cost of separate parts probably 
wouldn't be much less than buying 
the entire preamp. As to what you do 
once you have a desirable circuit or 
collection of parts before you is out- 
side the scope of this colunn. Novices 
usually gain aptitude in this kind of 
thing through experience with kits or 
under the tutelage of a friend. 

Recorder Comparison 
Q. I have attempted to compare 

tape recorders on the basis of data ap- 
pearing in Audio and other maga- 
zines. Most of the time one machine 
will look better in some categories 
and not in others. I would like to 
know how to analyze the data. Which 
categories are most important? How 
good would one deck have to be in 
lesser categories to make up for slight 
deficiencies in more important cate- 
gories? Also, what is the smallest 
amount of difference in each specifi- 
cation that is worth considering in 
certain categories but not in oth- 
ers?-Jerry Sheppard, Atlanta, Ga. 

A. The answers to your questions 
are not easy, and a complete attempt 
would require several pages. Perhaps 
the following may help somewhat. 
The most important requirements in 

the case of a tape recorder are flat and 
wide frequency response, high signal- 
to-noise ratio, low distortion, and low 
wow and flutter. A good quality ma- 
chine would have response within ±1 

to 11/2 dB between about 30 and 
16,000 Hz, signal-to-noise ratio bor- 
dering or exceeding (particularly with 
Dolby -B) 60 dB, and under 0.1% wow 
and flutter. Distortion is inferred in 

10 

the S/N specification, which is ordi- 
narily based on a signal level resulting 
in 3% harmonic distortion at 400 Hz 
on the tape. In the case of specifica- 
tions stated in dB, significant differ- 
ences are on the order of about 1 to 2 

dB. You might notice a difference be- 
tween Machine A flat within 1 dB and 
Machine B flat within 2 dB. You would 
be likely to notice a difference be- 
tween Machine A and Machine C flat 
within 3 dB. Similar parameters hold 
for S/N. 

Dolby Dilemma 
Q. I have several questions con- 

cerning the Dolby -B system. It is in- 
dicated that the gain of the system is 

controlled by the level of the input 
signal. This appears to be far from an 
optimum system as masking of noise 
occurs only if the desired signal has a 

strong component near the noise fre- 
quency. In the Dolby -B system, a sig- 
nal in the bass would cause no com- 
pression of the signal, and one would 
be left with the full noise component 
which would be audible; there would 
be no masking due to the large fre- 
quency difference. Why is there only 
a 10 dB improvement in signal-to- 
noise ratio? 1 realize that large -signal 
amplifiers tend to distort, but why not 
lower the input signal to the Dolby by 
10 dB, compress it 20 dB, and then am- 
plify it again in a linear ampli- 
fier?-Jeffrey AhI, Ithaca, N.Y. 

A. Noise is most noticeable in the 
treble range. The principle of the Dol- 
by -B system is to emphasize the treble 
when the signal level is low; because 
the level is low, such emphasis does 
not noticeably increase distortion in 
recording. In playback, when the sig- 
nal is low, the treble range is corre- 
spondingly de-emphasized, thus re- 
storing flat response and at the same 
time reducing noise (treble fre- 
quencies) that occur in recording and 
playback. 

Why "only" 10 dB improvement in 
S/N? This is probably as much as is 

feasible in view of the problem of 
avoiding distortion due to treble em- 
phasis in recording. Besides, 10 dB is 

quite an improvement; it can convert 
garden-variety 50 dB S/N into high - 
quality 60 dB S/N. 

If you have a problem or question on tape recor- 
ding, write to Mr. Herman Burstein at AUDIO, 401 

North Broad Street, Philadelphia, Pa. 19108. All 

letters are answered. Please enclose a stamped, 
self-addressed envelope. 

AUDIO JUNE, 1976 
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Ask a friend to introduce you to a legend. 
If you're thinking about stereo 
equipment, probably the single 
most important influence on your 
buying decisions will be the recom- 
mendations of friends whose 
judgement you respect. 

Please talk to someone who 
owns the Bose 901® loudspeaker 
system. He or she is probably 
serious about music and can give 
you a serious opinion, along with 
a somewhat technical discussion of 
the unique qualities of the 901. 
(Bose owners tend to be a little 
passionate about their speakers.) 
And, loyalty aside, it's probably 
worth a few minutes of your time 
to listen to the story, because the 
Bose 901 is so drastically different 
from conventional speakers. 

First of all, the 901 is far smaller 
than its performance, reputation, or 
price would lead you to believe. 
Then, the speakers are pentagon - 
shaped, and are set up a foot or two 
from the wall of the listening room, 
pointing at the wall, not at the 
listener. This is a critical difference 
between the 901 and conventional 
speakers. The 901 is a Direct/ 
Reflecting® loudspeaker. It reflects 
most sound off back and side walls 
and then into the center of a room, 
surrounding the listener with the 
proper proportion of reflected and 

direct sound, all frequencies in 
balance, almost anywhere in the 
room. The result is an extraordi- 
narily open, spacious sound that 
very effectively reproduces the 
feeling of a live, concert -hall per- 
formance. This is in sharp contrast 
to conventional direct radiating 
speakers, which tend to beam 
sound (especially high frequencies), 
limiting optimum listening to a 
relatively small area in front of the 
speakers, and producing the some- 
what harsh sound often associated 
with high fidelity. 

There are more dramatic differ- 
ences inside the 901: it has no con- 
ventional woofers or tweeters, just 
nine identical, 4'/2 -inch, full -range 
drivers. 

The nine drivers are acousti- 
cally coupled inside that very com- 
pact 901 cabinet. Coupling tends to 
cancel out, across all nine drivers, 
the small imperfections found in 
any sound reproduction device 
(ours included). What you will hear 
is an incredibly smooth, life -like 
sound, practically free of distortion. 

Besides two speakers, the 901 
system includes a third part: the 
Active Equalizer. The 901 uses the 
Active Equalizer to automatically 
boost power at the frequencies 
where it's needed. The result is 

consistent sound output up and 
down the frequency range, with full, 
steady high notes and solid, power- 
ful low notes. 

Now that you've heard the story 
behind the 901, we invite you to go 
to a Bose dealer and listen. Com- 
pare the 901 to any other speaker, 
regardless of size or price. Then 
you'll know why the Bose 901 has 
become something more than a 
loudspeaker system for thousands 
of music lovers all over the world. 
For a full -color brochure on the 901 loudspeaker 
system, write: Bose, Dept. AU6, The Mountain, 
Framingham, Mass. 01701. 
Patents issued and pending. 

The Mountain, 
Framingham, Mass. 01701 
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Dear Editor: 

More on TV Audio 
Dear Sir: 

I read with interest the letter from 
R. P. Markey in the April issue and felt 
that I might add something to his 

comments. 
The problems with TV audio are pri- 

marily due to losses of quality through 
the AT&T long lines system and, at 

present, somewhat unavoidable. Be 

advised however that within two years 
the PBS (Public Broadcasting Service) 
stations throughout the United States 
will no longer be using the long lines 
system for distribution of network 
programming, going instead to a 

leased satellite system for both audio 
and video distribution. 

The proposed specifications are as 

follows: Flat response from 15 Hz to 
15 kHz, random noise (flat and new 
CMTT weighted) peak signal-to-noise 
ratio of better than 68 dB, distortion 
under 1?o throughout the audio 
range, and crosstalk down more than 
70 dB. 

We can only hope that in the next 
few years AT&T will improve audio 
quality to the three commercial net- 
works, or that perhaps the networks 
will follow Public Television's lead in 

striving for true hi-fi television audio. 
Ralph Strader 

Engineering Supervisor 
WNIT-TV PBS 

South Bend, Ind. 46624 

Rack Mounting 
Dear Sir: 

One of the things that I have noted 
with delight is that a lot of hi-fi gear is 

once again available with rack 
mounts, as was the case 20 years ago. 
Almost all of the moosey power am- 
plifiers come that way, and the noise 
reducers, the graphic equalizers, and 
a new AM tuner are like that. 

So why don't the manufacturers of 
most tape recorders make rack 
mounts? I wrote many of the com- 
panies asking for information per- 
taining thereto. Most of the com- 

panies I wrote sent me brochures that 
didn't say anything about rack 
mounts. A few do. The only cassette 
machine with rack mounts costs over 
$1000. 

Surely I am not the only person in 
"the biz" who specifies rack mounts 
in commercial installations and finds it 

convenient to have a recorder as part 
of a PA system. Radio stations in a 

town this size play news actualities 
and sometimes entire programs 
(ugh!) from cassettes, and they some- 
times do that with battery portables, 
since no larger gear is very con- 
venient. My home installation is rack 
mounted, and I'm convinced that the 
"ultimate" system-if there is 

one-has everything bolted down. 
Audio magazine could certainly do 

a lot of folks a favor by prodding the 
manufacturers into making these 
things available, as they will listen to 
you more than to me. And if you can 
find me a rack -mounted cassette 
recorder -player for less than $500, I'll 
take two. And I can sell three others 
to clients in Ridgecrest (population 
15,000). 

James Rieger 
Engineer 

Kitchen Productions 
205 S. Silver Ridge Dr. 
Ridgecrest, Ca. 93555 

Dissident Critic 
Dear Sir: 

I read my first issue ever (and possi- 
bly my last?) of Audio. Yes, your "sys- 
tems" articles are good. But let me tell 
you, your Record & Tape Reviews 
suck eggs! Having decided on a jour- 
nalistic career, I feel it necessary to set 

the facts straight. Your "writers" of 
the column are legends in their own 
minds. 

Fleetwood Mac is a highly skilled 
Rock Group. Chris McVie's warm 
voice and exquisite talent contributes 
to this albums glowing stardom. Land- 
slide happens to be a very hot song. 

As for the "death of the progressive 
Fleetwood Mac", you couldn't be 
more wrong. 

Now my second complaint. At this 
very moment, I am listening to an ex- 
tremely talented artist. Dan Fogelberg 
proves once more, if you have the 
ability and talent (which he does) and 
the incentive, you can suceed (sic). He 
not only wrote the songs on the al- 
bum, but he also played nearly all of 
the instruments on top of that, he 
does all of his cover artwork. Re- 
garding your statement of Crosby & 
Nash being undertalented, I'm sorry 
to inform you, but this is also wrong. 
They were part of a very successful 
group. Although the group was short- 
lived, they went on to put out two 
very fine Ip's. As for these re- 
views Performance: F. 

I base my third conviction on the 
previously stated facts. Captain Fan- 
tastic and the Brown Dirt Cowboy. 
What can be said? Elton and Taupin 
have fallen from their lofty positions 
among the stars. Just because some- 
one pumps out asinine albums, one 
after the other, does not mean they 
are successful. What it is, simply 
enough, is the fulfillment of a record- 
ing contract. You ask "How in 1976 
does anybody review an E.J. record?" 
The answer is easy. Just as you would 
any other album...hopefully ob- 
jectively. Just coz (sic) the guys have 
put out some top notch albums, that 
doesn't mean they're superstars. It 
takes alot (sic) to be a superstar, and 
"junk" albums aren't one of the quali- 
fications. 

I wouldn't be surprised if this isn't 
published. You have proven to me 
that your staff doesn't have enough 
balls to stray from the safety of their 
top 40 ideals. 

M. J. Martis 
Monongahela, Pa. 

Editor's Comment: Thank you for 
your compliment on Audio's "sys- 
tems" articles, and congratulations on 
your choice of journalism as a career 
field. Some things you should find 
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JVC has changed 
the face of high fidelity_ 

Inside and out. 

Despite the advancements in 
high fidelity, stereo receivers have 

become pretty much look-alikes and 
perform-alikes. Until now. 

When you look at JVC's new 
S300 receiver you can see what we 
mean. JVC has eliminated conven- 
tional rotary controls completely and 
replaced them with direct -action push- 
buttons for all program sources, and 
precision slide controls for volume, 
balance and tone selection. This clean, 
uncluttered styling achieves a dis- 
tinctively professional look. But it's 
more than a look. The S300 is quality 
all the way -sound, performance, 
engineering. 

Even though the S300 is the 
middle model in JVC's new series of 
five professional receivers, it shares 
much of the advanced circuitry and 
many of the features of the top 
professional-the S600. 

For instance, unheard of in a 

moderate priced re- 
ceiver, the S300 offers 
individual tone adjust- 
ment over the entire musical range 
with JVC's exclusive five -zone control 
SEA graphic equalizer system. And 
where conventional receivers include 
center -channel and signal strength 
meters only, the S300 also gives in- 
stantaneous power output readings 
with twin wattage meters. Recording 
fans will especially appreciate the dual 
tape monitor recording/dubbing 
feature. 

The JVC S300 has a power 
handling capability of 50 watts per 
channel, minimum continuous power 
into 8 ohms, from 20 to 20,000 Hz, 
with no more than 0.3% total 
harmonic distortion. 

Thanks to an FM tuner section 
with a dual -gate MOS FET and 3 -gang 
tuning capacitor, plus phase lock loop 
IC and quadrature detector circuitry, 

stations come in cleanly and effortlessly 
with incredibly low distortion and 
extraordinary channel separation. And 
you can select stations precisely with 
the unique gyro -bias tuning knob. 

Call toll -free 800-221-7502 for 
the name of your nearest JVC dealer. 
Then visit him and see the professional 
JVC S300. You'll recognize it instantly. 
It's the one face that stands out in 
the crowd. 

JVC America, Inc., 58-75 Queens 
Midtown Expressway, Maspeth, N.Y. 
11378 (212) 476-8300 
Approximate retail value of the S300 is $400. 

C 
Check No. 17 on Reader Service Card 
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With the 2000Z, you can 
exaggerate highs, accentuate lows 
or leave it flat. You can make your 
own adjustments without being 
tied to the dips and peaks charac- 
teristic of most other cartridges. 

The extreme accuracy of its 
reproduction allows you the lux- 
ury of fine-tuning your audio sys- 
tem exactly the way you want it. 

The Emprie 2000Z. 
Already your system sounds 

better. 

ENPIfE 

SUPER STEREO 

Empire Scientific Corp., 
Garden City, N.Y. 11530 

helpful are: a good dictionary, a con- 
cise manual of grammar, some sub- 
scriptions to the rock journals, and 

some college courses in criticism. 

Station Practice 
Dear Sir: 

In response to your request in the 
January issue for broadcaster's com- 
ments regarding the audio quality of 
radio stations, I would agree with Mr. 
Swartzendruber's observation that 
AM transmitters and their associated 
audio equipment are capable of audio 
quality which exceeds that of virtually 
all of the present AM tuners and re- 
ceivers. It is not uncommon to find 
even relatively old transmitter designs 
capable of frequency responses of ± 2 

dB from 25 Hz to 12 kHz. And now 
with more sophisticated modulation 
techniques, such as pulse duration 
modulation and others, as well as in- 
creasing use of completely solid-state 
transmitters with d.c. coupled modu- 
lators, response of ±1 dB from 20 Hz 
to 15 kHz is not unusual. Also, square - 
wave response of the latest designs is 

very good, and THD at 95% modu- 
lation is usually under 1% for all fre- 
quencies and somewhat less than 
0.5% for mid band frequencies. 

Unfortunately, this is not the kind 
of quality that many stations care to 
transmit. Many broadcasters choose 
to use the improved performance that 
results from the latest transmitter de- 
signs to increase the quantity (loud- 
ness) rather than the quality of their 
signals. But then, to many listeners, 
louder is better. 

With FM transmitters, the situation 
is not quite the same as with AM. The 
current generation of FM exciters and 
stereo generators is still an order of 
magnitude or so below the quality of 
the very best state-of-the-art tuners. 
However, the inherent bandwidth 
and other limitations that are a part of 
both AM and FM stereo transmission 
systems prevent them from being as 

transparent as the electronics in most 
hi-fi systems. 

In many cases, the reason for the 
poor audio quality of AM and FM ra- 
dio is not the audio quality of the 
transmitter or receiver, but rather the 
audio quality of the programming. 
This quality depends upon how care- 
fully the various assortment of turn- 
tables, tape machines, amplifiers, 
equalizers, filters, compressors, limit- 
ers, peak clippers, telephone lines, 
and station -to -transmitter microwave 
links that make up a radio station are 
used and maintained. 

There are other factors affecting a 

station's air sound over which the 
broadcaster may not have much con- 
trol. These would include the quality 
of the records (mostly 45s) that radio 
stations receive from the record com- 
panies and the quality -compromising 
problems related to the tape cart- 
ridges that have become so common 
in broadcasting. The somewhat less 

than state -of -the -ail performance of 
much of the audio equipment avail- 
able from broadcast equipment man- 
ufacturers has led some more pro- 
gressive -minded stations to use high 
quality audiophile equipment instead. 
Also, the use of matrix quadraphonic 
encoders, the impending adoption of 
"discrete" quadraphonic FM, and the 
proposals for AM stereo don't help 
the situation. 

Another factor affecting the audio 
quality heard on the radio is the wide- 
spread use (especially on FM) of auto- 
mation equipment and prerecorded 
tapes to provide a station's program- 
ming. Often the equipment is not 
properly maintained or programmed 
and the tapes are of poor quality. Use 

of noise reduction equipment with 
tape machines, while standard prac- 
tice in recording studios and very 
common with audiophiles, is virtually 
non-existent in broadcasting. Some 
stations receive their tapes from a 

programming service, and only a few 
of these companies have more than 
casual concern about the quality of 
their tapes. Since automation equip- 
ment can run for hours unattended, 
often it does. The listeners may actual- 
ly know more about the station's pro- 
gramming and its quality than the sta- 
tion's personnel. 

Certainly, there are many ex- 
ceptions to all of this. But these are 
not the problem. The exceptional sta- 
tions are still too few and far between. 
What is needed, is more stations be- 
coming concerned about the quality 
of their air sound and then taking the 
time and effort needed to improve it. 

In addition, these stations will need 
the cooperation of the record com- 
panies, equipment manufacturers, 
programming services and the listen- 
ers as well. Listeners can help by sim- 
ply providing feedback for the broad- 
caster in the form of constructive criti- 
cism, including specific suggestions, 
when possible. In fact, a visit to a local 
radio station can be a very enlight- 
ening experience for both the listener 
and the broadcaster. 

Scott Pendergraft 
Chief Engineer 

Radio Statesboro 
Statesboro, Ga. 

Check No. 14 on Reader Service Card 
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TDK SA. WE DEFY 
ANYONE TO MATCH 

OUR VITAL STATISTICS. 

Manufacturer Brand 

MAGAZINE A MAGAZINE B 

S/N 
Ratio 

Weighted in dB 

Output 
@ 

3% THD 

S/N in dB 
(re: 3% 
THD) 

THD 
at O dB 

(%) 

TDK SA 66.5 +4.2 66.0 0.9 

AMPEX 20:20+ 56.4 +1.9 - - 
FUJI FX 60.0 +2.3 - - 
MAXELL UD - - 58.5 1.1 

MAXELL UDXL 62.5 +2.7 - - 
NAKAMICHI EX 60.0 +2.3 55.0 1.1 

SCOTCH CHROME - - 64.0 1.3 

SCOTCH CLASSIC 62.5 +2.0 - - 
SONY FERRICHROME 64.0 +2.1 64.0 1.8 

Decks used for tests: Magazine A -Pioneer CT -F919 (cross-checked on DUAL 901, TEAC 450); Magazine B-NAKAMICHI 1000. 

Two leading hi-fi magazines working independently tested a wide 
variety of cassettes. In both tests, TDK SA clearly outperformed the other 
premium priced cassettes. 

The statistics speak for themselves. TDK SA provides a greater S/N 
ratio (66.5 dB weighted and 66.0 dB @ 3% THD) , greater output sensitivity 
(+4.2 dB @ 3% THD) , and less distortion (THD 0.9%) than these tapes. 

When you convert these statistics into sound, TDK SA allows you to 
play back more of the original signal with less distortion and noise. 

Put these facts and figures together and TDK SA adds up to the State 
of the Art because it provides greater dynamic range. This means cleaner, 
clearer, crisper recordings, plain and simple. 
Sound for sound, there isn't a cassette that can 
match its vital statistics. 

Statistics may be the gospel of the audio- 
phile, but the ultimate judge is your own ear. 
Record a piece of music with the tape you're 
using now. Then record that same music at 
the same levels using TDK SA. You'll hear why 
TDK SA defies anyone to match its sound. 

Or its vital statistics. 
TDK Electronics Corp., 755 Eastgate I 

Boulevard, Garden City, New York 11530.TOK. 
Also available in Canada. Wait till you hear 

what you've been missing. 
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What's New in Audio i 
Duntech Speaker 

The Duntech DL -15 loudspeaker 
system incorporates a 15 -in. woofer 
specially designed to match the dy- 
namic behavior of the air mass inside 
the bass enclosure. Distortion is 

claimed as less than 0.3% THD or IM 
from 30 to 20,000 Hz at 90 dB SPL, and 
at less than 1.6% THD at 30 Hz at 100 
dB SPL. Claimed frequency response 
is ± 3 dB from 27 to 20,000 Hz, and 
transient response is less than 1.5 

cycles of overshoot at any frequency 
from 30 to 20,000 Hz. The floor stand- 
ing system is 321/2 in. H x 23V in. W x 

18 in. D and weighs just under 100 lb. 
Price is $449.00 each. 

Check No. 91 on Reader Service Card 

Polyphony Magazine 
PAIA Electronics is publishing a 

quarterly magazine called Polyphony 
for users of electronic music ap- 
paratus. The periodical will be primar- 
ily directed toward the user of elec- 
tronic musical equipment rather than 
the designer. About a third of each is- 

sue will be generated by the readers 
with the remainder being staff materi- 
al. The price is $2.00 per year. A free 
copy can be obtained by checking the 
Reader Service Card number below. 

Check No. 92 on Reader Service Card 

Open -Reel Tape 

Uher of America offers its first 
open -reel tape, a 900 -ft., 1.0 mil. blank 
tape called Ultra -Dynamic. The ferric - 
oxide formulation has high output 
and low -noise characteristics and 
comes on a five -in. plastic reel. Price: 
$6.95. 

Check No. 93 on Reader Service Card 

Tie -Clasp Microphone 

The Sescom MC -325 is designed for 
professional use, with any low or me- 
dium impedance amplifier. Complete 
with a tie -clasp, battery, 13 -foot at- 
tached cable and transformer, and a 

professional -style 3 -pin connector, 
this moisture and temperature resist- 
ant unit is designed for such lavalier 
uses as radio and television broad- 
casting, audiovisual presentations or 
similar sound reinforcement appli- 
cations. Price: $45.00. 

Check No. 94 on Reader Service Card 

Technics Turntable 

The Technics SP-10Mk2 is a three - 
speed, direct -drive turntable for pro- 
fessional use, featuring a quartz -con- 
trolled, phase -locked servo circuit. 
The rubber mat on the platter is elec- 
trically conductive, helping prevent 
the build-up of static electricity on the 
record surface. Wow and flutter is 

specified as ±0.035 DIN weighted, 
with S/N at 70 dB (DIN 45539B). The 
aluminum diecast turntable measures 
12.6 in. (32 cm.). The unit is 14-1/2 in. 
(36.85 cm.) W x 3-15/16 in. (10 cm.) H x 

14-1/2 in. (36.85 cm.) D and weighs 21 

lb. (9.5 kg.). Price: $699.95. 

Check No. 95 on Reader Service Card 

Power Amplifier 
The Bryston Pro -3 Amplifier is a 

fully complementary power amplifier 
of 100 watts per channel with dis- 
tortion measurements typically below. 
0.02 per cent full band, full power or 
less. Specified IM and THD is 0.05 per 
cent, 20 -20 kHz. A slew rate stated at 
greater than 20 V per µS, and damping 
factor is 500 at 20 Hz. Special attention 
has been paid to the elimination of 
objectionable transient distortion ef- 
fects. Several years of empirical design 
work led to such features as protec- 
tion circuitry allowing over 200 VA per 
channel into electrostatic loads, sepa- 
rate power supplies to all voltage -gain 
stages, and LED real-time overdrive 
indicators. Two stereo channels may 
be bridged into 400 W mono by 
throwing a single switch. Price: 
$750.00, bridgeable version, $30.00 ex- 
tra. 

Check No. 96 on Reader Service Card 
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Suggest Retail of System shown -Mark VII I($650.00), Glark IIXB(S4C0.001, 2200($c53.001 -Total System $1500.00 

They say that,you cant judge a book by its cover; that's true, but what 
a cover. What was, and is, the most beautiful look in the p-ofessicnal 
field is now the most daring look in general audio. BUT locks are nct 
the whole story, in fact, not even the best part. Inside -that's where yoJ 
find -rue SAE quality and performance. Here are just a few highlidh-s 
of this SAE system: 
MARK VIII FM DIGITAL TUNER-A 5 -gang tuning cap.,Diuel 
MOSFET front-end, Linear -Phase IF filters with 7 -stage limiter and 
PLL MPX. IHF Sen.--1.6uV, Stereo Sen.(-50dB)-3OuV, rreno THC- 
less than 0.15%, stereo THD-'ess than 0.2%. 
MARK IXB 1)13E -AMPLIFIER EQUALIZER-Low noise phone 
circu-Tts, 7 -band equalizer with precision wound toroid inductors. THID 
and IM -less than 0.02%, PhonD S/N(10mV ref.) -75dß, Aux. S/N -95áE. 
2200 STEREO POWER AMPLIFIER-Fully carrtplementary 
cuitrv, LED Power Display, Relay Protection.100 WATTS RM/ 
CIiANNEL (both channels driven) from 20Hz to 
20kHz at less than 0.05% Total Harmonic Distortion. 

This systen combines beauty, performance, - quaóty and because its 
EAE a REE 5 YEAR Service Contract. Compare and you.I find this 
i; another great value bk tle people vvho make "Components for the 
Con no isseur. " 

;Scieitific AuJlo Elee-rcnics, lrc, 
;P.O. Box 60271, Te -m nex 
Los >igr3es, Ca 9C360 :, _ ,. 

,Please serd mc-, ìntorteírt on I p = k{z". 
NAM- 

ADDREES 

Check No. 32 ern Reader Service Card 
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Behind The Scenes 

THIS ISSUE of Audio will appear 
during the Consumer Elec- 
tronic Show in Chicago, around 

the middle of June. Many people in 
the hi-fi industry are anxious to see 
how much activity in quadraphonic 
sound there will be at this show. It is 

no secret that for the past two years 
quadraphonic sound has been in 
trouble in the audio marketplace. 

To get a perspective on this matter, 
I interviewed Mr. Jerry LeBow, who is 

vice-president of Frank Barth Inc., 
New York, which handles the ad- 
vertising for Sansui. Sansui is, of 
course, the Japanese company that in- 
vented the QS quadraphonic sound 
process. Mr. LeBow has been actively 
involved with all aspects of QS pro- 
motion and marketing and has dem- 
onstrated QS sound to many engi- 
neers in the audio, recording com- 
pany, and broadcast fields. He is gen- 
erally regarded as one of the most ar- 
ticulate spokesmen for quadraphonic 
sound, and in this interview, we here- 
with present his views on the current 
low estate of this medium. 

B: Jerry, it would seem that certain 
segments of the audio press are deter- 
mined to kill off quadraphonic sound, 
as evidenced by expressions in articles 
on the subject, such as "four -channel 
is dead," "the failure of quadraphonic 
sound," "the fading of four -channel 
sound," etc. How do you feel about 
this? 

J: Many people have only a limited 
or superficial viewpoint of the quad- 
raphonic scene, and I can understand 
why some of the entrenchment that 
has occurred in this field could cause 
some negative opinions. But four - 
channel sound is anything but dead. I 

think it is best described as in a dor- 
mant state or displaying a very low 
profile. It must be noted, that al- 
though quadraphonic sound enjoyed 

Bert Whyte 

quite a bit of activity in its early stages, 
for many reasons it was not properly 
brought to maturity. 

B: In other words, it was brought 
out because the audio industry was 
looking for something new to im- 
prove the sales and profit picture, but 
unfortunately it was introduced pre- 
maturely, with many of the technical 
problems unresolved. 

J: The crux of the problem was that 
the kind of quadraphonic equipment 
and some of the software that was 
originally sold to the consumer did 
not have the technical quality to im- 
press and excite the consumer to a 

high level of interest in four -channel 
sound. 

Four -Channel Consumer 
B: Quite true, however, I think we 
should define what we mean by a 
"quadraphonic consumer." There 
certainly was a large amount of very 
poor quality, mass market type -of 
four -channel equipment sold, but 
most of the people who bought it 
were not discriminating enough to be 
annoyed with its shortcomings. I as- 
sume the consumer you refer to is 

one of that large group of people who 
own stereo component systems, but 
have not quite attained the status of 
audiophiles. Their opinion certainly 
has weight, and 1 should think that 
they constitute a large segment of the 
potential quadraphonic market. 

J: I think quadraphonic sound is for 
everyone who has stereo and an inter- 
est in high-fidelity sound. They will 
like any system which can offer a sub- 
stantial and easily perceivable in- 
crease of realism in the music they en- 
joy. You know, stereo was a dramatic 
improvement over monophonic 
sound, and when four -channel sound 
came along, they were expecting 
something equally spectacular. Be- 
cause of poor equipment and mis- 
guided merchandising, many felt the 
improvement of quadraphonic sound 
over stereo was only marginal. 

B: 1 couldn't agree with you more, 
Jerry, and unfortunately one of the 
factors that caused problems right 
from the beginning was the existence 
of three different systems for quad- 
raphonic sound, your Sansui QS mat- 
rix, the CBS SQ matrix, and the 
JVC/RCA discrete CD -4. When the 
battle was joined among the com- 
peting systems, each touted their su- 
perior qualities, with the natural con- 
sequence that the consumer was 
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Introducing the Aristocrat of Loudspeakers-Celestion Ditton 66. 

Are you the rare audiophile who seeks to step above the mundane and 
into the realm of the exceptional? Then Celestion Ditton 66 deserves 
your careful scrutiny. We are not examining an ordinary speaker-but 
Britain's most refined distillation of 50 years of loudspeaker 
expertise. 

Starting with the exterior, Ditton 66 appears not as a precision musi- 
cal reproducer but as an elegant piece of hand-crafted furniture. Its 
slim, classical proportions and angled front corners provide an unob- 
trusive appearance which belies the sophisticated array of drivers 
within. 

We now examine the interior of the Dicton 66. Removing the front 
grille panel, we immediately notice that the four drive units are all 
flush mounted for complete absence of tunnel or diffraction effects. 

High flute notes must be clean, smooth, and avoid ringing. Celes- 
tion's HF 2000 tweeter reproduces these flawlessly from 5000 to 
40,000 Hz. There is nothing like it for exceptionally smooth, extended 
frequency response, tight transients and outstanding dispersion for 
matchless stereo definition. The HF 2000 is renowned for its complete 
absence of listener fatigue. 

The MD 500 dome midrange unit covers 500 to 5000 Hz with very low 
distortion, exceptional dispersion and correctly maintained phase re- 
lationship. The MD 500 possesses an extremely powerful magnet, en- 
suring critical damping and high power handling. 

Ditton 66 employs a 12" bass transducer capable of exceptional 
quality low frequency reproduction. The diaphragm is formed of 
heavy fibre, plasticized to prevent resonances and suspended by 
means of a neoprene roll surround and concentric rear suspension. 
The result is ample linear excursion for lowest possible distortion on 
bass notes. Finally, a 12" auxiliary bass radiator with double roll sus- 
pension ensures correct ultra -bass reproduction to 16 Hz. 

These drivers were totally researched, designed and built by Celestion 
to work together in the Ditton 66. Exceptionally clean, wide-open 
sound, outstanding dispersion and transient response, and total 
harmonic distortion of well below 1% at almost all frequencies 
-these qualities combined make a truly aristocratic performer of the 
Ditton 66. 

Listen to and become a discriminating owner of a pair of Celestion 
Ditton 66's-as enduring in their excellence as the company which 
built them. 

Sole North American Distributors: 
ROCELCO INC. 160 Ronald Dr., Montreal, Canada H4X 1M8 
Phone (514) 489-6842 
Los Angeles: (213) 985-5707 Chicago: (312) 381-4559 New York: (516) 938-4057 

Also Distributors for Decca Cartridges and Record Cleaning Devices 
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more confused than enlightened. 
When it dawned on the three com- 
petitors that it might be to their ad- 
vantage to "bury the hatchet" and 
jointly promote the overall concept of 
quadraphonic sound, it may have 
been too late. 

J: Bert, you talk about three quad- 
raphonic systems, but it must be re- 
membered that much of the equip- 
ment was marked with such designa- 
tions as Matrix 1 and Matrix 2, and 
Composer A and Composer B, plus 
RM, QS, SQ, and CD-4...no wonder 
the consumer was confused. Un- 
doubtedly it would have been ad- 
vantageous to have promoted quad- 
raphony, rather than the particular 
systems. 

B: Of course, one of the big prob- 
lems with the three systems was that 
none of them had really achieved 
technical maturity. This was immedi- 
ately noticed by the more dis- 
criminating audiophiles, and quad- 
raphony got off on the wrong foot. 

J: Unquestionably, the quality 
minded consumer was used to a very 
high level of excellence in stereo, 
with low distortion, good signal-to- 
noise ratio, wide dynamic range, ex- 
tended bass response, good channel 
separation, etc., and he expected that 
quadraphony would be an extension 
of these parameters into another di- 
mension. When the early four -chan- 
nel equipment compromised the high 
standards of stereo in order to sell 
quadraphony at a reasonable price, 
this was not acceptable to the audi- 
ophile and the more knowledgeable 
consumers. 

B: Jerry, you are aware that your 
Sansui QS system was some time in 
coming to your present high quality 
Variomatrix circuit, and the same 
thing can be said of the SQ system, 
which went from the most simple bas- 
ic matrix to the advanced logic with 
variable blend circuitry. CD -4 was the 
most technically complex of the three 
systems and had more than its share of 
problems. We in the audio press had 
the responsibility of reporting on the 
development of these systems, and as 

the consumer read these changes, 
you can't blame them for feeling that 
the audio industry had gone into 
quadraphony a bit too early. 

J: Well, it is easy to carp, but it is 

true that in the early days the three 
systems were quite rudimentary. The 
time it takes to develop integrated cir- 
cuit chips for any decoding or demod- 
ulating system is substantial, and any 
chip requires a great deal of effort and 
quality control to make it work prop- 
erly. Many manufacturers tried to 

bring out receivers without IC chips, 
and these were strictly compromise 
units. Now, QS, SQ, and CD -4 systems 
all have IC chips that are the main 
parts, the integral parts of their cir- 
cuits, and can fairly well be mass pro- 
duced. 

Three In One 
B: Unfortunately, now that we have 

achieved a high degree of sophis- 
tication and good quality in the vari- 
ous chips, no receiver, at least none 

"Many people 
have only a .. . 

superficial viewpoint 
of the quadraphonic 

scene..." 

on the market that 1 know of, employs 
all three systems to maximum ad- 
vantage. 

J: That's correct. Manufacturers 
have found the cost of incorporating 
all three systems into a receiver would 
substantially raise the price of the 
unit. So they compromise by choosing 
to put in chips for two of the four - 
channel systems and use discrete 
components for the other system 
(usually of lesser sophistication). I 

think Sansui came quite close to a 

high quality universal quadraphonic 
receiver when they incorporated their 
Variomatrix with its own SQ decoding 
circuitry, plus CD -4 in their QRX units 
about a year and a half ago. The only 
thing that it doesn't have is the CBS 
logic system, because we feel the 
technology of variomatrix decoding is 

perhaps more advantageous than for 
logic decoding. 

B: Getting into software, one of the 
early complaints about quadraphonic 
sound was that all three systems suf- 
fered from a scarcity of four -channel 
recordings, both in the popular and 
classical formats. Peculiarly, now that 
there are several thousand quad- 

raphonic recordings available in the 
three systems, many people, in- 
cluding sections of the audio press, 
seem to think that the software short- 
age is still a problem. 

J: I don't know why this notion 
hangs on, but in the early days of 
quadraphonic sound, there was in- 
deed a lack of four -channel software, 
and I'd like to lay the blame squarely 
in the laps of the record companies. 
Record companies never seemed to 
take the initiative in terms of a major 
promotion to make four -channel 
sound ultimately successful. For ex- 
ample, the record companies got in- 
volved with quadraphonic experi- 
ments with the various systems, but 
they never really got behind anything 
and said they were going to produce 
four -channel records on a single in- 
ventory basis. The record retailer must 
also share part of the blame for the 
software shortage. Probably because 
of lack of information from the record 
manufacturer, the retailers felt that 
four -channel records were a breed 
apart from stereo records, that com- 
patibility was non-existent, and there- 
fore they segregated quadraphonic 
records from standard stereo produc- 
tion, much as they do with bird calls 
and ethnic music. This cut down on 
the exposure of a company's artist, 
who happened to be recorded in 
four -channel sound, since the retailer 
relegated the record to his quad- 
raphonic bin, in an out-of-the-way 
corner of his store. Thus there was a 

reluctance on the part of the record 
companies to release four -channel 
records and mark them as such. 

Single Inventory 
B: Jerry, you recall that when RCA 

introduced the CD -4 discs, they were 
brought out in the single inventory 
mode, which of course was favorably 
received by the record dealers. But af- 
ter a relatively short period they con- 
verted to a policy of double invento- 
ry, with a CD -4 recording and a stereo 
recording of the same program. Now 
we have the situation where almost 
every company which produces 
quadraphonic recordings is on the 
double inventory basis. 

J: The idea of a single inventory was 
one of the guiding factors on which 
the QS process was founded. We have 
always felt that for a record company, 
and especially for a broadcaster who 
only has one option, that you must 
provide an acceptable stereo/ - 
monophonic playback as well as 

quadraphonic capabilities on your 
record. Since the inception of QS, 
record companies using this system 
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Tune-up Time. 

Your intricate stereo stylus assembly is like a high-performance sports 
car-it needs a little routine care to keep it in top operating condition. 
Your Shure dealer will professionally inspect your stylus and clean it. Then, 
if your stylus lip is worn, he will select the correct genuine Shure replace- 
ment stylus to restore your cartridge to its original specifications. For more 
information, see your dealer or (next best), write for our booklet, "Visit to 
the Small World of a Stylus." 
Shure Brothers Inc. 
222 Hartrey Ave., Evanston, IL 60204 
H Canada: A. C. Simmonds & Sons Limited 

Manufacturers of high fidelity components, microphones, sound systems and related circuitry. 

Check No. 35 on deader Service Card 
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Saving 
the best 
for last. 

The chances are good that when you first bought a stereo 
system, it was a "package" that included a receiver, 2 speakers, 
and a record player with cartridge. But how much time was spent 
selecting the cartridge? Most probably it was just a minor 
element of the package. Even if it had a famous name, it 
probably was not a truly first -rank model. 

Yet the cartridge is more important than that. It can limit the 
ability of the entire hi-fi chain to properly reproduce your 
records. It can affect how many times you will enjoy your 
favorite records without noise and distortion. And it can 
determine whether you can play and enjoy the new four -channel 
CD -4 records. 

Consider the advantages of adding an Audio-Technica AT15Sa 
to your present system. You start with response from 5 to 
45,000 Hz. Ruler flat in the audio range for stereo, with 
extended response that assures excellent CD -4 playback if 
desired. Tracking is superb at all frequencies and distortion is 

extremely low. The sound is balanced, transparent, effortless. 
Stereo separation is outstanding, even at 10kHz and higher 
where others fall short. Our Dual Magnet design* assures it. 

And the AT15Sa has a genuine nude -mounted Shibata stylus. 
Which adds a host of advantages. Like longer record life. 
Better performance from many older, worn records. Exact 
tracing of high frequencies, especially at crowded inner grooves. 
And tracking capability-at a reasonable 1-2 grams-that 
outperforms and outlasts elliptical styli trying to track 
at less than a gram. 

We're so certain that an AT15Sa will improve your present 
system that we'd like to challenge you. Take several of your 
favorite records to an Audio-Technica dealer. Have him 
compare the sound of your present cartridge (or any other) 
with the AT15Sa. Listen. We think you'll be impressed. And 
convinced. 
T.M. Audio-Technlca Dual Magnet cartridges protected by 

U.S. Patent Nos. 3,720,796 and 3,761,647. 

The AT15Sa. 
Very possibly the 
last phono 
cartridge 
you'll ever 
need. 

UIIII\/ n SAL 
BEST FOR 1%2/4CHANNEL 

audio-technica 
®INNOVATION PRECISION INTEGRITY 

AUDIO-TECHNICA U.S., INC., Dept. 66A, 33 Shiawassee Ave., Fairlawn, Ohio 44313 
Available in Canada from Superior Electronics, Inc. 

such as Ovation, ABC Dunhill, and 
Vox Records, and their European 
counterparts, Pye Records and French 
Decca, produced quadraphonic rec- 
ords in the single inventory mode. 
They evidently have faith in the ster- 
eo/mono compatibility of QS re- 
cordings. 

B: 1 believe you have just returned 
from the convention of the National 
Association of Broadcasters where 
you noted that there is an ongoing in- 
terest in four -channel broadcasting. 
Whether the stations use your QS 

matrix system or the SQ matrix sys- 

tem, such broadcasts are increasing 
every month. Don't you think it is 

rather paradoxical, that with all this 
talk of "quadraphonics is dead," that 
four -channel broadcasting is in such a 

healthy state? 
J: I certainly do! 

Four -Channel Broadcasting 
B: Many stations boast of 24 -hour 

quadraphonic broadcasting, and 
while there are a substantial number 
of four -channel records available, one 
presumes that they are taking stereo 
recordings and running them through 
matrix synthesizers in order to have 
sufficient "four -channel" material for 
the 24 -hour schedule. 

J: Stations want to maintain a cer- 
tain format in broadcasting quad- 
raphonic sound, so that the listener at 
home does not continually have to 
use the four -channel mode switch on 
his receiver. They take whatever four - 
channel product is available and re- 
duce it to one format. In other words, 
CD -4 and SQ records are decoded, 
re -encoded into the QS encoder, and 
then broadcast in the one trans- 
mission mode. And of course as you 
point out, there is extensive synthesiz- 
ing of stereo discs through the QS en- 
coder. 

B: Did you hear anything at the 
NAB convention about when the FCC 
may make a decision on the broad- 
casting of discrete quadraphonic 
sound? 

J: The FCC has a number of prob- 
lems right now which far overshadows 
their interest in four -channel broad- 
casting. The vast backlog of Citizens 
Band license requests are absorbing a 
great deal of the Commission's time, 
as is the proposal of reducing FM in- 
terchannel bandwidth from 200 kHz 
to 150 kHz, as it currently is all 
through Europe. 

B: Did anyone at the NAB con- 
vention bring up the subject of using 
Dolby with quadraphonic trans- 
missions? 

J: As a matter of fact, yes. A number 
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Who's behind the remarkable 
DQ-10 speaker? 

Some of the most remarkable 
men in audio like Jon Dahlquist and 
Saul Marantz. 

There's hardly an audiophile 
anywhere who doesn't know about the 
state-of-the-art equipment 
Mr. Marantz produced. This includes 
such classics as the model 7 pre -amp, 
10B tuner, and model 9 and 8B 
amplifiers. Today this equipment 
demands many times its original cost. 

Then there's our brilliant 
engineering head Jon Dahlquist. His 
contribution on the lunar excursion 
module involved vibration and stress 
analysis. This eventually led him to 
more earthly projects such as loud- 
speaker waveform behavior. His re- 
search was applied to the unique 
acoustical concepts that are incorpo- 
rated in the DQ-10 Phased Array 
speaker system. 

For the first time a single 
speaker system accurately controls 
time delay, phase shift, and diffraction 
effects. This advanced speaker design 
has caused quite a stir in the audio 
industry. Critical listeners and knowl- 
edgeable reviewers throughout the 
world have praised the DQ-10 for its 
superb definition, its 3 dimensional 
spaciousness, the ultra smooth 
coherency over the entire range, and 
its correct stereo imaging. 

It doesn't take long to discover 
these qualities for yourself. Just take 
your most challenging record down 
to your nearest Dahlquist dealer and 
put yourself in front of a speaker 
that some remarkable men are behind. 

[BAH IIIIII_QUST" 
The boxless speaker 
27 Hanse Ave. Freeport N.Y. 11520 

Check No. 11 on Reader Service Card 
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Budget cure for 
the common 

hea rache 
Enjoy huge discounts, and end the agonizing pains of hearache! 

Our new stereo catalog will soothe your ears with music 
systems and single components from every major brand! 
The Warehouse Sound Co. cure includes fast delivery and 

shamefully low mail-order prices! 

Comes in two pleasant forms: Merely drop us the coupon be- 

low and we'll send you our 96 -page catalog, FREE! Or, include 
$1 for postage, and 
we'll rush both our 
catalog and the 
1976 Music Ma- 
chine Almanac: it's 
a full -color 130 -page 
guide to hi-fi 
equipment com- 
plete with photos 
and specs on 30 
different brands. 

For even faster 
relief ... get 
amazing price quotes right over 
the phone! Call 805/544-9700 
or write: P.O. Box S, 

San Luis Obispo, CA, 93405. 

WAREHOUSE 
SOUND CO. 

I want fast relief, 
so here's my $1 
for both your 96 - 
page color catalog 
and the Music Ma- 
chine Almanac VIA 
FIRST CLASS MAIL 

Just send me the 
free catalog alone 
via third class mail. 

: 

name 

address 

city state zip 

of broadcasters asked us about the 
use of the QS encoder with Dolby, 
and we assured them that it was totally 
compatible. Probably a third of our 82 

stations who are using the QS en- 
coder also have Dolby encoders and 
are experiencing no problems. 

B : Of course, there are no quad- 
raphonic receivers from Sansui that 
have Dolby 25 microsecond facilities. 
So 1 presume listeners would need an 
outboard Dolby unit. 

J: That is correct. 
B : It occurs to me that this might be 

one avenue or approach to building 
new quadraphonic equipment, if 
things loosen up a bit. 

Jr. There is no argument that quad- 
raphonic sound is in a dormant state, 
but a lot of things are going on behind 
the scenes. There is definite activity in 
Europe, most specifically in Great Bri- 
tain. For a number of years the British 
Broadcasting Corp. has been studying 
four -channel broadcasting and is com- 
ing fairly close to making some formal 
public statements about what they 
will accept and will adopt for a univer- 
sal standard in England. I believe this 
will have a significant impact on 
American broadcasting. 

B: As a spokesman for Sansui, are 
there any new quadraphonic receiv- 
ers in the works for the Consumer 
Electronic Show in June in Chicago? 

J: Sansui is one of the few manu- 
facturers who have continued to pro- 
duce and sell four -channel receivers. 
We do have some plans, which I can't 
reveal at this time, but a new decoder, 
a new Variomatrix unit, the QSD-2 
will be available, which will feature 
QS and SQ decoding along with two 
synthesizer functions. Several other 
companies are working on in- 
corporating QS decoders into existing 
equipment, but it is difficult to tell 
whether they will be ready for the 
June Show. 

B: Summing up, Jerry, it would ap- 
pear that those who say that quad- 
raphonic sound is dead are not cor- 
rect...on the other hand we do admit 
that it is at a mighty low ebb, and my 
last question is what can we do to get 
four -channel sound going again? 

J: I don't want to suggest that things 
will be better overnight, but sooner or 
later, the trial of the marketplace will 
shake out the three systems, and there 
will be a decision as to which technol- 
ogy is the most acceptable to record 
companies and broadcasters alike. 
When that is decided, the hardware 
people will move very quickly to pro- 
duce appropriate equipment, and 
quadraphonic sound will be back and 
rolling. 

WAREHOUSE SOUND CO., Box S, San Luis Obispo, CA 93405 805/544-9700 ,J 2 
IR BIM MI NM - IMM MIR BM B MI MR 

Check No. 41 on Reader Service Card 
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The Prestige of High Fidelity9 
o o 
o 

2 I 
3 

1. "ANDANTE 25-40,000 Hz±3dB-60 
MASTER watt RMS Electronic 
CONTROL:" feedback speaker - 125 

watt built-in amplifier 
2. ARIOSO 3 way - 15" woofer - 

MONITOR: 100 watt RMS power - 

professional speaker 
3. ANDANTE 60: 25-20,000 Hz - 60 watt 

RMS Electronic pressure 
feedback speaker - 125 
watt built-in amplifier 

4. ADAGIO: 35 - 25,000 Hz - CEI 
standard - 3 way 
60 watt RMS 12" 
woofer 
Control speaker 

5. ALLEGRETTO: 40-20,000 Hz - CEI 
standard - 3 way - 50 
watt RMS 
The best quality/price 
ratio 

6. ALPHA'S 300: Professional amplifier - 

2 x 110 watt RMS 
(8 ohms) 
5 - 100,000 Hz at 1 dB 
full power - Rise time 
.8 uS 

The Professional 
Loudspeaker 

for the Audiophile. 
7. ARGEGE 300: Professional preampli- 

fier - multi -octave 
control 10 frequencies - 

touch -tune switching 
8. AUBADE: 3 drivers - omnidirec- 

tional column - 50 watt 
RMS 

r_______________1 
I Name 

I Address 

I City State Zip ' 
Iwishes to receive free detailed literature on: I ANDANTE MASTER CONTROL ALLEGRETTO 

IE ARIOSO MONITOR E ARPEGE 300 
ANDANTE 60 ALPHA'S 300 
ADAGIO AUBADE 

I 

I 

I 

EEL 
The new generation of loudspeakers 
The electronic Pressure Feedback Speaker 
25-40,000 Hz ± 3dB in a 0.8 cu. ft. 
capacity enclosure 
Woofer controlled by A.P.F.' through a 

125 watt built-in servo amplifier 
Distortion lower than 0.7% 
RMS power: 60 watts 
Music power: 120 watts 

Did you know that in Europe more than 
20,000 audiophiles own an A.P.F.*speaker? 
(X A.P.F.- Acoustic Pressure Feedback -3A exclusive patent) 

Already available in the U.S. at Lyric Hi Fii,1221 Lexington Ave. New York, N.Y 
Creative Audio, Wolf road Park, Albany, N.Y. 
On display at the Chicago C.E.S. June 1976. 

For free literature: 3A International, 172 Madison Ave. Room 602, N.Y. 10016 
In Canada: 312 Strasbourg Drive, Dol lard des Ormeaux, P.O. Canada. H9G 1S1 

Telephone: (514) 620-2814 
Check No. 3 on Reader Service Card 
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Audio ETC 

MY TECHNICOLOR (TM) mem- 
ory of things past grows more 
vivid as I get older-it has, in- 

deed, a sort of total recall on two 
counts, the directly visual and, equal- 
ly, the directly "audible." Mind -vis- 
ible and mind -audible. The two coex- 
ist better than any videotape, and my 

own problem is merely dates-I can't 
ever remember when. 

I can see in my mind's stereo eyes 

the very scene where such -and -such 
happened, orientated north and 
south or east and west. Usually I see a 

still picture, a snapshot-maybe be- 
cause I've taken so many stills in 

photo -stereo color. I can see myself, 
for instance, in the R -J demo room at 

one of the early New York Audio 
Fairs, a room in the Hotel New Yorker 
(facing southeast)-holding up for the 
press one of the first of these "bull 
frog bass" enclosures. Or, much later 
(but when?), kibitzing around the 
edges of Edgar Villchur's front mead - 

Edward Tatnall Canby 

ow at Woodstock, N.Y. (facing south?) 
while a string quartet played Bartok 
into outdoor stereo mikes for those AR 
"live vs. recorded" demos some of 
you remember. Had to have an abso- 
lute recording, i.e. near-anechoic, 
minus any ambience coloration- 
hence the open field. 

am always recalling exact sounds 
to match my memory vision; it's a life- 
time's experience for me. Not merely 
audio sounds-everything. Can't you 
just hear (as I can) that old 4 -cylinder 
Dodge Car with the remarkable silent 
electric self starter (one and the same 
with the generator), a sort of discreet 
umph, umph, umph, barely audible? 
No whine, no wow -wow -wow at all, 
as though the engine were cranking 
itself. And my revered Uncle's Frank - 
lins, of which he never had less than 
two and a new one each year until the 
Great Depression strapped him. I can 
see those Franklins (and recognize 
them instantly in current nostalgia ad 

pictures), the elegant open touring 
models, the humpback he got for his 

wife's shopping trips around town, 
the big sedan (1928), green, with a Ro- 

man temple for a radiator. But I can 

also hear them. Such a lovely gentle 
whistling sound, rising and falling as 

one footed the accelerator! A very 
high -bred and musical effect which 
for me was, and is, the ultimate in au- 

tomotive swank. I know-it was just 
the Franklin air-cool fan; but how dif- 
ferent from my current VW beatle! 
(Editor's Comment-Hey, Ed, VW 
makes beetles, not Beatles, though I 

suppose a music -minded person such 

as you might be forgiven such a 

pun.-E.P.) One can, really and truly, 
design an air blower to sound swanky. 
Or sound VW -utilitarian. 

Better, I can still vividly hear my 

Uncle's voice, a sound which van- 
ished forever in the spring of 1933, to- 
tally unrecorded. Lee Wilson Dodd 
was a poet and a Broadway playwright 
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Any LLB amplifier or tuner 
that doesrit meet or exceed every 

rated specificationwont ever reach you. 
It's one thing to produce components with an 

impressive list of published specifications. It's quite 
another matter to ensure that every unit will meet 
or exceed each of those specifications. But this is 
precisely what LUX does with its entire line of power 
amplifiers, preamplifiers, integrated amplifiers 
and tuners. 

LUX components were conceived and designed 
for that very special breed of audiophile whose critical 
requirements for accurate music reproduction are met 
only byseparateamplifiers and tuners, And of those prod- 
ucts, the very best that the state of the art can provide. 

Hence, the following procedure takes place at 
our facilities in Syosset, New York. 

Every unit received from the factory in Japan is 
removed from its carton and placed on a test bench 
where it is connected to an array of test equipment, 
which includes a Sound Technology 1700A Distortion 
Measurement System and 1000A FM Alignment 
Generator, McAdam 2000A Digital Audio Analyzer 
System, and Iwatsu Electric SS5100 and 5057Z 
Synchroscope. 

Every control, switch, meter and indicator 
undergoes an operational check-out. There's nothing 
unusual about this. Any reputable manufacturer can 
be expected to do the same. Or at least spot check 
a shipment. 

But LUX has only begun. Every specification is 
then measured against its published. rating.That means 
14 individual tests for a power 
amplifier, 14 fora preamplifier, 
20 for an integrated amplifier and 
7 for a tuner. 

Each verified specification 
is entered by hand on a 
Performance Verification 
Certificate. Any unit that doesn't 

match or exceed every published specification 
is given the appropriate remedy. When a unit passes, 
it is returned to its carton together with a copy of the 
Certificate for the information of its future owner. 
Another copy stays with us as a permanent record. 

As for the specifications themselves, here are 
some examples. The Luxman M-4000 power amplifier 
has no more than 0.05% total harmonic distortion at 
any frequency from 20 to 20,000 Hz, even with 
both channels driven simultaneously to its rated 
output of 180 watts per channel minimum continuous 
average power into 8 ohms. Another M-4000 
specification: signal-to-noise ratio beyond 100 dB. 

Another example is the C-1000 preamplifier. Its 
phono=input circuits are virtually overload proof, 
accepting almost half a volt of audio signal at 1000 Hz. 
The distortion of its phono -preamplifier circuits is an 
astonishingly low 0.006%, and the rest of the 
preamplifier circuits add only 0.001% more. 

There's one more expression of our confidence 
in our products. If any of them malfunctions during 
the first three years, let us know. We'll not only fix it 
promptly, but will pay the freight both ways, as well as 
supply a shipping carton if needed. 

Some day, all manufacturers may adopt these 
procedures. For LUX, it's the only way to go. From 
the very beginning. 

With all this, we think that neither our specifications 
nor our procedures for verifying them is nearly so 

important as your satisfaction with 
One of these Performance Verification 
Certificates is included with every unit. 
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Luxman M-4000 Power Amplifier -180 watts per channel minimum 
continuous power, both channels driven simultaneously into 8 ohms. Total 
harmonic distortion no more than 0.05% at any frequency from 20 to 
20,000 Hz. Frequency response: 5-50,000 Hz, ±1 dB. Signal -to noise ratio: 
108 dB. Features include: separate power supplies for each channel, 
including output and drive stages. Two -meter power -output display in 
combination with LED peak -output indicators reveal dynamic range of 
program material. Output level set by precision potentiometer with 1 -dB 
click stops. $1,495. 

the end result: the most accurate 
and musical reproduction you can 
hear. 

The end result can be best 
appreciated at a select number of 
dealers whom we guarantee to be 
as dedicated to fine music 
reproduction as we are. 

_.F. 
1 l91! 9 

Luxman C-1000 Preamplifier-Total harmonic and intermodulation 
distortion: 0.007% at 2.5 V, 20 Hz -20 kHz, all output signals. Frequency 
response: 2 Hz -80 kHz, +0, -0.5 dB. Signal-to-noise: >65 dB. Phono 
overload: 450 mV @ 1 kHz, 3.5 V @ 20 kHz. RIAA equalization: ±0.2 dB. 
Features include: tape -monitoring and dubbing for two decks, six 
selectable tone control turnover frequencies, linear equalizer, twin high 
and low noise filters, variable phono -input impedance, variable input 
sensitivities; "touch -mute" attenuator, speaker selectors. 
$895. 

LUX Audio of America, Ltd. 
200 Aerial way, Syosset, New York 11791 

In Canada: AMX Sound Corp. Ltd., British Columbia; Gentronic Ltd., Quebec 
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Affordable 
alternative. 
For those who have dreamt about 
owning a Uher recorder, Uher intro- 
duces the SG -510 4 -track open -reel 
stereo recorder. It has numerous 
features and user -benefits, one of 
which is an uncommon low suggested 
retail price of under -$400. 

The SG -510 is built to Uher's typically 
rugged specifications and has every- 
thing a listener would want and 
nothing he doesn't need: 

o Peak -reading meters for accurate 
record level control. 

Automatic shut-off. 
Th and 3% ips speeds for up to 

six recording hours. 

Internal speakers and amplifiers - 
use the SG -510 as a recorder 
or deck. 

Microphone, radio and phono 
inputs. 

Calibrated controls and a 

digital counter. 

Uher's SG -510 plays horizontally or 
vertically and boasts very competitive 
specifications normally found on more 
expensive recorders, including wow 
and flutter of less than 0.08%. 

If you've been saving up for a Uher 
quality open -reel tape recorder 
(or even a cassette recorder) investi- 
gate the SG -510. Write to us for 
complete details and the name of a 

qualified Uher dealer near you. 

How can you afford not to? 

NHER of America Inc. 

621 S. Hindry Avenue 
Inglewood, Calif. 90301 
(213) 649-3272 
Please send me information on how I 

can get my hands on a Uher SG -510. 

Name 

Street 

City- _ - State Zip 

l 

in the 1920s, son of a railroad tycoon 
(hence the Franklins), professor of 
English and superb conversationalist 
and story teller, quizzical and enthusi- 
astic. We have many a snapshot of the 
lithe figure with the jaunty straight 
pipe like FDR's, the sharp smile of de- 
light as he relished the pay-off line in 

one of his own stories; I can actually 
hear the precise sound of him-even 
to the pitch of his voice and the quali- 
ty, a sort of tenor -baritone, not at all 

loud or projecting but somehow rich 
and deep toned. A much beloved 
voice among his friends, as was the 
explosive laugh that ended every sto- 
ry-I hope some of them still hear it as 

I do. Dead for real. 

I saw a Lowell Thomas TV show the 
other day-and there was old Hubert 
Heever, I mean Herbert Hoover, live in 

actual recorded sound c. 1931 or 
1932-by golly, I instantly recognized 
that voice, though I would have 
thought I could only recall the round, 
deadpan Hoover of the still pictures 
you so often see. And in the same 

show we saw and heard old Thomas 
Edison himself, telling a story which 
he half forgot part way through, lis- 

tening to his wife (?) through an an- 
cient ear trumpet as she yelled into it; 
he was almost stone deaf by then. No 

electronic aids in those days. Yep, I 

even somehow knew his voice-just 
as I knew his picture, his face. So fa- 
miliar. 

Curious side lights to this. The first 
time I heard my own voice from a 

recording, I could not even recognize 
it as mine. Instead, I seemed to hear 
my own brother speaking! We have 
quite similar voices and the outside 
sound of his was far closer to what I 

heard on that 16 -inch air -check tran- 
scription than the inside sound I 

heard as I spoke. Very common expe- 
rience, this. Today, my inner and out- 
er (played -back) voices are wholly 
one for me, after many years' experi- 
ence. But that first time, from my very 
first -ever broadcast, which I had taken 
down via a New York recording studio 
(I think Nola), was NOT ME. And not 
very good, either. How could I be so 

awful? So I sat down with my half- 
hour script and studied that recording 
sentence by sentence, repeating the 
exact tones out loud so that I could 
find precisely what I had done to 
make such a mess of things. A re- 
vealing experience, direct audio, and 
far better than ten thousand courses 
in radio on so much paper. 

When? Ugh-let's see. That was via 

old -band FM, station W75NY, still ex- 
perimentally licensed; it soon be- 

came old -band WABF, would-be FM 
commercial, before expiring with the 
near -death of all FM after the Big War 
when the new FM band obsoleted ev- 
ery receiver then in existence and 
television, in any case, had taken all 
the interest. Near -death for me, too, 
and I have been in non-commercial 
radio ever since. 

I managed to preserve a few brief 
recordings of my own parents, now 
dead. A broadcast for each, my father 
in 1947 (via FM), my mother in a zany 
interview (so like her-the announcer 
was totally baffled!) perhaps in the 
1950s; also some few minor home 
conversations, via Magnecorder PT -6 

mono at 15 ips. All pretty high quality, 
and for me these tapes are totally real- 
istic-I can hear my Ma and Pa so easi- 
ly, just as they were! Wouldn't you? 
Yet a few years ago I played these very 
tapes for my aforementioned brother, 
who is totally unconnected with audio 
and recording. Afterwards, he sor- 
rowfully admitted to me that he could 
not recognize any trace of either his 

own father or his mother. Just a lot of 
strange voices. He was puzzled and 
even distressed-rightly so. Wouldn't 
you be? I think there is a fundamental 
message there for all our audio. One 
must learn to interpret recorded 
sounds, however hi the literal fi. To 
the unprepared mind, they are often 
meaningless. 

Do you think it is any different with, 
say, live music vs. the same recorded? 
Do you suppose that Beethoven 
would so much as even recognize a hi 

fi recording of his Seventh Sym- 
phony? I seriously doubt it. And by 
the way, do you think that stereo 
sound itself and, now especially, 
quadraphonic, registers automatically 
on any listening ear the first time? Ab- 
solutely NOT. One must learn to hear 
the stereo effect (as I myself had to 
learn it) by slow and repeated experi- 
ence, as one learns the message of 
recorded music itself. Indeed, if it 

weren't for the general subliminal au- 
dio that we are all subject to so much 
of the time today, the entire process 
of sound and music reproduction 
would be largely meaningless for 
most normal people. How come the 
young rock fans always get the words 
in recordings, whereas most of us old- 
er listeners can't follow them at all? 

Practice! Training! Not a thing else. If 

more of us could realize all this, we 
might (and should) be a bit more con- 
fident about plunging into a new son- 
ic medium such as quadraphonic. 
Stop, look and listen. 

All of this is aside from my continu - 
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New from Acoustic Research 

The New AR -16 
A Best Buy from Acoustic Research 

The best kind of loudspeaker is 
one that plays back the music on 
the record or tape with the great- 
est degree of fidelity. The best 
value is the loudspeaker that 
comes closest to this ideal at the 
lowest cost. This is true whether it 
is the music of The Stones, Col- 
trane, or Stravinsky. What you 
want from the record is exactly 
what the musicians, composers, 
and engineers put there. Nothing 
more, nothing less. 

Acoustic Research has been 
designing and manufacturing high 
fidelity loudspeakers based on 
this approach for over 20 years. It 
is against this background of 
experience that we make the 
statement that the AR -16 is the 
best buy we have ever offered the 
public. 

Performance 
For a price of $115, the AR -16 
offers a unique combination of 
uniform energy response and flat 
anechoic frequency response. A 
crossover network of much 
greater refinement than is found in 
other two-way speaker systems 
gives the AR -16 uniform radiation 
over almost as wide a frequency 
range and solid angle as the most 
expensive AR speakers. 

The performance of the AR -16's 
8 inch woofer has been improved 
to the level of most 10 inch acoustic 
suspension designs. With a sys- 
tem resonance frequency of 55 Hz 
and near -critical damping, usable 
Measuring Obj.:_ h .e,.vr 
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response has been extended to 
below 40 Hz, approximately the 
lowest note on the orchestral 
double -bass. 

A new cabinet design eliminates 
audible diffraction effects by 
avoiding all unnecessary projec- 
tions and allowing for the mount- 
ing of both drivers flush with the 
front surface. 

Cabinet diffraction effects, graphically 
illustrated above, are absent in the 
AR -16 because of the elimination of 
unnecessary moldings and projections. 

These performance characteris- 
tics, rarely combined even in far 
more expensive speakers, are 
essential for the accurate repro- 
duction of music under actual lis- 
tening conditions and for main- 
taining proper tonal balance for 
listeners in various parts of a 
room. 

Appearance 
The special cabinet construction 
of the AR -16 has also made pos- 
sible an attractive departure in 
appearance from conventional 
speakers The oiled walnut wood 
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Energy response of the AR -16 speaker system. Woofer performance below 400 Hz (not 
shown above, owing to size limitations of reverberant chamber) is equivalent to that of 
most 10 -inch acoustic suspension designs. 

finish of the cabinet sides is con- 
tinued on the front. An acoustically 
transparent foam grill, mounted in 
the center of the front baffle, is the 
only element that projects beyond 
the flush -mounted drivers. The 
AR -16 is also available in a vinyl 
finish for under $100. 

`Best -Buy' value 
The AR -16 is an extremely accu- 
rate-and attractive-high fidelity 
reproducer. Its combination of 
price, performance, and styling 
place it at the point beyond which 
improvements are achieved only 
at disproportionately higher cost 
... exactly what value is all about. 

Guarantee 
The performance specifications of 
the AR -16, like those of the most 
expensive AR speakers, are 
guaranteed for five years. 

For a complete description of the 
AR -16, fill out and mail the coupon 
today. 

I 

n 
TELEDYNE 
ACOUSTIC RESEARCH 
10 American Drive 
Norwood 
Massachusetts 02062 

El 
Please send me a complete 
description of the AR -16 

Name 

Please send me the AR 
demonstration record The 
Sound of Musical Instruments' 
(check for $5 enclosed) 

Address 

BBB 
AU6 
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THEY'RE EVERY 

MICROPHONE YOU 
EVER WANTED. 

We've taken the latest advances 
in electret technology one step 
further. By combining them with 
advanced acoustic technology to 
make professional condenser 
microphones more portable, more 
practical and less costly. A lot less. 

The secret is our "family"concept. 
One common powering module 

(K2U) serves three different 
compact heads: omnidirectional 
(ME20), cardioid (ME40) and 
shotgun (ME80). Thus, for 
most studio and location situations, 
it's no longer necessary to carry 
three different microphones. Or 
pay for three different complete 
units. Each head contains its own 
microphone capsule and 
"front-end" electronics, all exactly 
matched to its own precisely - 
controlled acoustical environment. 
Resulting in the first electrets with 
response and directionality to rival 
our famous RF condenser models 
in all but the most critical 
applications. 

The Powering Module,, runs on a 

single 5.6V battery, or phantom - 
powered directly from your recorder, 
preamp or other auxiliary 
equipment. A miniature LED 
monitors power and indicates 
proper voltage. Connection to 
preamps, mixers, etc. is balanced* 
low -impedance via a 3 -pole Cannon 
XLR connector. Best of all, of 
course, is the great versatility. In 

a matter of seconds, you screw on 
whichever head you need and go! 

If all this sounds good to you, call 
or write us. We have a lot more 
good things for you to hear. 

Powering module and heads 
available separately. Prices subject 
to change without notice. 

*Unbalanced version also available 

CARDIOID 
HEAD, 
$7800 
list. 

I 

OMNIDIRECTIONAL 
HEAD. 
$55 00 list. POWERING 

MODULE, 
$79.00 list. 

SHOTGUN 
HEAD. 

$108 00 list. 

zSENNHEISER 
ELECTRONIC CORPORATION 

10 West 37th Street, New York 10018 (212) 239-0190 

Manufacturing Plant: Bissendorf/Hannover, West Germany 

ing leapfrog Survey & Nostalgia 
Course on Hi Fi History, as launched 
in the April issue. It's all a matter of re- 
collected sound, you see. Yes, there 
are many historical operating exam- 
ples still around of the various types of 
speaker sound we have been buying 
up since hi fi got its official start (via 
LIFE magazine) c. 1947. (It was around 
much earlier but when LIFE wrote us 

up we were IN.) It is technically pos- 
sible to hear what all the old systems 
sounded like, right now. Yet there are 
curious and mighty obstacles to any 
sort of realistic evaluation of them in 

the flesh, rather than (as in my case) 
inside the head. 

Many are in audio museums, public 
or private. How many of us hear mu- 
seums? Much more important, vast 

numbers of old hi fi systems still oper- 
ate in the very living rooms where 
they were installed. But the trouble is, 

the people who hear them have abso- 
lutely no perspective on later audio 
nor any basis for comparative judg- 
ment, to place their sound in its own 
history. Very odd! 

I am surrounded by such equip- 
ment in my Connecticut region, all of 
it properly maintained and operating 
like new. My nearest neighbor, an 

amateur cellist of European back- 
ground, bought up a fairly expensive 
mono system about 1950 and she still 
plays as a matter of course the same 

excellent Brahms and Beethoven LPs 

she had back then, sort of to check on 
her own performance-carefully pre- 
served Angel mono albums and the 
like. She can't borrow any of my zil- 
lion stereo records for fear of damage 
from the mono pickup. Is she happy? 
Of course! She has not the vaguest 
need for stereo, let alone quad- 
raphonic, nor ever will. 

Across the road, another old friend 
since my childhood has an unbeliev- 
able and almost brand new radio 
phonograph console, 78 rpm, and a 

batch of elegant old 78 classical al- 
bums to match-Rachmaninoff con- 
certos and the like. She played them 
to me one time and I almost flip- 
ped-the old familiar sound once 
again, exactly as I remembered it, not 
only the original shellac discs but the 
very machine on which those discs 

were originally played! 

She didn't flip. In fact, she was rath- 
er annoyed at me. After all, she had a 

perfectly good phonograph and what 
was I making all the fuss about? To 

her, the sound was normal, loud- 
speaker and all. Still normal. People 
like this live in total isolation from 
us-who move forward, if not always 

upward, into newer and newer audio. 
Take another neighbor, this man a 

retired New Yorker who has bought 
an enormous and decrepit mansion in 
a nearby town and just barely keeps it 

up -40 acres of lawn for his own 
mowing, without any help. He wanted 
to show me his super hi-fi recording 
system, with which he goes out and 
makes tapes of local events like an or- 
gan recital of Bach or a musical show 
at the school. I flipped again-for 
what did he have but a Berlant Con- 
certone recorder, the Original Model, 
and some sort of all -tube very high- 
priced amp system, PLUS a perfectly 
enormous old speaker cabinet, six 

feet high, maybe a Jim Lansing? 
Mono-of course. He played his Bach 

organ and by gum, it was a beautiful 
tape, dated or no. In that cavernous 
big living room, c. 1902, I hardly no- 
ticed the absence of stereo. He hasn't 
the slightest interest in any newer 
equipment-in fact he is actively 
recording in the neighborhood right 
now. I must say I was impressed on 
this occasion. This was good sound, 
historical or not. It can be done! He 
also plays a vast collection of acoustic 
78s on this relatively modern equip- 
ment, which does them good too. 

So all of our hi fi history is still run- 
ning concomitantly and simulta- 
neously, if you look in the right 
places, each sound unique and good 
in its own living room, just as if there 
were no other. A crazy thought and 
the salesman types will blanch. 

For several years recently I had a 

running correspondence with a gen- 
tleman in Australia who was having 
trouble with his system. He owned a 

pair of R -J speaker enclosures !! and 
had heard that they should be "tuned 
up" to match the drivers he had in- 
stalled in them (at some prehistoric 
moment); could I tell him how? Back 
in the days of the R -J enclosure, you 
remember, hi fi speaker boxes were 
sold separately, the driver units the 
same. You put any unit you wished 
into the box of your choice. R -J did 
not sell drivers, only boxes. Phew- 
what a time I had. I was so flabber- 
gasted that the R -J units-dating from 
when? before 1950?-were still in ac- 
tive use that I couldn't remember a 

thing about the system. This man, 

shall I say, importuned me; he kept at 
it. Finally I gave him an old address for 

J -Bill Joseph, one of the two R -J 

promoters and an electronic sales 
engineer who also sang bass in the 
same chorus as myself, 'way back 
then. R -Frank Robbins, was a busy 
and successful comic strip creator and 
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It all started in 1883 in St. Croix, Switzerland where 
Herman Thorens began production of what was to become 
the world's renowned Thorens Music Boxes. 

For almost a century Thorens has pioneered in many 
phases of sound reproduction. Thorens introduced a num- 
ber of industry firsts, a direct drive turntable in 1929, and 
turntable standards, such as the famed Thorens TD -124. 

Over its long history Thorens has learned that an excep- 

tional turntable requires a blend if precision, refined 
strength, and sensitiv.ty. Such qualities are abundantly 
present in all five Thorens Transcription Turntables. Speak- 
ing of quality, with Thorens it's the last thing you nave to 
think about. At Thorens it's always been their first consid- 
eration. So if owning the ultimate in a manual turntable is 
impo<tant to you, then owning a Thorens, is inevitable. 

ELPA MARKETING INDUSTRIES, INC. EAST: New Hyde Park, N.Y. 11040 
WEST: 7301 E. Evans Rd., Scottsdale, Arizona 85260 

THOR5 
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New From Dymek 
AM8 Receiver! 

We have added an amplifier section 
to our famous AM5 Tuner. Now you 
can enjoy AM with FM quality. 
Listen to what a professional says: 

i I am pleased to report that the 
(AM5) units perform superbly .. . 

When the DA5 antenna was connect- 
ed and ... adjusted properly, all 
interference was reduced and the 
background noise was almost as low 
as an FM station. 9 9 

Arthur F. Marko 
AM Engr. Supervisor, WOR Radio, N.Y. 

Call Larry Engard toll free or write 
for complete details on the AM8 
Receiver and DA5 Antenna, for the 
perfect AM combination. 

800/854-7769 Nationwide 
800/472-1783 California ffi 
Also Exclusive Rent -Own Plan. 

McKay Dymek Co. ' 675 N. Park Ave., P.O. Box 2100 
Pomona, CA 91766 
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A TOTALLY NEW 

CONCEPT IN 

MUSICAL INSTRUMENTS 

OZ IS... 
POLYTONIC 

WITH 7 OCTAVE RANGE, 

BUILT IN SPEAKER AND AMP., 

LED STATUS INDICATORS & 

NIQUE PRESSURE SENSITIVE 

PITCH BENDER. OZ CAN BE 

USED ALONE OR INTERFACE 

TO ANY SYNTHESIZER 
INCLUDING THE GNOME 
MICRO -SYNTHESIZER! FOR 

UNDER $ 80.00 IN KIT FORM. 

CALLOUR 24HR.DEMO-LINE 
1405) 843-7396 

FREE CATALOG 

ELECTRONICS, INC. 

DEPT. 6 -A 
1020 WEST WILSHIRE BLVD. 

OKLAHOMACITY,OK 73116 

also a classical Artist, probably too 
busy to bother with such things as R -J 

now. I think my friend eventually 
heard from J and is now happy. With 
his old speakers. 

Good Lord, R -J! That was when a 

youngster named Canby first hit the hi- 
fi headlines (in this magazine) by dub- 
bing the new R -J enclosure the speak- 
er box with the bull frog bass. Helm- 
holtz resonator, not unlike the basic 
bass relfex, but newly and ingeniously 
applied, a front loading on the speak- 
er, to load down both front and 
back-a curious double half-moon 
curved slot in a plate mounted be- 
tween grille cloth and speaker 
cone...was I vague! Front loading, 
yes-but was it tunable?? I somehow 
doubted it; didn't the slot shape have 
to do with smoothing the reso- 
nance... ? So long ago. 

The R -J enclosure, I can tell you 
without any doubts at all, was the first 
really practical and calculated solu- 
tion to the need for big, smooth bass 
sound from a small box. And in its day 
it created a sensation. The R -J demo 
was the hit of the hi fi show that year 
(when?) and I was in the middle of it, 
naively, almost a salesman for the 
company out of sheer enthusiasm. I 

had to be tactfully restrained by our 
then Editor, who will remember. To 
the best of my knowledge, this revo- 
lutionary speaker cabinet in its brief 
day of fame really changed our indus- 
try; for this was the first of the familiar 
"bookshelf" speaker systems, the 
compact oblong designed to be used 
lengthwise or upright, to taste. Need- 
less to say, after a very short time the 
other cabinet makers jumped on the 
bandwa-on, in and around and 
alongside the R -J, and nearly swamp- 
ed it with look -alike models. 

It was easy, once the idea of the 
compact speaker box caught on; 
mostly it was done via more or less in- 
genious adaptations of the bass reflex 
idea (avoiding possible patent trouble 
with R -J, if & when), some sort of an 

extra hole in front that acted as a 

sometimes casual and hit-or-miss port 
to relieve the back pressure and 
maybe produce a convincing bit of 
boom bass out of a small space. Once 
the public got the idea of the book- 
shelf speaker and its compact rela- 
tives, there were no real prob- 
lems-everybody made one and, alas, 

they all looked alike, if maybe they 
didn't always sound as good R -J nor 
produce as low or as smooth a bass. I 

would say that, unhappily, R -J suf- 
fered a sort of dilution which quickly 
extinguished its early fame. But a 
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much more radical innovation (surely 
made possible by the R -J success) 
soon came along with a coup -de - 
grace, the AR speaker, also "book- 
shelf." More on that later. 

Just searched my attic out of curios- 
ity and lo!-I found an R -J enclosure. 
(lt seems to be one; there's no name 
plate left on it.) The company put out 
a number of models, with differing 
shapes for the front -load slot accord- 
ing to mathematical requirements of 
each enclosure. I have the fancy floor 
model, 12 -inch speaker, in my New 
York apartment, serving as a coffee 
table-the honorable graveyard for 
dozens of my oldies. This one I have 
before me, with its back off, is the 
low -price model, unfinished, the 
original bookshelf. A pair of these, 
with handles, served me as my first 
portable speakers for lectures, demos, 
etc. (Ha! So I must have used them 
into the stereo era. That puts a termi- 
nal date on R -J viability in a fast - 
changing hi-fi world.) This box has a 

slot in its front face in the form of a 

diamond parallelogram, slant -wise. 
Behind it, inside, the speaker mounts 
on a platform fastened to side rails,. 
with a calculated space underneath 
on each side communicating with the 
partially padded interior. There is no 
visible means of tuning, as I sus- 
pected. 

No speaker inside-I must have re- 
moved the 8 -inch unit way back. lt 
was a blue Permoflux, an excellent 
low-cost little driver of the period 
with a softish cone and relatively low 
resonance, ideal for the new emphasis 
on big bass from small space; via 
added doping the cone could be (and 
often was) further modified for an 
even lower free -air resonance, unlike 
most 8 -inch speakers which were then 
made tight and stiff, i.e. indestruct- 
ible. Had to expect hard usage, when 
every loudspeaker was sold naked 
and out in the open! (I remember 
how surprised I was once when a sim- 
ilar small unit sounded better after I 

had accidentally torn a jagged hole in 
the cone with a screwdriver.) 

R -J flourished a few short years and 
months, and let us give them credit (R 

and J) as pioneers-for don't we still 
have bookself enclosures and other 
compacts to this very day? It was an 
exciting turning point in hi-fi history. 
Big, clean bass in a small space. And 
this, curiously, anticipating stereo's 
primary need at a time when few of us 
had ever heard of stereo and many 
years before the stereo disc. History 
thus often anticipates itself, before 
the fact. 

AUDIO JUNE, 1976 
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PART TWO: 
THE END OF THE DOUBLÉ STANDARD. 

In the frequency range where you find most music, our least expensive 
speaker offers virtually the same flat frequency response 

and freedom from distortion as our most expensive speaker. 
Until recently, you could 

consider the selection of 
speakers an act of faith. 

Because of the lack of in- 
dustry standards and the 
resulting confusion in the mar- 
ketplace, the speaker buyer 
had to depend almost totally 
on personal taste and subjec- 
tive evaluation. 

But no longer. 
At Yamaha, before we de- 

signed a new line of speakers 
that would equal the revo- 
lutionary standard of our elec- 
tronic components, we first 
defined our goal: 

High accuracy across the 
musical spectrum. One of the 
few objective criteria for rat- 
ing speaker performance. 

Then we proceeded to make 
all Yamaha speakers to a sin- 
gle revolutionary standard of 
accuracy: 

A frequency response curve 
that varies by no more than 
±3dB from 100 Hz to 15,000 Hz. 
With typically no more than 
1% harmonic distortion. 

But since the frequency 
range of all our speakers ex- 
tends well below 100 Hz to 
beyond 15,000 Hz, why do we 
even bother mentioning this 
figure? 

Because, with the exception 
of the very deepest rumblings 
of a pipe organ, all music is 
produced within this range. 
In fact, few if any commer- 
cially available stereo press- 
ings have frequencies below 
100 Hz and above 15,000 Hz. 

Yamaha's success in achiev- 
ing a single standard of accu- 
racy in all our speakers is 
confirmed in the chart above. 

Unlike the frequency re- 
sponse curves of other speaker 
manufacturers which indicate 
unnatural booming in the bass, 
added sparkie in the treble, 
and extreme loudness level 
variations of as much as 10 dB, 
Yamaha's frequency response 
curves show a relatively 
straight line, which indicates 
uncolored, natural sound. 

While many manufacturers 
offer accurate reproduction 
only in their top -end speakers, 
Yamaha brings you an ex- 
tremely high degree of accu- 
racy in all models throughout 
the line. 
Yamaha's musical heritage. 

Yet, in spite of Yamaha's 
objectivity in design, the per- 
ception of sound remains 
subjective. 

20 Hz 00Hz 15KHz 20KHz 
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NS -1000 

Vhile many manufacturers offer accurate reproduction mly in the 
Yamaha brings you an extremely high legres t f accuracy in all model. 
The above curves, -ornparing the NS -1000 with the NS -2, were re ceded under 
1. Equipment nand - Bruell & Kjaer IB&KI 4133 microphone, 10 2 oscillator, 

2305 recorder. 
2. Input -A "pink' nose source MIS used with an input level of 3 watts Isienific 

ousand a nll of r closely corresponding to actual home listening levels than the 

3. Measurement -Each loudspeaker was placed in a "free field" (off the floor a 
to any wall boundary in an average size listening room). A multiplicity of rury 
points in the listening room and averaged. to produce the total energy rart 

That's why Yamaha speak- 
ers aren't designed to meet 
objective standards alone, but 
to meet a higher standard: the 
ears of the people who make 
Yamaha's world-famous musi- 
cal instruments. 

Since 1887, Yamaha has been 
making some of the finest mu- 
sical instruments in the world. 
Pianos, organs, woodwinds, 
guitars, and brass. 

With our musical instru- 
ments, we've defined the 
standard in the production of 
fine sound. And now, with our 
entire line of speakers and 
electronic components, we've 
utilized not only our studio en- 
gineers, but also our musical 
instrument designers to de- 
fine the standard of music 
reproduction. 

It's called Natural Sound. 
And it's totally unique to 
Yamaha. 
Five different speakers, 
built to one standard. 

Yamaha offers five different 
speaker models, ranging in 
pricefrom $1,350apairdown to 
$200 a pair. 

At the top, the revolution - 

'r tl p', nil .speakers, 
throughout the line. 
he following condir ons: 
2113 spectrometer. and 

anlnhigher. rigor - 

commonly used industry 

oil no closer than 5 feet 
es e taken at various 
s pictured. 

ary beryllium dome NS -1000 
Series, offering the ultimate in 
state-of-the-art performance. 
Following the NS -1000 are our 
other three-way types: the 
NS -690, NS -670, and NS -3. Our 
least expensive, but still highly 
accurate, is the two-way NS -2. 

Since each is built to the 
same high quality standard, 
you're probably wondering 
what those extra dollars are 
buying. 

It's very simple. 
To satisfy the most demand- 

ing audiophiles, those extra 
dollars buy extended response 
at the frequency extremes. 
Higher sound levels with equal 
or lower distortion. More 
power handling capacity. More 
tone controls to contour the 
tonal balance of the speakers 
with the characteristics of the 
room. 

More specifically, on our 
model NS -670 and above, 
Yamaha offers die-cast speaker 
frame baskets to eliminate po- 
tential resonance. Luxurious 
wood enclosures (even 
rare ebony wood!). 
Tangential -edge 

suspension for midrange and 
tweeter domes to provide 
smooth response. Acoustic 
equalizers on tweeters to flat- 
ten frequency response and 
enhance dispersion. Diago- 
nally edge -wound voice coils 
for greater diaphragm control 
and increased transient re- 
sponse. Plus thick felt lining 
inside the cabinetry to isolate 
rear sound waves for distor- 
tion -free bass response. 

But regardless of how much 
you pay, every Yamaha 
speaker is built to the same 
essential construction criteria 
and tonal accuracy. 

Proven acoustic suspension 
design. Dome drivers for bet- 
ter high frequency dispersion. 
Carefully matched crossover 
networks. And heavily rein- 
forced, extremely rigid en- 
closures. 

The End of the 
Double Standard. 

The single standard of per- 
formance found throughout 
the entire line of Yamaha 
speakers is a demonstration of 
product integrity that no other 
manufacturer can claim. 

But in the final analysis, 
only your ears can be the 
judge. 

That's why we invite you to 
visit your Yamaha audio dealer 
soon. His knowledgeable sales- 
men and extensive demonstra- 
tion facilities can save you 
time and trouble in selecting 
the speaker that's right for 
your budget. And right for 
your 
ears. 

International Corp., P.O. Box 6600, Buena Park, Calif. 90620 
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The Bookshelf 

Sound System Engineering by Don 
and Carolyn Davis, 295 pages, 8 1/2x 11, 

Howard W. Sams, 1975. $19.95. 
The eagerly awaited Sound System 

Engineering has arrived, bringing us 

rewards for our patience. Some por- 
tions of the text will be familiar to 
readers of Audio who have been en- 
lightened by Don Davis' articles on 
speaker directivity and related sub- 
jects. That should whet the appetite 
for this in-depth treatment of those 
audio -acoustic areas that have been 
confusing to many. 

The book fulfills the serious need 
for a one -stop source of information 
on taming the wild beast of sound re- 
inforcement. After a chapter which 
provides clarification on decibel nota- 
tion and usage, there are chapters on 
Loudspeaker Directivity, The Acoustic 
Environment, Acoustic Gain, and In- 
terfacing The Electrical And Acoustic 
Systems. The text provides sufficient 
detail for the majority of readers to 
understand the theory and the neces- 
sary approaches to design. Those por- 

.tions of the sound system that provide 
amplification and mixing are touched 
upon briefly. 

Sound System Engineering is gener- 
ally pitched to the contractor, but it 
should be useful and interesting to 
anyone involved in sound rein- 
forcement. A chapter on installation 
includes valuable material on ground- 
ing, shielding, impedance matching, 
and time delay. Equalizing the Sound 
System gives both broad subject cov- 
erage from older methods to the real- 
time analysis now possible and critical 
examination of pertinent equipment 
characteristics, such as filter com- 
bining. There are also chapters on In- 
strumentation, Sample Designs and 
Specification Writing. 

There are 11 appendices of various 
lengths and an adequate index. Wor- 
thy of particular note is the section on 
installation practices with very good 
coverage on both soldering and cab- 
ling. A listing of useful equations, a 

bibliography, and test questions and 
answers are also among the other 
helpful features. The printing and 
production of this hard -cover book is 

good with clear, pertinent, and up-to- 
date illustrations. The level of presen- 
tation is generally consistent and lu- 
cid, with just two unimportant errors 
noted. Sound System Engineering has 

a large format which provides twice as 

much material per page as the usual 
6- by 9 -in. book. As a result, it is effec- 
tively a "600 -page" volume, putting it 
into the "good -buy" category. In a 

paraphrase of the authors' comments 
at the end of a chapter, this recom- 
mended book "will serve as a useful 
review for those already expert in this 
field and as a firm base for the person 
seeking to develop and expand his ca- 
pabilities." Howard A. Roberson 

The Complete Encyclopedia of Popu- 
lar Music And Jazz, 1900-1950, Roger 
D. Kinkle. Four volumes, 2644 pages. 
Arlington House, 81 Chester Ave., 
New Rochelle, N.Y. 10801, $75.00. 

This four -volume set is the defin- 
itive data bank on American popular 
music and jazz for the first 50 years of 
this century. The coverage is exhaus- 
tive, including: Movie Musicals 
(1,230) - casts, songs, composers, 
'year of release; Performers (11,505) - 
all major (and most other) singers, 
bandleaders, musicians, composers, 
actors, arrangers, and impressarios, 

each with a career summary, key 
dates, film and Broadway credits, 
recordings, and compositions (by 
year). In brief, there is virtually every 
pertinent public fact about each per- 
former and artist here. 

The 100 to 200 most popular songs 
are listed by year along with their 
composers and the artists usually 
identified with them, plus another 
20,000 which came out less successful- 
ly during that time. There are also the 
outstanding, and the typical, popular 
recordings from the first discs (78 
rpms) in 1904, as well as outstanding 
jazz records starting with the Original 
Dixieland Jass Band in 1917 - about 
75 a year. In addition, it includes a 

broad, in-depth discography for every 
performer. Further, all known Broad- 
way musical shows are listed with 
their casts, playwrights, songs, and 
composers; a total of 1,522. 

There are four massive indexes: 
28,161 songs, 11,505 performers, 1,230 
movie musicals, and 1,522 Broadway 
musicals. Five more indexes include a 

numerical listing of all discs released 
by the nine major companies from the 
mid -20s through the early 40s, by art- 
ist as well as song - 33,000 recordings. 
There are also the Academy Award 
winners and nominees from 1934 
through 1973, along with all the Down 
Beat and Metronome magazine jazz 
poll winners from 1937 through 1973. 

This is a unique reference work, ab- 
solutely essential to anyone writing on 
musical history of the first-half cen- 
tury of American jazz, popular music, 
movies, or musical comedy. No col- 
umnist, critic, biographer, or any oth- 
er writer on these subjects can afford 
to be without a copy of this reference 
work. I've already sent off my $75 for 
another set. Charles Graham 

36 AUDIO JUNE, 1976 

AmericanRadioHistory.Com



30o watts your way 
Dynaco's red, 33C wit- ampi fiers, 
the Stereo 30) cr ']Se.-300 are ver- 
satile (2, 3, or 4 channels; and 
powerful (15') wals >: 2 or 75 watts 
x 4'i. Boil t-aA,e nulti-c Iannel 
capability with meter options :o 
give ou.stard rg scund and de- 
pendabe per-arrnaloe. Get traditional Dynaco 
value-kit cr asse-nbleJ. Save near y $200 doing it 
you -self in 3 or 4 evenings using preassembled, 
pretestei :oa-ds that save I me and assure 

accurazy 300 :ure watts frpm 
Dynaco -lave t -em your nay. 

`) 2OLHz, i -to 8 ohms, Et IeE s tan 
0 25% total harmonic distort cn_ 

Free 24 ?a -3e color catalog and rames 
of nearest dialers. Write Dept. SP 5 

dyrraca 
Dynaco, Inc. Box dd Iiiiiaicit Blackwood, flew Jersey 09C:2 

AmericanRadioHistory.Com



ARECORD. A simple piece of 
plastic molded with grooves? 
Not quite. 

The vinyl disc you purchase in your 
local record or hi-fi shop is the end 
product of a highly critical, multi -step 
process of precisely controlled timing, 
temperatures, and chemistry-steps 
that make a big difference in the 
sound you hear when you place that 
innocent black platter on your hi-fi 
turntable. 

In fact, the record's journey 
through lacquer manufacturing plant, 
recording studio, and record -pressing 
plant to the sales bin probably took six 

months or more. And throughout the 
process, each record has been tested 
and rechecked at least a dozen times 
so that you may enjoy sounds as close 
as possible to those that were record- 
ed by the musicians themselves. 

While the songwriter is still com- 
posing the music, lacquer -coated 
mastering discs are being manu- 
factured at one of two plants in the 
United States. These extremely critical 
discs will bear the impressions made 
by electronic impulses that ultimately 
will be transferred through several 
metal platings to the final mold used 
n mass production of records. 

Making A "Lacquer" 
The base of mastering disc, com- 

monly called a "lacquer," is a smooth, 
circular aluminum blank, slightly larg- 
er in diameter than a finished record 
and approximately 0.050 -in. thick. It 
has a shiny, highly polished surface 
because it has been calendered by the 
aluminum manufacturer to a surface 
smoothness of 2 micro inches (500 an- 
gstroms). 

At Capitol Magnetics Products' 
plant in Winchester, Va.-where the 
accompanying photographs were tak- 
en-a unique step is then taken, lap- 
ping which consists of grinding away 
the disc's surface and then repolishing 
it one additional time. This insures 
that no surface imperfections have 
been ground into the disc's surface in 

the calendaring. These imperfections, 
evident in this stage as tiny lines, roll- 
ing marks or pits, would show up later 
in the finished lacquer. Capitol has 

also found that a lapped surface re- 
sults in better adhesion between alu- 
minum and lacquer and is the best 
method for obtaining disc flatness. If 
the disc is not absolutely flat, it may 
not cut well and the sound of the final 
record will reflect the uneven surface. 

Once the disc has been polished 
down to acceptable surface specifica- 
tions, it is nearly ready to receive a 

coating of lacquer. However, before 

coating, this smooth disc will have to 
pass through five chemical baths, a 

water wash, a drying process, and be 
checked once again before it is ready 
to be sent to the coating room. 

As the aluminum blanks are being 
lapped, etched, and dried, a special 
nitro-cellulose lacquer formulation is 

being blended, filtered, refiltered and 
then de -aerated in a series of large 
tanks in another part of the plant. 
Samples are tested regularly to deter- 
mine the lacquer's chemical purity, 
composition, viscosity, and dispersion 
and to check for air. Any lumps or 
bubbles in this complex mixture must 
be removed before coating or they 
may later rise to the surface of the 
coated disc and cause noise clicks, 
pops or other audible imperfections 
when the disc is cut. 

An exact balance of ingredients is 

also required so that the product will 
perform reliably through all the vari- 
ous electrical and chemical processes 
that will be performed on it during 
the manufacture of a record. For in- 
stance, a lacquer must not only cut 
well in the recording studio, but also 
process well once it has been cut and 
then sent to a manufacturing plant for 
plating and creation of the molds 
from which multiple copies of the 
record will be made. 

The lapped, cleaned, and dried 
discs come together with the lacquer 
in the coating room, an environment - 
controlled "white room"' filtered for 
Class -100 Air-the same standard of 
air cleanliness necessary for space 
components and surgical drugs. Air in 
this room must have less than 100 par- 
ticles of dust, all less than 0.3 micron 
in size, per cubic foot of air. People 
working near the coating machine 
wear dustfree lab coats and caps and 
at no time touch the disc's surface. 
They also do not allow two discs to 
touch; if one disc even leans against 
another, the surface will be ruined. 

The disc is coated on one side at a 

time and then carried by conveyor 
belt through several hundred feet of 
drying tunnels. Long, slow drying at 

correct temperature is necessary for 
even evaporation of gases and sol- 
vents used in blending materials 
which make up the lacquer. Rushed 
drying at high temperatures would 
boil off solvents too quickly, creating 
pin holes and blemishes on the sur- 
face. A quality finished lacquer has 
the smoothness of ground optics or 
100 angstroms (0.4 millionth of an 

"Ralph Cushino is Director of Engineering, Capi- 
tol Records, Inc., Hollywood, Calif. 90028. 

Quality control inspectors check 
lacquer surface for blemishes. 

The finished stamper is put 
into the record pressing machine. 
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MAKING 
RECORDS 

Ralph Cushino* 

o r ire-vo 

The lacquer travels through the 
monitored drying tunnels. 

Completed records are then put 
into sleeves and jackets for shipping. 
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inch) in order to provide optimum 
low -noise properties. 

After drying, the lacquer disc is 
.-_11_J _..__ ._ L - 

final plate from which the records will 
be made. Since the final mold must be 
a negative impression (the lacquer 
master was a positive impression, the 
silver a negative, and the nickel moth- 
er was positive), the nickel mother is 

sent back to electroplating for a final 
nickel mold called a "stamper." Later 
this stamper will be inserted in a 

pressing machine and used to stamp 
out records. 

Several stampers are usually made 
from each mother since stampers 
wear down during the manufacture of 
records. For extremely long runs, such 
as for a record made by one of the 
Beatles, as many as 1000 or more 
stampers may be used. 

As each of the three molds (silver, 
nickel, and stamper) is made, a spe- 
cialist carefully peels the new material 
from its mold and checks to see that 
the new mold is flawless. The worker 
then places the material in a metal 
trimmer to cut away any excess mate- 
rial. In the next step, the mold is 

placed on a revolving turntable and 
carefully cleaned to remove any stray 
particles which might have lodged on 
the surface or in the mold's grooves. 
Alcohol is used to clean silver mas- 
ters; jewelers rouge is used for nickel 
molds. 

Testing of the "Mother" 
Because the mother is so critical, 

this mold is sent to the testing area 
when finished to be critically checked 
for sound quality. This is the first time 
it can be played! Using specially de- 
signed electronic playback equip- 
ment, the quality control inspector lis- 
tens to the audio signal. If any pops or 
groove damage are evident, the in- 
spector either rejects the mother out- 
right or, if the problem is minor, in- 
spects the mother under a special mi - 

room specially designed for the prop- 
er acoustics, where engineers record 
the musicians, producing a master 
._.... ^...«:.... L... ...."i.e .-.,mi,:nnrinn 

croscope and then carefully makes 
the repair with a small needle -like in- 
strument. 

Correct testing of the mother is ab- 
solutely critical to getting quality fin- 
ished records. Clicks and pops must 
be picked up here or they will be 
transmitted through the remaining 
molds into the pressing process. 

After the final production mold, a 

stamper, is trimmed and cleaned, it is 

taken to the centering machine where 
a worker determines the exact center 
of the mold using a microscope with a 

graduated screen. A hole is then 
punched out which assures accurate 
location of the final spindle hole. At 
this point in manufacture, the stamper 
is also back sanded, die punched and 
formed to fit the mold configuration. 
Great care is taken that nothing hap- 
pens to the stamper during all these 
processes. If the stamper is rubbed up 
against metal, for instance, it might 
get a tiny surface scratch, which 
would result in a clicking sound in the 
final record. 

Each record has two stampers, one 
for each side. These final molds are 
placed in the pressing machine, per- 
mitting stamping of the final product 
on both sides at once. 

Pressing 
The record you buy in a music store 

is made of a vinyl compound which is 

mixed and pumped to the pressing 
machine area. Here it is released 
down through overhead pipes into 
the pressing machine where it is con- 
verted into small lumps known as 

"biscuits." Labels are attached, and 
the two stampers clamp together to 
press out a completed record. 

Like all the other phases of record 
manufacture, this process must be 
carefully monitored. Vinyl must corn - 

Once the reference lacquer is fin- 
ished, it is sent back to the recording 
studio where the artists, producers, 
anrd cnunrf PneinPers listen to it. If 

The silver mother is carefully 
stripped from the master lacquer. 

pletely fill the stamper's grooves, for 
instance, or sound quality will be af- 
fected. Also, stampers must be regu- 
larly inspected for wear, since a 

stamper that is used too long will pro- 
duce records with noise. 

Once records are pressed, they 
must be uniformly cooled. If cooling 
is not done properly, warping can re- 
sult. Usually, completed records are 
placed on a spindle under weight. 

Each fully automatic pressing ma- 
chine at Capitol Records is able to 
produce about 1,800 12 -in. records 
per day. A large pressing facility may 
have as many as 50 machines per- 
mitting production of up to 90,000 al- 
bums in a single day. Thus, record 
manufacturers can keep up with the 
consumer demand, which, last year, 
amounted to 276 million albums and 
204 million singles. 

The completed records now have 
only a few steps of their journey left. 
Once again, they are visually checked 
and inspectors listen to samples from 
each run. Any discs with chemical 
stain, scratches, dents or damaged 
grooves are discarded. Plant workers 
then carefully place all records pass- 
ing final inspection into protective 
sleeves, and, in the collating area, in- 
sert them into album jackets along 
with other materials such as librettos 
and photos of the recording star. The 
albums are then packaged and pre- 
pared for shipment to record stores all 
over the world where you may buy 
the record and enjoy the sounds 
recorded in that studio many months 
ago.. 

From recording microphone to a 

grooved vinyl disc, making a record is 

a complex and exacting process, but it 
is one that lets you enjoy your favorite 
sounds over and over again in your 
own home. 
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First 
Discover The Eerie Component! 

... ;,..C1¢ ; ;"3': 

What is your First component? Is it your receiver? Your turntable? 
Your speakers? Or is it your phono cartridge? 

We have become convinced that it really is your phono 
cartridge, even though we have been modestky advertising 
it for the past few years as your Fourth. 

Let's face it, the cartridge is that important first point 
where the music begins, and if the stylus cannot follow its 
path accurately, no amount of expensive equipment .. . 

speakers, turntable or receiver ... can make up the distor- 
tion it can produce. That is why you need a cartridge you 
can depend on. One that's the best your money can buy. 
Specifically, a Pickering: 
Because a Pickering cartridge has the superior ability to 
"move in the groove", from side to side and up and down, 
without shattering the sound of your music on your records. 
Because a Pickering cartridge possesses low frequency 
tracking ability and high frequency tracing ability (which 

Pickering calls 110C li '").lt picks up the highest highs 
and the lowest lows of musical tones to reveal the distinctive 
quality of each instrument. 

Because Pickering offers a broad range of cartridges to 
meet any application whether you have an automatic record 
changer, or a high quality manual turntable, a stereo, or a 
4 -channel sound system. Your Hi-Fi dealer will be able to 
recommend a Pickering cartridge that is just right for your 
system. 

Your stereo cartridge is the First part of your music 
system. It is too important to overlook, and so is a Pickering. 
For further information, see reader service card 
or write to Pickering & Co., Inc. 
Dept.A, 101 Sunnyside Blvd., 
Plainview, N.Y. 11803 

PICKERING 
"for those who can [hear the difference" 

Check No. 27 on Reader Service Card 
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Build a 
Rumble -Filter/ 

Bass -Boost 
Circuit 

Dick Crawford 

Example #2: Rumble Filter 
1-From Fig. 4 (boost vs. R2/R1) determine 

ratio of R2/R1 for desired boost. In this case, 
no boost is desired and R2/R1=0. 

2-From Fig. 5 or Fig. 6 determine either the 
peak frequency or the -3 dB frequency. 

In this case there is no peaking, 
so the -3 dB frequency is 43 Hz. 

3-Determine the scaling factor by dividing 
the frequency determined in Step 2 (above) 

by the desired frequency. Let's assume 
the desired -3 dB cutoff frequency is 20 Hz. 

Scaling Factor = 46 Hz - 20 Hz = 2.3 

4-From the scaling factor, determine the 
correct value of Cl and C2. C1=C2=0.047 

x scaling factor = 0.047 x 2.3 = 0.11 µF 
(Use either 0.10 µF or 0.12 µF). 

HERE IS AN active equalization circuit that can be 
used either as a rumble filter or as a combination 
bass -boost and rumble filter (Fig. 1). Active equal- 

ization is one means of boosting the bass response of a loud- 
speaker. To get best results you should know the character- 
istics of both the loudspeaker and enclosure (See Bibliogra- 
phy). However, you can experiment with this circuit to im- 
prove the bass response of your speaker system. A word of 
caution, though; large amounts of bass boost can damage a 

loudspeaker if played at excessive volume levels. So take it 

easy with the volume control until you have everything set 

up correctly. 
Of course, the ubiquitous tone controls can be a form of ac- 

tive equalization circuit and are usually used to achieve the 
desired sound. However, they often fail because their action 
is so general. That is, in order to get an appreciable boost in 

the low bass regions, a moderate boost results all the way 
into the mid range. Room equalizers and graphic equalizers 
deal with this problem by dividing the audio spectrum up 
into smaller chunks wherein more specific equalization is 

possible. 
Another problem is that equalizing networks often boost 

the bass not only where desired, but also in the sub -audio 
region. This can lead to overloading the woofer with rumble 
and other low frequency garbage. 

This circuit, however, is a little different. Over most of its 

frequency range it has a gain of one, that is, the output level 
will be the same as the input level. Ths bass boost occurs 
over a relatively narrow frequency range (about an octave), 
and then a sharp cutoff of greater than 12 decibels per oc- 
tave occurs at sub -audio frequencies. This acts as the rumble 
filter. 

Earlier I said that this circuit can act as both a rumble filter 
and a bass boost circuit. How can that be? The answer is that 
the ratio of two resistors (R1 and R2 of Fig. 1) determines the 
frequency response characteristics. This is shown in Fig. 2. 
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When the ratio of R2 to R1 is two, the circuit acts as a rumble 
filter with no bass boost. In technical terms this frequency 
response is a second -order Butterworth high-pass filter. 

The interesting thing happens when the ratio of R2 to R1 
is made larger than two. Several of these conditions are 
plotted in Fig. 2. Notice that as the radio is increased, there is 
a low -frequency peaking of the response. The greater the 
ratio, the more the peaking. Also, the greater the ratio, the 
narrower the peaking. And, the greater the ratio, the faster 
the cutoff slope below the peak frequency. 

Circuit Limitations 
What about the limitations of the circuit? It is a relatively 

narrowband circuit, and while this is generally desired for 
active equalization in the bass region, it is not the type of 
circuit for use as a tone control. Furthermore, it is only really 
suitable for about 13 decibels of boost. Beyond that, the 
peaking of the boost gets so narrow that adjustment to the 
speaker's characteristics gets very difficult. Also, there are 
practical problems in the circuit itself beyond this amount of 
boost. If you need more boost and want to use this circuit, I 

suggest that you use two in series. The circuit is designed for 
use at about the one volt level, that is, the level at which 
most high-level inputs (tape recorders, tuners, etc.) operate. 
At the one volt level, the signal-to-noise ratio is greater than 
80 decibels. The distortion, for both second and third har- 
monic distortion components, is shown in Fig. 3 for various 
output signal levels. This was with 12 decibels boost at 50 Hz 
and should represent the worst case as far as circuit design 
goes. But there is a variation in performance of monolithic 
operational amplifiers, such as the 741 or 301A, as regards to 
distortion performance. This is hinted at in the rather wild 
variation of third harmonic distortion in the sample tested. 
However, my experience has shown that the total harmonic 
distortion from this circuit, regardless of the integrated cir- 
cuit used, should not exceed 0.1%. 

Design Adoption 
Supposing that you wanted to build the circuit of Fig. 1, 

how would you start? Well, for one thing, the frequency re- 
sponse information could be plotted in more useful forms, 
and so it is in Figs. 4, 5, and 6. 

Figure 4 shows the amount of boost at the peak in deci- 
bels as a function of the ratio of R2 to Rl. Figure 5 shows 
the frequency at which this peak occurs, again as a ratio of 
R2 to Rl. Figure 6 shows the lower 3 dB point, that is, the fre- 
quency at which the frequency response is down 3 decibels 
from the response at 1 kHz, and this is also plotted as a func- 
tion of the ratio of R2 to Rl. 

Let's take a hypothetical case and see how the information 
in these graphs can be used to design the desired circuit. 
Suppose that a boost of 6 decibels is desired at 40 Hz. From 
Fig. 3 we see that a ratio of 14 is needed to give the desired 6 
decibel boost. From Fig. 4 we see that, with the values of the 
components as given in Fig. 1, for a ratio of 14 the peak re- 
sponse is 135 Hz. But our goal for this peak is 40 Hz, so we 
have to "scale" the values of the components. 

When an electrical engineer speaks of scaling, he is usual- 
ly not referring to a finny fish or some craggy cliff. What he 
means is changing the values of a set of components so as to 
accommodate a new set of conditions. In the case at hand, 
we want to scale the circuit to the new frequency of 40 Hz 
while maintaining the ratio of R2 to R1 at 14. We can do this 
by changing either the resistors, the capacitors, or both. I 

recommend changing the value of the capacitors. If we wish 
to lower the frequency at which the peak response occurs, 
we have to increase the value of both of the capacitors in 

CI C2 

e OUT 
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IC1 = 741 OR 301A INTEGRATED CIRCUIT: 

RADIO SHACK CATALOG#276-007, OR MOTOROLA MC1741C, 
OR RCA CA 3741 CT, OR NATIONAL LM 301 AN 

Fig. 1-The boost and filter circuit. 
+20 

*10 

v 0 
z 
W 
In -IO 

e 
Lcki -20 

-30' 

-40 
I0 

R2/R12 

R2/RI.10 

R2/RI 80 
R R1.100 

10 

01 

001 

14 

12 

Io 

4 

2 

o 

100 

FREQUENCY IN Hz 

Fig. 2-Frequency response. 
1111M11111111.1. 

1111111311111111111111-8M 
IIIIM11111111111111111 
ffl111111111111111111111 

MI11111111111111111111111i111 

1111111111111111. 

11111111111111111111MMIt 

Mill11111i111fif11 
1MBRI1II MRnoun 

/21111111111111111111111 

H111111 
3 d HARMONIC 

111118Ì11111111111I 
111113111.dINIMI.IONIMIZIO1111111111111111./111. nr,. 
111Mi111111111113111111111111111111111!11111111111111 
a1111111111111111111111111MlAIIrINIBISIIM 
111.1.111l1111/111MILIMIZEI1>tMU1 -,,,3 2 nd HARMONIC ,,, 
i.111111 11111111 

II 11111 111111111 
OI IO 

OUTPUT LEVEL IN VOLTS 

Fig. 3-Harmonic distortion vs. signal level. 
Fig. 4-Boost vs. R2/R1. 

IK 

10 

a 

/ 
// 

/ / / / 

/ 
10 

RATIO OF R2/R2 
00 

AUDIO JUNE, 1976 45 

AmericanRadioHistory.Com



100 

i 

á 
i0 

1 0 10 

RATIO OF R2/RI -- 

1000 

/ 
x 

_- 
loo 

Fig. 5-Peak frequency vs. R2/R1. 

4 

Y 

10 - 

SI 

TI 

lO 

RATIO OF R2/RI 
loo 

Fig. 6-The -3 dB frequency vs. R2/R1. 

Fig. 7-Power supply. 
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Fig. 1. If we double the value of the capacitors, the frequen- 
cy of the peak boost will halve. In the case at hand, we wish 
to lower the peak frequency from 135 to 40 Hz, a scaling fac- 
tor of 3.38. This means that the capacitors (C1 and C2 of Fig. 

1) must be increased to 3.38 times the value shown in Fig. 1, 

or 0.159µF. This is not a common value, so we will bend a lit- 
tle and choose the closest standard value of 0.15 µF. 

Another example is shown in the accompanying box. In 
this case the desired response is that of a rumble filter, that 
is, no boost-just a fast cutoff. Notice the steps in the design 
cycle. If you are interested in designing your own circuit, 
suggest that you try repeating the example of Fig. 7 so that 
you are sure you understand the procedure. 

Notes on Parts 
The components are non -critical, and 10% tolerance on 

capacitors and resistors is adequate. The integrated circuit 
can be either the 741 or 301A. None of the voltages exceeds 
15 volts, so power dissipation or voltage ratings becomes 
non -critical. Vector board, punched at 0.1 inch intervals, is 

very convenient for assembly. Any electronic supply house, 
such as your local Lafayette or Radio Shack stores, should be 
able to supply these parts. 

Power supplies? Well, if you are just experimenting and 
don't want to invest very heavily until you have decided that 
this is what you really want, your answer is simple. A pair of 
9 -Volt transistor radio batteries, such as those found in every 
drug and grocery store, is your answer. The circuit of Fig. 1 

will work very well when using a 9 -Volt battery for B plus 
and another 9 -Volt battery for B minus. While some 50 

hours or so of operation can be expected per set of batter- 
ies, be sure to include an on -off switch for the batteries so 

that their life will be extended. 
For those who want a more permanent power supply, that 

shown in Fig. 7 should suffice. There is nothing magical 
about this circuit, and any supply giving plus and minus 15 

Volts with low ripple will be adequate. The power drain is 

only a few milliamperes. 
Two of the equalizer circuits are needed for stereo; they 

go between the preamplifier output and the power ampli- 
fier. Some integrated amplifiers and some preamplifiers 
have a set of connectors for active equalizers, and, if you are 

so blessed, that is where this type of equalizer goes. 
I find that most everybody (except the neighbors!) likes 

lots of bass with their hi-fi. Active equalization is one way to 
get more bass, but, again, be careful in your experiments. In 
the long run, though, you are the final authority. If you want 
more bass, give this circuit a try. 

Bibliography 
1-Audio, November, 1973, contains two articles on loud- 
speaker equalization. 
2-Audio, August, 1975, pg. 30, "A.N. Theile-The Sage of 
Vented Speakers." 

B- 3-R.H. Small, "Closed Box Loudspeaker Systems," Journal 
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1973. 
4-R.H. Small, "Vented Box Loudspeaker Systems," Journal 
of The Audio Engineering Society; June, July/August, Sep- 
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5-R.H. Small, "Passive -Radiator Loudspeaker Systems," 
Journal of The Audio Engineering Society, October and No- 
vember, 1974. 
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ONCE AGAIN THE EPI 100 
HAS RECEIVED TOP RATINGS FROM 
THIS PRESTIGIOUS PUBLICATION. 

In its February issue, 
the leading independent 
consumer testing magazine 
rated the EPI 100 the best 
speaker for the price among 
medium-priced speakers. 

That's the good news. 
The bad news is, because 

of its policy of strictly enforc- 
ing the copyright laws, we 

can't name the magazine or quote it directly. 
But we can tell you this: This is the third time 

running the EPI 100 has been so rated by the 
publication. And no wonder. 

The EPI 100 offers EPI's celebrated Linear 
Sound: a pure, uncolored, natural sound from top 
to bottom. With no artificial boosting of the bass to 
impress the innocent. And all the nuances at the 
treble end that, on most speakers, just fade away. 

The Model 100 doesn't just deliver the Linear 
Sound of EPI straight ahead, either. In fact, up to 
15,000 Hz, the speaker's off -axis dispersion is down 
an average of only 3 db. 

With its excellent dispersion and EPI's Linear 
Sound, we'd say the EPI 100 is clearly the finest 
speaker you can get for the money. 

But don't take our word for it. 

Take 's. 

The Model loo is available in a hand -rubbed walnut veneer or a vinyl finish (Model 100v). 

THE LINEAR SOUND OF EPI 
EPI is a product line of Epicure Products Inc., Newburyport, Mass. 01950 

Check No. 15 on Reader Service Card 
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Study this page,because we don't 
want the price to suck you in. 

It would be a shame. 
People responding to something because 

it costs $900*. Not because it's worth $900. 
People captivated by price, not 

performance. 
We at Sony don't want anyone spending 

good money fora great turntable fora bad 
reason like an impressive price tag. 

Especially because there's so much tech- 
nology in the PS -8750 for you to fall 
back on. After you spring for the $900. 

So before you spend a lot of 
money on us, spend at least a little 
time with us. 

Total speed accuracy is our speed. 
Speed accuracy can be a 

problem for turntables because the 
stylus continually puts pressure on 
the record (and, inturn, on our 
engineers.) 

In fact, as little as one gram of 
stylus pressure can cause a slow- 
down in record speed. A slow -down 
that is particularly noticeable in 
loud passages. 

Up till now, most good turn- 
tables achieved accuracy with a 

direct drive motor and a servo -system 
to control speed variations. 

It was fine for most people. And 
it still is. 

But for those with more ele- 
gantly attuned hearing, it's just not 
good enough. 

That's because the servo -system 
will not serve when it comes to 
small, low -frequency speed varia- 
tions. It is not sensitive enough, and 
the result is there to be heard - if 
you have the discernment to hear it. 

To get around this, Sony took 
the conventional servo -system and 
revolutionized it by adding a quartz 
reference and a phase lock 
circuitry. 

That mouthful is really easy to 
digest. The stable quartz generator 
emits a constant frequency. Any 
variations in speed monitored by the 
magnetic head are converted to 
changes in the phase of the signal. 
This is then compared against the 
quartz generator's phase signal. 

If they do not match, our Xta I -Lock corrects 
the speed variation instantly. 

A conventional servo -system has to wait 
for the error to appear as a change in fre- 
quency, and then it takes time to correct it. 

Sony can make the corrections 10 times 
faster. And within one cycle. All because 
Sony uses the phase difference as a source 
of information on speed -error, rather than 
using the angular velocity. 

Chart A dramatically illustrates the 
dramatic difference. 

'Cartridge sold separately. 

Why our tone -arm costs an arm and a leg. 
After conquering the drive system, Sony 

sped along to the tone -arm. The problem: 
constructing a light, strong tone -arm that has 
a low resonance quality. 

A high resonance quality means the 
tone -arm vibrates- performing a duet with 
whatever record is playing. 

Sony wrestled with the arm problem and 
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came up with a different material: a carbon 
fiber of enormous strength and equally 
enormous lightness. Moreover, it has a much 
smaller resonance peak than the aluminum 
alloy commonly used. (See Chart B, where the 
difference is demonstrated.) 

The carbon fiber worked so well that it 
was even incorporated into the head shell of 
the PS -8750. But Sony didn't stop at the tone - 
arm's construction. Next came the actual 
operation of it. 

Most turntables have one motor, oper- 
Check No. 36 on Reader Service Card 

ating both the drive system and the return 
mechanism. Meaning that the turntable is 
linked to the tone -arm. And very often, this 
linkage produces a drag on the arm. 

The PS -8750, however, proves that two 
motors are better than one. The motor that 
runs the tone -arm is totally isolated from the 
other motor that runs the turntable. 

This eliminates the drag,particularly the 
drag at the very end of the record. 
This drag is really a drag, because the 
return mechanism is preparing to 
activate itself, and the friction is 
therefore increased. 

Sony further innovates by 
designing pick-up and return cues 
that are optically activated. Like the 
doors in a supermarket, if you will. 

With the PS -8750, you get the 
best of the direct drive manual and 
the best of the semi -automatic. With 
none of the worst of either. 

Does your turntable give you bad 
vibrations? 

The same sound waves that 
travel from your speakers to your 
ears also travel to your turntable. 

This transference excites the 
equipment. Becoming acoustic 
feedback, or IM distortion. And the 
louder you play your record, the 
more of it you get. There's cabinet 
resonance.Caused by sound waves. 

And there's something called 
record resonance. Caused by the 
friction of the stylus in the groove 
of a warped record. 

Sony, however, deals resonance 
a resounding blow. 

We have built the PS -8750's 
turntable base of an inorganic 
material that is acoustically dead. 

We have also undercoated the 
platter with an absorbing material 
that prevents it from transferring 
any bad vibrations to the good 
vibrations on the record. 

And we cut down on record 
resonance by pumping a silicone 
damping material into the record 
mat itself. By having contact with 
the entire record surface, it offers 
more suppòrt. 

Not for people who want the latest. 
But the greatest. 

The PS -8750 represents a tonnage of 
innovation and a couple of real breakthroughs. 

It is not for those who want to spend 
$900 so they can say they spent it. 

It is for those who want to spend $900 so 
they can hear they spent it. 

SONY 
®1976 Sony Corp. of America. Sony. 9 W 57 St.. N.Y 10019. SONY is a trademark of Sony Corp. 
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Equipment Profiles 

Akai Model AA -1050 AM/FM Stereo Receiver 

MANUFACTURER'S SPECIFICATIONS 
FM Tuner Section 
IHF Sensitivity: 1.8µV. S/N Ratio: Bet- 
ter than 75 dB, mono. Selectivity: Bet- 
ter than 100 dB. Capture Ratio: 1.0 dB. 
THD: Mono, less than 0.15%; stereo, 
less than 0.3°%o. Image Rejection: 95 
dB. I.F. Rejection: 100 dB. Spurious 
Rejection: 90 dB. Stereo Separation: 1 

kHz, better than 40 dB. Muting Thre- 
shold: Variable, from 3µV to 300 µV. 

AM Tuner Section 
IHF Sensitivity: 180 µV/M (internal antenna); 8µV (external 
antenna). Selectivity: 30 dB. Image Rejection: 55 dB. I.F. Re- 
jection: 45 dB. S/N Ratio: Better than 50 dB. THD: Less than 
0.6V0. 
Amplifier/Preamplifier Section 
Power Output: 50 watts per channel min. rms, at 8 ohms, 
from 20 Hz to 20 kHz. Rated THD: 0.15'ío. S/N Ratio, IHF: 
Phono, 80 dB; AUX, 90 dB. Input Sensitivity: Phono 1 & 2, 3 

't 

'") 

mV; AUX, Tape, 150 mV. Phono Equalization: RIAA ±1.0 dB. 
Tone Control Range: Bass, ±10 dB at 100 Hz; treble, 1-10 dB 
at 10 kHz. Filters: High cut, -10 dB at 10 kHz; low cut, -8 
dB at 50 Hz. 
General Specifications 
Dimensions: 18.9 in. W x 6.1.in. H x 15.4 in. D. Weight: 28.6 
lbs. Suggested Retail Price: $450.00. 

Akai Electric Company, Ltd. of Japan, whose products are 
sold by Akai America Ltd. in the U.S., is perhaps best known 
in this country for its fine line of stereo tape decks, both 
open reel and cassette. The fact is that the company also 
produces an extensive line of purely electronic products, in- 
cluding both stereophonic and quadraphonic receivers. In- 
terestingly, at a recent industry trade show, Akai was one of 
the few companies (if not the only one) to introduce two 
new four -channel receivers at a time when other companies 
were backing away from this format. 

The Model AA -1050, tested for this report, is the com- 
pany's top stereo receiver. Its styling follows the new format 
adopted by so many better known brands, in that the old, 
traditional blackout dial treatment has been replaced by a 

bright gold dial area, of narrow but extra long dimensions, 
which blends nicely with a brushed aluminum front panel. Nu- 
merals, screened in a contrasting dark color, are highly vis- 
ible even when the unit is not powered and the only other 
items within the dial area are the familiar stereo indicator 
light and an AFC light just below it. FM calibration is linear, 
with markings evenly spaced at every half of a Megahertz. A 
good sized tuning knob, coupled to an effective flywheel is 

located to the right of the dial area. Separate cutouts in the 
panel below the left section of the dial disclose signal - 
strength and center -of -channel tuning meters which are 
also well illuminated when power is applied. Adjacent to the 
meters are the low and high cut filter pushbuttons and an 
audio muting button which reduces overall listening level 
by a fixed 20 dB when depressed. Next come four tiny in- 
dicator lights which denote program source selected, the 
FM muting switch and an associated small rotary control 
which varies muting threshold. Along the lower edge of the 
panel are a Power on/off switch, headphone jack, speaker 

selector switch (with every possible combination of two out 
of three or one out of three pairs of speakers which may be 
connected to the receiver, plus an "off" position for head- 
phone -only listening), Bass, Treble, Balance and Volume 
rotary controls, a Loudness switch, Mono/Stereo Mode 
switch, a Tape Monitor switch (with positions for dubbing as 

well as monitoring of either of two tape decks which may be 
connected to the unit) and a program selector switch. The 
selector switch includes positions for mono as well as auto- 
matic FM listening, and in the latter position the stereo mul- 
tiplex circuits automatically are switched in which a stereo 
FM transmission is received. 

The rear panel of the Model AA -1050, pictured in Fig. 1, 

has separate terminals for 300 -ohm FM and external AM an- 
tennas, as well as a coaxial connector and clamp for 75 -ohm 
transmission lines. Dual phono input pairs, AUX inputs, and 
the two sets of Tape out and in jacks are neatly clustered to- 
gether below the pivotable AM ferrite bar antenna, while 
the three sets of speaker connection terminals (of the 
spring -loaded type which require insertion of the stripped 
wire ends of speaker cables) are located at the opposite end 
of the rear panel, each set color coded for proper phasing of 
speaker wires. One switched and two unswitched a.c. con- 
venience outlets are also located on the rear panel for con- 
nection of other components. A DIN multiple -pin con- 
nector parallels the Tape -1 input/output jacks for those tape 
decks that are equipped with that type of plug. 

Akai does not supply a schematic diagram with the Model 
AA -1050, so it was not possible for us to study the circuitry in 
detail. We did, however, remove the vinyl -clad wood cabi- 
net supplied with the unit and examined internal construc- 
tion and layout (see Fig. 2). A separate, sealed front-end, 
employing a four -section FM tuning capacitor and a three - 
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gang AM tuning capacitor, is used, and it is mounted 
directly above the tuner board, well towards the rear of the 
chassis and close to the antenna input terminals. Both the 
tape and selector switches are coupled via long shafts from 
their desirable rear -of -chassis locations to eliminate need- 
lessly long shielded wire harnesses. Power supply parts, in- 
cluding a good-sized power transformer, are centrally lo- 
cated and well ventilated, as are the power amplifier p.c. 
module and vertically mounted output transistors and heat 
sink assembly at the opposite end of the chassis from the 
tuner board. Smaller, secondary p.c. modules up front take 
care of low-level tone control and voltage amplification cir- 
cuits, and there is a minimum of inter -module wiring, all 
neatly dressed and properly tied down to prevent variations 
in performance from unit to unit. Rather surprisingly, the 
heat sink assembly is not black colored (as are so many oth- 
ers, for better heat transference), but this does not seem to 
bother the receiver thermally, as evidenced by our later heat 
run and power output tests. A protective metal screen cov- 
ers the power output area, providing additional heat con- 
duction and preventing the possibility of minor electrical 
shock in the event that inquisitive enthusiasts insist upon re- 
moving the main wood cover, as we did. 

FM Performance Measurements 
It is always a pleasure to come across an FM tuner or the 

FM tuner section of a receiver that meets its usable sensi- 
tivity spec. As readers of our previous test reports know, this 
spec is not all that significant, but so many manufacturers 
publish one number and are content to "pass" production 
sets which fall somewhat short of meeting that number. In 
the case of our sample, IHF usable sensitivity measured ex- 
actly 1.8 µV (10.5 dBf) as claimed. More importantly, 50 dB of 
quieting in mono was reached with a quite low signal input 
of only 2.5 µV (13.35 dBf) in mono. Usable stereo sensitivity 
was 3.2 µV (15.5 dBf) and switching to stereo occurs at a very 
low 2.0 µV (11.4 dBf) with 32 µV of signal (35.5 dBf) re- 
quired for 50 dB of quieting in the stereo mode. Signal-to- 
noise ratio in mono reached 73 dB for strong (65 dBf) signals 
and 67 dB in stereo. Only the distortion figures were at all 
disappointing for, even though 0.41% (mono) and 0.25% 
(stereo) are acceptably low numbers, both are short of the 
figures claimed by Akai (0.15% in mono, 0.3% in stereo). We 
suspect that the set was slightly out of alignment (particular- 
ly the FM detector section) since the center -of -channel me- 
ter needle always ended up slightly off -center when min- 
imum distortion was achieved. That's okay for lab tests, but a 

consumer guided by the meter would not normally tune for 
lowest distortion because of this slight misalignment. We 
also noted that distortion in stereo was lower than in mono, 
a situation which usually connotes the addition of two larger 
values of distortion which tend to partially cancel each oth- 
er. The built-in AFC circuitry of the Akai AA -1050 is such 
that it operates when tuning is close to optimum (at which 
time the "AFC" light on the front panel lights up), but we 
found that with the AFC light on, it is possible to detune the 
set sufficiently to cause significant increases in THD read- 
ings. 

Results of our quieting and distortion measurements ver- 
sus signal input are plotted in Fig. 3, while distortion versus 
audio frequency and stereo separation for the FM section 
are shown in the graph of Fig. 4. While THD in mono and 
stereo were a bit on the high side, they did remain fairly 
constant at all tested frequencies up to 6 kHz, indicating a 

lack of "beats" in the stereo mode at higher audio fre- 
quencies. Separation was outstanding, reading nearly 50 dB 
at 1 kHz and an unusually high 40 dB from 50 Hz to nearly 
10,000 Hz. Other specifications measured include a capture 

Fig. 1-Rear panel. 

Fig. 2-Interior view. 
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You're 
looking 
atour 
attitude 
about 
cassette 
decks. 
The 
HK2000. 

harman/ kardon 

We make only one cassette deck. We certainly 
are capable of making more. Perhaps some 
day we will. But it's unlikely unless there are 

compelling mechanical or sonic reasons for 
doing so. 

We have an attitude about high fidelity in- 

struments: to give the finest expression to 

every function of music reproduction. And 
wherever we feel we have something to con- 
tribute, to do so without compromise. The 

HK2000 (with Dolby*, of course), represents 
our attitude about cassette decks. 

Its predecessor (the HK1000), was evalu- 
ated by High Fidelity Magazine as, "the best 
so far." When our engineering explorations 
suggested that improvements were feasible, 
we replaced it. With the HK2000. 

We consider that the cassette deck has a 

definite and honorable utility as a means of 

conveniently capturing, retaining and repro- 
ducing material from phonograph records, 
tapes or radio broadcasts. 

With one major caveat. It must perform on 

a level equivalent to the source. 
The HK2000's specifications offer measur- 

able evidence of its quality. For example: wow 
and flutter levels of 0.07%. 

But performance specifications are only 
one influence on sound quality. Just as in 

all Harman Kardon amplifiers and receivers, 
the wide -band design characteristic of the 
HK2000 produces sound quality that tran- 
scends its impressive specifications. 

It utilizes narrow gap, hard -faced, permalloy 
metal heads (the only heads used in profes- 
sional studio tape machines) for extended 
frequency response and low distortion. Low 
frequency response is so linear that the 
HK2000 required the incorporation of a sub- 
sonic filter control that can be used to remove 
signals issued by warped discs. 

These few factors, not individually decisive 
in themselves, indicate the attitude with which 
we conceived, designed and built the HK2000 

the only cassette deck we make. 
There is, of course, a good deal more to 

say. Please write directly to us. We'll respond 
with information in full detail: Harman Kardon, 
55 Ames Court, Plainview, New York 11803. 

'Dolby is a registered trademark of Dolby Laboratories. Inc 
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Fig. 5-Spectrum analysis of 1 kHz output signal at clipping 
level shows presence of 3rd and some higher order harmon- 
ics. 
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Fig. 6-Harmonic and intermodulation distortion character- 
istics. 
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Fig. 7-Distortion versus frequency. 

Fig. 8-Tone control and filter range. 

ratio reading of 1.2 dB, alternate channel selectivity of 88 dB, 
image and i.f. rejections of just over 95 dB and spurious re- 
sponse rejection of 90 dB, exactly as claimed. 

All in all, a very fine set of measurements for an FM tuner 
section in a receiver in this price category. 

Amplifier Section Measurements 
Although Akai's basic published statement of power out- 

put is quoted correctly, they also publish a "power band- 
width" which is listed as extending from 7 to 70,000 Hz. This, 
of course, is the "Old" IHF power bandwidth statement 
which is superceded by the FTC's definition of that term. In 
the FTC's version, power bandwidth means the extreme fre- 
quencies at which full power can be delivered at rated dis- 
tortion (in this case, 20 Hz to 20 kHz, as stated in the basic 
power disclosure), whereas the older definition meant the 
frequencies at which half -rated power can be delivered. 

Be all that as it may, the Akai AA -1050 did deliver its full 
rated 50 watts down to 20 Hz and all the way up to 33 kHz, 
with both channels driving 8 -ohm loads, at the listed 0.15% 
total harmonic distortion. At mid -frequencies, power out- 
put increased to 58.8 watts per channel for around 0.3% 
THD, the point at which clipping was observed. The har- 
monic content at the clipping point is displayed on our 
spectrum analyzer 'scope face reproduced in Fig. 5 and is 
seen to include primarily third -harmonic content, with less- 
er contributions of higher order harmonics down some 75 
dB below the fundamental signal (equivalent to about 
0.018% each). IM distortion (which reached 0.28% at 50 
watts output) and THD are plotted against power output in 
Fig. 6. THD versus frequency is shown in Fig. 7 and remains 
virtually constant over the entire audio range from 20 Hz to 
20 kHz. 

Preamplifier Section Measurements 
Input sensitivity in Phono 1 or Phono 2 of the Akai AA - 

1050 (both circuits are identical) measured 3.1 mV, while 
high-level AUX and tape required 142 mV input to drive the 
amplifier to rated output. Phono overload occurred at a very 
respectable 142 mV. Signal to hum and noise in phono re- 
ferred to measured input sensitivity was an excellent 73 dB. 
Translated to the 10 mV input which Akai and most others 
use as a reference, this would be 83.2 dB, much better than 
the 80 dB claimed. Considering the fact that our measure- 
ments were made with no weighting curve, the measured 
results become even more outstanding. 

Hum and noise referred to high level input sensitivity (but 
again with no weighting curve applied) was 82 dB, and resid- 
ual hum and noise (with volume control at minimum) mea- 
sured 90 dB below full output. Overall frequency response 
measured from AUX inputs to power amp outputs was with- 
in 1 dB from 13 Hz to 50 kHz, and response was down 3 dB at 
7 Hz and 62 kHz. RIAA equalization was within 0.6 dB of 
the prescribed playback curve from 30 Hz to 15,000 Hz 
with maximum deviation occuring in the 50 Hz region. 

Tone control range of bass and treble controls is shown in 
the 'scope photo of Fig. 8 and conforms closely to published 
specs. Also shown in this photo is the action of the low-cut 
and high -cut filters, superimposed upon the maximum tone 
control setting curves. While the low-cut filter achieves ap- 
proximately 15 dB of attenuation at 20 Hz with less dimin- 
ution of upper lows than does the bass control rotated fully 
counterclockwise, the high -cut filter follows the maximum 
treble cut response almost exactly and therefore offers little 
additional benefit as a noise -reducing device. 

Loudness control action is illustrated by the group of 
curves shown in Fig. 9 and, as can be observed, a moderate 

54 AUDIO JUNE, 1976 

AmericanRadioHistory.Com



INNER BEAUTY 
I3ri new engineering tor a bright new sound: 

KCNWOOD RECEIVERS FOR '76 

_-- ------ 
.. "rr.rr.r.l eJeeee9g, 

KENWOOD introduces ar all -new 
receiver Nine for '76-six high perform- 
ance new models, creates in the 
KENWOOD tradition of engineering 
excellenc:e. The beauty of 'original - 
performance' reproduction starts deep 
inside each new model. B g new power 
ratings enhance performance right 
down the line, but power alone is not 
the whole story. KENWOOD engineers 
have carefully concentrated on total 
perormance, with a host of technical 
refinements: Direct -coupled output 
stages wi-h pure complementary 
syrr meta' for better bass response and 
criso transient response. New distor- 
tion -cutting circuitry in the all-important 
preama for increased signal-to-noise 
ratio. Advanced new tuner design for 
greater sensitivity, better capture ratio, 
and full stereo separation throughout 
the frequency range. Plus KENWOOD's 
new unclittered internal layout that 
minimizes wiring to maintain optimum 
sigral-to-noise performance. Six new 
receivers -with an inner beauty all 
their own-are waiting for you at your 
newest KENWOOD Dealer. 
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Sansui. The 
turn the tables 

Sansui now offers a complete line of turntables 
for every'aste and pocketbook. Sansui is now one of 
the leaders in the manufacture of high quality 
turntables. Sansui has it all. From belt to direct 
drive, from stereo to 4 -channel capability, from 4 -pole 
synchronous to 20 -pole servo -controlled brushless 
motors. All in all Sansui, with these new turntables, lives 
up to its reputation as creative innovators in sound 
reproduction technology. And Sansui's new tonearm 
design and unique drive systems clearly represent a 
major advancement in high quality turntables. 

Here is the line-up: 
Sansui SR -2121 at under $130.00' Auto -return, 

two speed, bent drive by 4 -pole synchronous motor. 

1. Simulated walnut grain base 
2. Base o' simulated Andes rose 
3. Metalli: fin sh 

"The value shown is for informational 
purposes only. The actual resale 
price will be set by the individual 
Sansui dealer at his option. 

SANSUI ELECTRONICS CORP. 
Woodsice, New York 11377 
Gardena. California 90247 
SANSUI ELECTRIC CO., LTD., Tokyo, Japan 
SANSUI AUDIO EUROPE S.A., Antwerp, Belgium 
In Carioca: Electronic Distributors 

Statically balanced S-shaped tonearm, skating force 
canceller. Low capacitance cables. 

Sansui SR -3132 at under S170.00, Two speed, 
belt drive by 4 -pole outer -rotor synchronous motor. 
S-shaped tonearm, advanced suspension, lateral bal- 
ance, skating force canceller. Heavy aluminum alloy die- 
cast platter. Low capacitance cables. Wow and flutter 
less than 0.06%. Direct -reading stylus pressure scale. 

Sansui SR -5253 at under $280.00' Direct drive. 
20 -pole DC brushless servo -motor. S-shaped tonearm, 
special Sansui resonance absorber, knife-edge support 
system. Low capacitance cables. S/N: better than 64 dB. 
Pitch controls. Illuminated stroboscope. Heavy aluminum 
die-cast platter. 

Sansui SR -7172 at under $350.00' Direct drive. 
20 -pole DC brushless servo -motor. Wow and flutter less 

than 0.03%. Statically balanced S-shaped tone - 
arm, one point/knife-edge support. S/N: 

better than 66 dB. Pitch controls. Illu- 
minated stroboscope. Direct read-out 
stylus pressure dial. 

Sansui FR -30802 at under $200.00' 
Full automatic, two speed belt drive. 
S-shaped tonearm with Sansui's Dual - 
Magnet cartridge, Shibata stylus, skating 
force canceller. For any 4 -channel or 
2 -channel record. 

SR313 
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turntables that 
on all the others. 

FR3080 

Stop in soon --- 
at your necrest Srnsui 
franchised dealer to hear 
any of the ne Sansui turntables, 
designed so beautifully they 
make heads turn. .d! 

Che:k No. 33 on Rej der Service Card 
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amount of treble emphasis is included in this circuit along 
with the usual bass enhancement at lower listening levels. 

Using and Listening To The Akai AA -1050 

Controls on the receiver handle well, although we felt 
that the variable muting action should have allowed a lower 

Fig. 9-Response of audio section 
with loudness switch "on", 

at various settings of volume control. 

threshold, given the fact that it is variable and could be ad- 
justed to suit specific requirements. As it is, most sensitive 
threshold setting results in muting being overcome at a rela- 
tively high level of 20 µV (31.4 dBf), while in its extreme 
clockwise position, it takes nearly 600 µV (60.9 dBf) to over- 
come the muting. Dial calibration was excellent-within 0.1 

MHz at all points, and station pulling ability was consistent 
with the previously measured specifications. 

The excellent dynamic range capability of the phono sec- 
tion of the AA -1050 was clearly discernible during record lis- 
tening, both in terms of high signal handling capability and 
low levels of hum and noise (actually, hum turned out to be 
lower even than the low random noise generated by the 
preamp circuit, the converse of what usually occurs in pre - 
amp -equalizer sections). We found that the tape monitoring 
switch with its separate dubbing positions is a practical way 
in which to combine both monitoring and dubbing func- 
tions in a single, easy -to -use and easy -to -understand rotary 
control. 

While the amplifier section of the Akai AA -1050 may not 
be the most powerful of any stereo receiver on the market, 
it is a strong contender for that honor in its price class. Not 
too many years have passed since the time one would have 
had to go to a separate amplifier to get this much power. 
Distortion remains low at the frequency extremes and is fair- 
ly free of higher order harmonics. 

The Akai AA -1050 certainly appeals to the eye and to the 
ear and its price is fully justified by its performance. 

Leonard Feldman 

Check No. 70 on Reader Service Card 

BIC Model 960 Belt -Drive Programmed Turntable 

Manufacturer's Specifications 
Speeds: 331/3 and 45 rpm. Motor: Synchronous, 24 -pole, 
300 rpm. Drive: Precision ground elastomer belt. 
Platter: 12 -in. non-ferrous, machined die-casting. 
Wow and Flutter: Better than 0.05% w rms. 
Rumble: Better than -65 dB DIN. 
Tone Arm: Tubular aluminum. Length: 
Pivot to stylus, 216.2 mm (8.51 in.) 
Weight: 12 lbs. Dimensions: 151/4 -in. 
W x 12 11/16 -in. D (motor board); 
on base with dust cover, 17 1/16 in. 
W x 14 11/16 in. D x 7 in. H; with dust 
cover raised, 16 H. Price: $159.95; walnut base 
$16.95, dust cover, $9.95. 

It is only logical that a newly created product should pro- 
vide all the facilities of previous examples and possibly pro- 
vide some desirable additional facilities, and do so in a man- 
ner which would simplify construction. This is just what the 
new line of BIC turntables has done. 

Readily adjustable stylus force, equally adjustable anti - 
skating settings, cueing control, automatic operation-all 
these desirable features are present, as they are in most all 
good turntables. But in addition, the often troublesome 
idler drive is replaced with a belt drive which reduces the al- 
most direct connection between the motor and the platter, 
but the motor itself, usually an 1800 -rpm device, is here re- 
placed with a synchronous 300 -rpm unit, thus reducing the 
motor's contribution to rumble from 30 Hz to a low 5 -Hz 
signal, which is below audibility. 

In addition to the features which appear in most turn- 

tables, the 
BI.0 models incor- 
porate a program system 
which gives the owner seven possible manual and single - 
play automatic options. This feature involves a control knob 
with the seven operating positions and Off. In the automatic 
mode, the user simply sets the control lever to the number 
of records on the spindle, and the unit plays them, returns 
the arm to its rest, and shuts the motor off. If the manual 
mode is desired, the user places the control at Man, and the 
unit plays the one record, returns the tone arm to the rest, 
and shuts the motor off. If the user wants to play the same 
record four times, he sets the control to "4," and the record 
is played the four times, the arm returned, and the motor 
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Beauty in sound. By Fuji. 

Every Fuji cassette means beauty and purity in sound. No hiss, no dropouts. Widest frequency response and dynamic 
range. Total reliability. Fuji high-fidelity cassettes such as the FX will give you the best performance possible on your tape 
recorder. Already widely recognized by experts as the finest cassette in the world. Fuji. The cassette of the pro. 

FUJI FILM 
Pure-Ferrix i.<<ui n,,, , ,,,,. 

FUJI 

41» 

Fuji Photo Film rk, N.Y. 10001 
Check No. 44 on Reader Service Card 
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shut off. This can be done for any number of plays from one 
to six. 

During automatic operation the record which is playing 
can be rejected and the next one dropped onto the platter 
by depressing the "cycle" button-an operation which re- 
quires a force of less than 100 grams and a travel of only 1/16 
in.-so slight a motion and force as not to disturb the tone 
arm by the jarring common to most turntables. 

Fig. 2-Underside view off mechanism 
shows simplicity of unit. 

The 300 -rpm synchronous motor 
is seen at left. 

Fig. 3-Stylus-force and anti -skate knobs 
travel around the fixed ring of the gimbal, 

and employ the same scales, 
graduated in 1+ -gram intervals. 

Fig. 1-Top view of the 960 chassis 
with the platter removed. 

Along the control panel are also located the lever which 
changes speed by moving the belt from one level of the mo- 
tor pulley to another, and the stylus -lift lever, which raises 
the tone arm for cueing or to permit dropping the stylus to 
the record with greater precision than can be done easily by 
hand, thus avoiding possible record scratches. 

Not the least of the virtues of the BIK 960 turntable is 
the use of a 300 -rpm synchronous motor and the belt drive, 
which is commonly used on high -quality transcription turn- 
tables, but rarely on automatic models. In addition to elimi- 
nating the idler, the belt drive serves to provide an isolation 
between the motor and the platter so the rotating platter 
can more effectively act as a flywheel, yet permits reaching 
full speed at less than of a revolution. Furthermore, the 
multiplicity of poles-24-provides a smoother flow of pow- 
er than the usual four -pole design. While the platter reaches 
full speed in less than a revolution, it stops in about a quar- 
ter of a revolution, all of which aids in cueing. The motor is 
completely shielded to avoid any external magnetic field 
from affecting the cartridge. A manual spindle rotates with 
the turntable during manual play, eliminating wear on the 
center hole of the record and possible drag in cases of 
record -label extension over the hole as is sometimes en- 
countered. For automatic play, a fixed spindle supports the 
center of the records, while a platform at the upper left of 
the platter stabilizes the record stack. 

The counterweighted aluminum tone arm is mounted in a 
gimbal structure with vertical pivots consisting of needle 
bearings in a hardened ball race and the horizontal mount- 
ing consists of a brass shaft resting on a lateral ball race. Ver- 
tical friction is less than 5 mg, and horizontal friction is 6 -to - 
8 mg. The effective mass of the tonearm is 18 grams, and its 
fundamental resonance is from 8 to 9 Hz, again below the 
audible range. 

Stylus force is adjustable-after balancing the counter- 
weight with the stylus -force control set at "0"-over the 
range from 0 -to -4 grams in '/,-gram steps. The levers for ad- 
justing stylus force and anti -skating are located along the 
top of the gimbal ring, with the same indications serving for 
both adjustments, and the 1/4 -gram divisions are about 1/16 
in. apart. A separate lever on the main control panel is set 
for either elliptical or conical styli, and the calibrations on 
the anti -skate control are automatically compensated for 
the desired stylus. 

Cueing time-that period required for the stylus to drop 
from its raised position to the record surface-is adjustable 
by a small knob directly in front of the tone -arm mount over 
the range from 1 -to -3 seconds by varying the degree of 
damping. 

The cartridge shell is fitted with a locating hole which fits 
over a rod in the arm, and with an angle -adjusting screw 
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Four questions 
you must ask about any 
multiple -play turntable. 

1 
Does it perform as well as any single -play turntable? 

2Does 
it 

3 Does it 

There are some who believe that a single -play 
turntable is somehow inherently better than a 
multiple -play unit. All right-the Z2000B is a 
single -play turntable. Its capacity to function 
as a multiple -play unit offers convenience with 
no compromise of performance. The auto- 
matic mechanism which gently indexes the 
arm, lifts it at the end of play, returns it to 

have belt -drive and variable speed? 
Garrard engineers have attained remarkable 
results by combining the world famous 
Synchro-Lab motor and an inventive belt/idler 
drive combination. A 5 lb., die-cast, dynami- 
cally balanced platter is rotated via a flexible 
belt. Not only are the tiniest fluctuations of 
speed smoothed out, but an extraordinary 
-64dB rumble is only one example of the im - 

handle records gently? 
All responsible turntable manufacturers are 
concerned with protecting your records. With 
Garrard, it's an obsession. The Z2000B boasts 
an array of features designed solely to prolong 
the life of your records. In addition to the 
exclusive, articulated tonearm, it incorpo- 
rates an exceptionally accurate magnetic anti - 
skating device. Cueing is viscous damped in 

4 Does it eliminate tracking error? 
j ¡ The grooves of a record are cut by a stylus 

that travels in a straight line. Conventional 
playback tonearms move in an arc. The dif- 
ference between these two paths is called 
"tracking error.' Simply stated, tracking error 
launches a cycle of distortion and record wear. 
In good design, the error is averaged over the 
record so that distortion is minimal. But such 

the arm rest and shuts off the motor-is 
completely disengaged during record play. A 
2 -position control sets the proper vertical 
tracking angle for single or multiple play. The 
Z2000B can truly be called the automated, 
single -play turntable with multiple -play 
capability. 

pressive specifications achieved. A variable 
speed control corrects out -of -pitch recordings 
and an illuminated stroboscope provides 
optical confirmation. The Z20008 combines 
all of these elements to achieve the main goal 
of Garrard engineering: superior performance 
at reasonable cost. 

both directions. The ingenious built-in auto- 
matic record counter keeps track of how many 
LP sides the stylus has played. And unlike 
some of the highest priced changers that sup- 
port records only at the center hole, the 
Z2000B supports them at the hole and edge, 
and the release mechanism operates at both 
points. Protection for your records indeed! 

compromise was unacceptable in the Z2000B. 
What Garrard engineers did about it was sum- 
med up by High Fidelity Magazine which 
described the Zero Tracking Error Tonearm 
as "...the best arm yet offered as an integral 
part of an automatic player." The Z2000B is 
the only automatic turntable in the world with- 
out tracking error. 

The Garrard Z2000B. Yes.Yes. Yes. Yes. 

For your free copy of the New Garrard Guide. write to Garrard. Division of Plessey 
Consumer Products, Dept. C. 100 Commercial St.. Plainview. New York 11803 The Automatic Choice 

Check No. 16 on Reader Service Card 
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which permits setting the cartridge at the preferred 15 -deg. 
angle. This is done by a screw in the shell which has an ec- 
centric projection that fits into a hole in the tonearm head. 
The screw nay be turned with a small screwdriver to achieve 
the desired angle when the nut which secures the shell to 
the arm is loosened. In addition, to compensate between 
the angle offered by the cartridge when playing a single 
record or a stack of six records, a slide in the top of the shell 
is moved to the M or A positions (for manual or automatic), 
resulting in a slight shift in the cartridge position in the shell. 
The electrical connection between the shell and the arm is 
made by a 4 -pin plug on the arm which engages a socket in 
the cartridge shell. This ensures a noise -free connector 
which is not likely to develop the problems often resulting 
from the sliding contacts commonly used in cartridge shells. 
A generously sized, stainless -steel finger lift completes the 
shell's features. A rest provided on the main chassis serves to 
accommodate the arm during normal operation, and to 
hold the arm firmly when the tone arm lock is engaged for 
transporting or moving the turntable. Two wing nuts hold 
the entire chassis firmly to the base during any transporting 
of the unit, but in normal operation the wing nuts are loos- 
ened permitting the chassis to float on its four elastomeric 
mounts. 

Two molded projections are located at the rear of the 
base and when the smoked lucite dust cover is placed in po- 
sition, they serve as a hinge point for raising the cover, 
which will remain in the raised position with no screws, 
bolts, or other connecting devices. There are two optional 
bases available-one of oiled walnut, and another of mold- 
ed plastic with a matte finish. Both have the safety/hazard 
transparent bottom cover. 

The chassis is extremely compact extending only 1 5/8 in. 
below the mounting board, and 415/16 in. above with the 
multiple -play spindle in place, or a total of 6 9/16 in. above 
the surface on which the turntable rests. With the dust cover 
in place, the overall height is 6 7/8 in., or with the dust cover 
raised, 16 in. 

The paired audio output cable appears to be of the same 
size as a typical a.c. cord, but in reality it is a low capacitance 
cable, resulting from an extremely fine center conductor 
within the shield, with a capacitance of 20 pF/ft., thus being 
compatible with CD -4 cartridges. 

The 980 model is essentially identical with the 960, but is 
fitted with a solid-state electronic drive and speed control 
which furnishes the drive power to the motor in place of the 
usual a.c. line supply. Its frequency, generated by a Wien- 
bridge oscillator, can be varied ±3% from the usual 60 Hz, 
resulting in an adjustable speed over the same range. A con- 
trol knob located at the left front of the chassis controls this 
frequency, and the neon stroboscope light, illuminated by 
line frequency, shows when the speed is adjusted to the 
normal value. The stroboscope is viewed through an open- 
ing in the chassis by way of a built-in angled mirror. It's price 
is $199.95 with base and cover the same. 

Performance 
With its compactness, appearance, wide range of adjust - 

ability and its many other features, how does the 960 per- 
form? That is the crucial question. 

Simply stated, its performance provides the user with a 

simple, yet effective means for handling records-either 
singly or in a stack. The programming feature permits play- 
ing a stack through and then stopping the unit with a much 
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Fig. 4 --The support post provides the simplest means 
of steadying records on the spindle. 

simpler mechanism than is required for the more conven- 
tional types. And, of course, it is generally accepted that belt 
drives are freer of wow and flutter than most other 
types-with the exception of the expensive direct -drive 
units, and even with some of these we have encountered a 

form of flutter which shows up instantly if the platter is re- 
moved, thus eliminating the flywheel effect of the platter's 
mass. 

Wow and flutter were measured separately, with the 
former measuring 0.04%-this resulting from measurement 
of frequencies below 6 Hz-and flutter-frequencies be- 
tween 6 and 250 Hz-at 0.03%, and a total over the range 
from 0 -to -250 Hz measuring 0.05%. Range of speed control 
on Model 980 was measured by reproducing a 1000 -Hz 
record and feeding the output to a counter, with the range 
extending from 967 Hz to 1031 Hz, or just slightly over ±3%. 
Model 960, with no means of varying speed, reproduced the 
1000 -Hz tone at 1001 Hz. 

Rumble, which is probably the most important figure in 
any report on a turntable, measured 48 dB below the stan- 
dard level of 3.54 cm/sec at 1000 Hz. Converted to normally 
reported figures, this means a rumble figure of -66 dB, 
since rumble measured on a flat system is generally accept- 
ed as being 18 -to -20 dB lower than the acoustically per- 
ceived level. This is borne out by using the DIN test record 
No. 45544, "Rumpel-mess-schallplatte," and the specified 
measuring techniques, which produced a figure of -64 dB. 

Cycling time for 331/3 -rpm records was measured at 15 sec- 
onds, with the cueing adjusted for a 3 -second delay. Speed- 
ing up the cueing delay reduced the cycling time to 13 sec- 
onds. 

On the whole, the BIC 960 and 980 turntables appear to 
provide everything a critical user could want, and at prices 
which do not create too large a dent in the budget. The 
measured performance certainly places these machines in 
the superior category, while their thoughtful designwork 
makes them easy to operate. 

C. G. McProud 

Check No. 72 on Reader Service Card 

SONY FRONT-LD 
CASSETTE DECKS 
FEATURE PRESENTATION: 

Dolby* Noise Reduction System 
virtually eliminates high frequency 
tape hiss. Signal/noise ratio zips up 
as much as 10 dB at 5 kHz and 
over with Dolby in. That 's impres- 
sive. There's a 25 µs de -emphasis 
switch and rear -panel calibration 
controls for recording Dolby FM 
broadcasts. 
Ferrite and Ferrite Head lasts up 
to 200 times longer than standard 
permalloy. Provides wide, flat 
frequency response. And-the high 
density of the ferrite and ferrite 
material and Sony precision 
craftsmanship of the head gap 
make possible a feature we call 
Symphase Recording. Here, you 
can record a 4 -channel source 
(SQ'" or FM matrix) for playback 
through a comparable 4 -channel 
decorder-equipped sound system 
without phase shift. This means that 

all signals will be positioned in the 
same area of the 4 -channel 
spectrum during playback as they 
were in the initial recording. 
Front Load convenience allows 
you to stack with other components. 
Solenoid Operated Transport 
Controls mean feather -light 
operation. Jam -proof Feature lets 
you go directly from one mode to 
another-bypassing stop-without 
damaging either mechanism or 
tape. (Available on the 209SD only.) 

FeCr Equalization, when used 
with the new Sony Ferri -Chrome 
tape, provides significantly 
improved dynamic range and 
signal/noise ratio, and optimum 
frequency response. 
Level Measurement includes 
2 VU Meters plus a Peak Limiter. 
Together, they eliminate sudden 

transient high level input signals 
that can cause distortion and tape 
saturation-without compromising 
dynamic range. 
Mic/Line Mixing lets you blend 
signals from various sources for 
master quality recordings. 
(Available only on 204SD, 209SD.) 

Sony front load cassette decks 
have the features you need for the 
recordings you want. Check them 
out at your Superscope dealer 
soon. He's in the Yellow Pages. 

Brought to you by 

SUPERSCOPE 
Listen to us. 

Dolby Labs. Inc. "TM CBS. Inc 
J 10 S,speocope. Inc . 20525 Nordbott St. Chatsworth. CA 91311. 

Paces and models subject to change without notice 
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Phase Linear starts where 
state-of-the-art leaves off. 

We build products with state-of-the-art specifications. But we don't stop there. Specifications are 
important to us, but equally vital is the achievement of obviously audible improvements in the 

reproduction of music with every separate component we make. This is the driving force behind 
Phase Linear, the single-minded philosophy that has produced so many innovative features, 

advanced circuitry and ultimately, products with more dynamic range and bigger, more lifelike sound 
than any comparably priced components available on the market today. Our Research Department, 

headed by Robert Carver, is staffed by imaginative design engineers deeply concerned with the 
entire spectrum of musical reproduction. Many more new products are in the wings; 

in the meantime, we invite you to review the present Phase Linear line and read what the critics have 
said. Then ask your dealer for a demonstration, and draw your own conclusions. 

The Phase Linear 700B 
Stereo Amplifier 
Has established performance and power 
standards unequalled by any other 
amplifier on the market... regardless of 
price. 

"the lowest distortion, in spite of it's 
enormous power capability, was on the 
Phase Linear 700..." Hirsch -Houck Labs 
in STEREO REVIEW. 

"Hum and noise figures were also well 
below anything we have encountered 
before." C. G. McProud in AUDIO. 

... in terms of sheer power it is the most 
impressive we have tested.' HIGH 
FIDELITY. 
The Phase Linear 400 Stereo Amplifier 
Hailed internationally as the undisputed 
"best buy" among all the "super amps" 
available today. 

"We were utterly flabbergasted when we 
discovered in our early A -B comparisons 
that the amplifier which sounded dra- 
matically cleaner and more revealing 
turned out to be, when we removed our 
blindfold status, the Phase 400...In 
over 100 blindfold A -B comparisons with 
five other amplifiers at a time, the two 
Phase 400's kept coming back to the 
surface... No other amplifier... ever 
even tied the Phase 400 for naturalness, 
clarity, and lack of distortion." SOUND 
ADVICE, 225 Kearny St., San Francisco. 

"Harmonic distortion proved to be almost 
unmeasurable on this amplifier." STEREO 
& HI -Fl TIMES. 

The Phase Linear 200 Stereo Amplifier 
The newest addition to our amplifier line 
incorporates all we have learned to date 

about power amplifier design. The 200 
has not been reviewed, but with its 
advanced LED metering system, sophis- 
ticated protection circuits and excellent 
performance specifications, we are 
optimistic! 

The Phase Linear 4000 Stereo 
Preamplifier 
The model 4000 illustrates our phi- 
losophy of delivering far more than 
state-of-the-art specifications. It offers 
revolutionary features that make music 
sound better by providing greater 
dynamic range and a quiet background. 
:.. a combination of noise reduction and 
dynamic -range -expansion circuits whose 
sophistication far surpasses anything 
previously available on the audio con- 
sumer level... even without the as- 
sistance of its special noise reducing 
systems, it would rank as one of the 
quietest units we have ever encountered 

makes any program played through 
it sound better than through any other 
preamplifier we have ever used... a most 
impressive technical achievement." 
Hirsch -Houck Labs in STEREO REVIEW. 

The Phase Linear 2000 stereo 
preamplifier 
Beyond efficient handling characteristics 
and excellent specifications, the 2000 is 

capable of reproducing more of the 
music on your recordings. Its ability to 
reproduce ambient signals is a function 
found on no other preamplifier. 

"Super in the listening as it is smooth in 
the handling ... The extra flexibility in the 
tone controls delivers worthwhile 
options. We find the ambience recovery 
feature a decided plus." HIGH FIDELITY. 

The Phase Linear 1000 

A noise reduction and dynamic -range - 
expansion system designed to eliminate 
noise from all sources (records, tapes, 
FM, etc.) and restore the music we hear 
at home to its original dynamic range. 

... for any already top-quality music 
system, we doubt a $350 expenditure in 
any other component could match the 
audible improvement made possible by 
the Phase Linear 1000" Hirsch -Houck 
Labs in STEREO REVIEW. 

"In theory, the circuit (AutoCorrelator) 
can make the distinction and reduce the 
level of the noise component while repro- 
ducing the signal component unaltered. 
In practice, its ability to do so is far from 
absolute, yet audibly greater (to my ears) 
from that of any other noise -remover on 
the market" Robert Long, in HIGH 
FIDELITY. 

To be released soon- 
The Phase Linear 5000 FM Tuner 
Loaded with innovations, the 5000 will 
feature circuitry capable of increasing 
the dynamic range of broadcast signals 
up to 9 dB! It will do more than just 
reproduce a mediocre broadcast per- 
fectly; it will make FM signals sound 
virtually as good as recorded signals.This 
feature alone makes the Phase Linear 
5000 FM Tuner worth waiting for! 

Phase Linear Corporation, 20121 48th 
Avenue West, Lynnwood, Washington, 
98036. Manufactured in the U.S.A., 
Distributed in Canada by H. Roy 
Gray, Ltd. 
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McIntosh MAC -1900 AM-FM/Stereo FM Receiver 

MANUFACTURER'S PUBLISHED 
SPECIFICATIONS 
FM Tuner Section 
IHF Usable Sensitivity: 2.5 µV (13.4 
dBf), mono. S/N Ratio: 70 dB, Mono. 
THD: Mono, 0.3%; stereo, 0.7%. Cap- 
ture Ratio: 1.8 dB. Selectivity: 55 dB. 
Spurious Rejection: 90 dB. Image Re- 
jection: LIC dB. Stereo Separation: 34 

dB (at 1 kHz). Frequency Response: 20 
Hz to 15 kHz ±1 dB. 
AM Tuner Section 
Sensitivity: 75 µV, external antenna. 
S/N Ratio: 45 dB. THD: 1.0%. Selec 

al 90 199 94 99 99 Ijl 19 I04 Ill Ij8 

tivity: 30 dB. Image Rejection: 65 dB. 
Frequency Response: -6 dB at 3500 Hz. 
Preamplifier/Control Section 
Input Sensitivity: Phono 1 & 2, 2.0 mV; Tape 1 & 2, 250 mV. 
Hum and Noise: Phono 1 & 2, 76 dB below 10 mV referenced 
input; Tape 1 & 2, 90 dB below rated output. Bass Control 
Range: ±16 dB at 20 Hz. Treble Control Range: ±16 dB at 20 
kHz. Low Filter: -18 dB at 20 Hz, 12 dB/octave slope. High 
Filter: -18 dB at 20 kHz, 12 dB/octave slope. 
Power Amplifier Section 
Power Output: 55 watts per channel, continuous power, 

into 8 ohms, at any frequency from 20 Hz to 20 kHz with no 
more than 0.2% total harmonic distortion; 40 watts into 4 

ohms and 30 watts into 16 ohms, all other conditions re- 
maining the same. All ratings with both channels driven. IM 
Distortion: 0.2% for any combination of frequencies be- 
tween 20 Hz and 20 kHz. Hum and Noise: 95 dB below rated 
output. Damping Factor: 56 at 8 ohms. 
General Specifications 
Dimensions: 16 in. W x 5 '/ in H x 15 in. D. Weight: 33 lbs. 
Suggested Price: $949.50. 

It was 1965 when Audio Magazine last published a test re- 
port dealing with a piece of McIntosh high fidelity equip- 
ment. Certainly, this omission was not promted by any de- 
sire on our part to ignore the products of that highly re- 
puted manufacturer whose products have been well re- 
ceived by loyal purchasers since 1949. The fact that 
McIntosh Laboratories, Inc., has been able to survive and 
prosper in an era of fierce competition and intense ad- 
vertising and promotion is in itself ample testimony to the 
power of word-of-mouth advertising. McIntosh owners, 
fiercely loyal to the product and the company, have on 
many occasions accused this and other publications of de- 
liberately ignoring that firm's products because of their pol- 
icy of limited advertising in this and other hi-fi publications. 

What few readers realize is that the conspicuous absence 
of McIntosh test reports in these pages over the last several 
years was primarily due to McIntosh's own reluctance to 
permit "less than qualified" test reviewers to "measure" the 
equipment on "less than professional" laboratory equip- 
ment. We are happy to report that, after representatives of 
the company had an opportunity to examine our test facil- 
ities, they have reversed their earlier decision and, from 
time to time, we hope to make up for their overly long ab- 
sence from these pages. 

The MAC -1900 tested for this report is not a new product. 
It has been in production for some six or seven years, and 

Fig. 1-Back panel. 

we were therefore particularly anxious to see how it would 
"stand up" against more recently designed receivers. 

The ruggedly designed black and gold front panel extends 
beyond the chassis width and height, making custom instal- 
lation simple; the MAC -1900 is normally supplied less 
wooden enclosure. FM, AM and logging scales, plus twin 
tuning meters in the dial area, are augmented by a series of 
illuminated rectangular areas below, which denote program 
source selected, tape monitor circuit activation, and stereo 
FM reception. A large tuning knob to the right of the dial 
area is coupled to a smooth and effective flywheel, dial 
string, and pointer combination. The pointer center is 

brightly illuminated. 
The lower section of the front panel includes a six -posi- 

tion input selector switch and rotary balance and volume 
controls. The counterclockwise position of the volume con- 
trol turns off power to the entire receiver. Horizontally ori- 
ented linear slide controls take care of bass and treble ad- 
justment, and a slight detent in each slide helps locate mid - 
position for flat response. Two banks of pushbuttons handle 
all other control features. The upper bank of eight buttons 
handles a variety of reproduction modes including: stereo, 
reverse, channel source to both speakers, combined chan- 
nels to any single speaker, and mono. A loudness switch 
completes this row of buttons. The lower bank of pushbut- 
tons selects high and low filters, either or both tape monitor 
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PhutograJheJ at 200> magnificalon w th 1.5 grans t -a ldng force, 
7.)11 see record 'iiy being worn aaay. 

This is what happens 
every time you play a record. 

Photographed at 200X magnification with 1.5 grams tracking force, 
record shows no visible wear. 

This is what happens 
after you apply Sound Guard. 

Introducing Sound Guard. 
The first product ever that 

protects records against wear, 
without resulting loss in 

frequency response ar fidelity. 
Every time you play a record 

you destroy some of its sound. 
Under 200X magnification you 

can see the stylus peeling flakes 
of vinyl off groove 
surfaces. You literally see 
sound being worn away. 

Until now, no product 
could protect records 

Sound 
Guardl 

.. .,..,. 

Sound 
Guard .. 

Record 
Preservaton 
Kit 

against wear without interfering 
with sound fidelity. 

An answer 
from outer space 

From Ball Corporation 
research into dry lubricants for 
NASAs Orbiting Solar Obser- 
vatories came a new technology, 
one derivative of which is now 
known as Sound Guard? 

Applied with a non -aerosol 
pump sprayer and buffed with a 
velvet pad (both provided), 
Sound Guard molecularly binds 

itself to the groove surfaces to 
substantially reduce wear. 
(The film thickness is less than 
0.000005'9 

Unlike sticky silicones, it is 
dry with a built in anti -stat. 

But does Sound Guard ad- 
versely affect frequency response 
or fidelity? For conclusive proof, 
we asked the most respected of 
the independent audio laboratories 
for an exhaustive evaluation. 
Their results were astonishing! 

Test results 
1. The application of 

Sound Guard 
to a stereophonic 

or CD -4 quadra- 
phonic disc 

does not in any 
way degrade 

audible frequency 
response. 

2. Sound Guard increases the 
life of the records by significantly 
reducing record wear. 

3. Sound Guard significantly 
retards increases in random noise 
content (surface noise) and total 
harmonic distortion caused by 
repeated playing. 

4. Records treated with 
Sound Guard do not attract dust 
as readily as untreated discs. 

A 12 -page report of the com- 
plete test results will be mailed 
with every order. 

Like it or your money back 
As of now, the only way you 

can buy Sound Guard is by order- 
ing direct. Just fill in the coupon 
(or write: Sound Guard, 
P.O. Box 3300, Muncie, IN 47302) 
and enclose your check or money 
order payable to Sound Guard. 
$5.99 for one Sound Guard kit plus 
$1.00 for postage and handling. 

For two or more kits, pay 
$5.99 each and we'll pay postage 
and handling. If not satisfied, re- 
turn the unused portion and we'll 
refund your money or replace 
the product at your option. 

Sound Guard keeps your good 
sounds sounding good. 

Turntable used: Empire Model 598III. r Sound Guard 
P.O. Box 3300, Muncie, IN 47302 

Yes, I'm interested in Sound Guard. 
Please send me one Sound Guard 

kit. I am enclosing a check or money 
order for $6.99 ($5.99 plus $1.00 
for postage and handling). 

Please send me Sound 
Guard kits. I am enclosing a check or 
money order for ($5.99 each 
kit-postage and handling free). 
Make check or money order payable 
to Sound Guard. 

Name 

Address 

City State Zip 
(please print clearly) AU -6 

'"Sound Guard is Ball Corporation s 
trademark for its record preservative. 
©Copyright Ball Corporation, 1976. 
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Fig. 2-Interior view from top. 

Fig. 3-Interior view from bottom. 
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circuits, FM muting, and up to three separate pairs of loud- 
speakers which might be connected to the receiver. With 
speaker buttons in the Out position, sound is heard from 
the appropriate set of speakers, so that to turn any or all sets 
of speakers Off it is necessary to depress one or more but- 
tons in this group. 

The rear panel of the MAC -1900 is pictured in Fig. 1. All 
speaker connection terminals are mounted upright, which 
makes connection very easy since stripped speaker -wire 
ends are simply inserted in the spring -loaded, push-button 
terminals horizontally, as the speaker cables would normally 
be dressed. Care must be taken, however, not to strip and 
insert too great a length of wire which might project 
through to the opposite side of the terminal and make con- 
tact with metallic structures on the topside of the chassis. 

The rear panel of the chassis contains three convenience 
a.c. outlets, two pairs of phono inputs, two sets of Tape Out 
and Tape Monitor (high level) inputs, antenna terminals for 
connection of external AM, 300 -ohm FM or 75 -ohm FM an- 
tenna transmission lines, a chassis ground terminal, and a 

pair of jumpers which connect between Preamp Out and 
Main Amp In jacks. Jumpers can be removed for indepen- 
dent use of these two sections of the receiver. A pair of jacks 
labelled TP -1 and TP -2 are intended for connection of 
McIntosh's Maximum Performance Indicator, a special 
scope/meter product sold by McIntosh that is useful in test- 
ing and evaluating audio system performance. A power line 
fuse and a pivotable AM ferrite bar antenna complete the 
rear panel layout. 

The MAC -1900 is supplied less wooden enclosure but all 
components are fully shielded and enclosed in black fin- 
ished metal covers, two of which were removed for the 
photo of Fig. 2 which is a top view of the chassis layout. The 
fully shielded r.f. front-end can be seen centered in the 
chassis with the i.f. section to the right and three of the 
many circuit boards vertically mounted at the left. A view of 
the underside of the chassis is shown in Fig. 3 and the or- 
derly harnessed wiring is clearly discernible, as are addition- 
al circuit modules. 

Circuit Highlights 
Two stages of r.f. amplification (one a dual -gate MOS-FET, 

the other a JFET) are used in the FM r.f. section, and tuning is 

accomplished by means of a four -section variable capacitor 
(three additional ganged sections handle AM tuning). The 
mixer also uses a JFET, while the local oscillator is a bi -polar 
device. A monolithic silicon differential/cascode amplifier, 
in the form of an IC, serves as the first i.f. amplifier stage and 
is located within the r.f. housing. The FM i.f. section uses 
two additional IC's and two quad -tuned, link -coupled filters 
for a total i.f. gain of over 120 dB. Filters are sealed and re- 
quire no realignment. A true Foster -Seeley discriminator is 
used as an FM detector. (Seeing it was like meeting an old 
reliable friend after an absence of several years.) The stereo 
decoder section of the receiver is fairly conventional in de- 
sign and employs a bridge -type switching demodulator. 
Special attention is paid to SCA filtering. 

The AM section, in addition to employing a separate r.f. 
amplifier and two i.f. stages, incorporates a 10 -kHz adjacent - 
channel filter (another nicety that has been "overlooked" in 
so many receivers where AM is designed in pretty much as 
an afterthought). 

The phono -equalizer sections use three transistors per 
channel for the 42 -dB mid -band gain required, so that feed- 
back is applied even at 20 Hz where maximum bass boost is 
required by RIAA playback curves. A differential amplifier is 
used at the high-level input stages, and tone controls are of 
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The Dual 1249. 
It will ere you 

more reasons than ever 
to own a Dual. 

Tonearm of Dual 1249 pivots in four -point 
gyroscopic gimbal, suspended within a rigid frame. 
Each gimbal is hand -assembled, and special gauges 
assure that each will conform to Dual's stringent 
specifications. 

For several years, independent surveys of 
comecrent owners-c udio experts, hifi editors, 
record reviewers, readers of the musicjequipment 
mcgazines-have shown that more of them own Duals 
thcr any other turntakle. This is quite a testimonial to 
C& i 's quality performance, reliability and fully 
a j -c mot c convenience. 

We believe the new 1249 will add even more 
seicus nusic lovers to the roster of Dual owners, as 
it provides every featLre, innovation and refinement 
larg cssociated with Cual turntables plus some new 
oies. A -d all in a new y designed chassis that 
con plerr ents the superb design and meticulous 
eigineering of the 12L9. 

The low -mass tubular tonearm pivots in a true 
foLr-poirt gyroscopic gimbal suspended within a rigid 
frame. Ail tonearm se-tings are easily made to the 
exacting requirements of the finest cartridges; The 
torearm is vernier -adjustable for precise balance; 
tracking pressure is calibrated in tenths of a gram; 
a -ri- skcting is separately calibrated or conical, 
e lip-iccl and CD -4 styli. 

T-odcing is flawless at pressures as low as a 
quarter of a gram. In single -play, the tonearm parallels 
the record to provide perfect vertical tracking. 
In rr i ti -play, the Mode Selector lifts -he entire 
torearm to parallel the center of the slack. 

All operations are completely flexible and 
cow enient-and they are foolproof. The tonearm can 
be set or the record manually or by using the viscous - 
damped cue -control or by simply pressing the 
a itematiic switch. You also have the options of single - 
p ay, con-inuous-repect, or multiple -play. 

Thedynamically-balanced cast platter and 
flywheel are driven by an 8 -pole synchronous motor 
v a c precision -ground belt. Pitch is variable over a 6% 
ranee and can be conveniently set to exact speed by 
means of an illuminated strobe, read directly off the 
rirn of the platter. 

Of course, if you already own a current Dual, you 
w.crl t redly need a new turntable for several years. 
However we would understand if you now feel you 
n -us- have nothing less than the new 1249. Less than 
$28C, less base. 

Still, we should advise you of two other models in 
oar full-size, belt -drive series. The 601, single -play, 
fullyau-©matic, less than $250. (CS601, with base and 
cove-, less than $270.)The 510, single -ploy, semi- 
aJtomatic, less than $200. 

United Audio Products, 120 So. Columbus Ave., Mt. Vernon, N.Y. 10553 
Exclusive U.S. Distribution Agency for Dual 

Check No. 13 on Reader Service Card 

Dual 
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the familiar negative feedback type. Tone controls and asso- 
ciated components are mounted on a double -sided plated - 
through printed circuit board. 

The power amplifier sections also use a differential input 
stage, one input of which is the negative feedback voltage 
from the power output stages. The output section is a direct - 
coupled, series push-pull amplifier. Circuit protection is af- 
forded based first upon temperature of output transistor 
cases (a sensing device turns off a.c. in the event of thermal 
problems) and by McIntosh's Sentry Monitoring Circuit, 
which restricts drive to the output stages if power dis- 
sipation exceeds safe limits because of excessive mis- 
matching or shorting of the outputs. Output signals are di- 
rect coupled, thanks to the dual polarity 40 -volt supplies. An 
additional supply powers the driver stages, while two more 
regulated voltage supplies handle tuner and preamp stages. 

FM Performance Measurements 
Although McIntosh has modified its specification sheet to 

fully conform with the new FTC rule on power output dis- 
closures, their statements regarding FM performance have 
not been up -dated to reflect requirements of the new 
IHF/IEEE tuner measurements standards. For example, signal 
strength figures are only quoted in microvolts (instead of 
dBf), and many of the new required stereo performance fig- 
ures are absent. As we soon learned, these omissions are not 
the result of inadequate performance in these areas. Usable 
mono sensitivity, guaranteed to be better than 2.5 µV (13.4 
dBf)-all McIntosh specs are stated as "limits" which every 
set is guaranteed to make or better -actually measured 2.0 

(11.4 dBf). Stereo usable sensitivity (not quoted by the 
manufacturer) turned out to be an excellent 3.0 µV (14.9 
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dBf). The 50 -dB quieting level in mono was reached with an 
input signal strength of 3.0 µV (14.9 dBf), while in stereo the 
signal strength required for this degree of quieting was an 
impressively low 25 µV (33.4 dBf). Best signal-to-noise ratio 
in mono reached 72.5 dB, passing the 70 -dB mark at just un- 
der 50 µV (39.4 dBf), while in stereo best S/N was 68 dB. Qui- 
eting and distortion characteristics for a 1 -kHz signal in 
mono and stereo at 100% modulation are graphed in Fig. 4. 
THD in mono reached a low of 0.21%, while in stereo THD 
was almost as low, with a reading of 0.27%. 

Stereo separation, while not as great as in some more 
modern receivers which use phase -lock -loop MPX circuitry, 
exceeded mid -band specs and measured 37 dB at 1 kHz. 
Separation and mono and stereo distortion at other fre- 
quencies are plotted in the graphs of Fig. 5. 

The single failing that we noted in the stereo section of 
the Mac 1900 was its poor rejection of sub -carrier products 
at the tape output (and even at the speaker output) termi- 
nals. Such high frequency output components were down 
about 35 dB at the tape output terminals and might cause 
problems when recording FM stereo programs "off the air" 
on tape decks not equipped with separate MPX filters, espe- 
cially when Dolby encoding is used. On the other hand, 75 - 
microsecond de -emphasis was just about perfect all the way 
out to 15,000 Hz-a situation very seldom encountered on 
tuners and receivers which sharply filter out 19 -kHz and 38 - 
kHz residual products. 

Other performance measurements all turned out to be 
better than published specs as well, with capture ratio read- 
ing 1.5 dB, alternate channel selectivity readings of 62 dB, 
image rejection of 83 dB, and spurious response rejection in 
excess of 100 dB-the limit of our measuring capability. 

Amplifier/Preamplifier Measurements 
Figure 6 is a plot of distortion versus power output per 

channel with power delivered to 8 -ohm loads. McIntosh's 
conservative ratings are even more apparent in the amplifier 
and preamplifier sections of this receiver than in the tuner 
section. Some 66 watts per channel was delivered by the am- 
plifier before rated THD of 0.2% was reached. At Mac's 
rated output of 55 watts per channel, THD was still a mere 
0.035%, while IM distortion measured just under 0.1% for 
that level of power output, reaching its rated value of 0.2% 
for 70 watts per channel of output power. 

McIntosh is one of the few manufacturers which has con- 
tinued to offer a 4 -ohm power output rating in this era of 
FTC amplifier power regulations. In an addendum sheet 
supplied with the owner's manual, power output into 
4 -ohm loads is listed at 40 watts per channel. While this may 
seem contradictory to the laws of physics (nearly all solid- 
state amplifiers deliver greater power into 4 -ohm loads than 
into 8 ohms), one must remember that the FTC power rule 
(specifically, the preconditioning requirement) places se- 
vere thermal limitations on amplifiers which might actually 
be expected to deliver much more power under musical or 
short-term high -power listening conditions. That, in fact, is 

just what happens if one measures the Mac 1900 at 4 ohms 
without regard to the one hour preconditioning require- 
ment. It then delivers 72 watts per channel at mid -fre- 
quencies and not much less at the frequency extremes be- 
fore reaching the 0.2% THD point. Power versus THD and 
IM for 4 -ohm load conditions is plotted in Fig. 7. Figure 8 is a 

graph of THD versus frequency for a constant 55 -watt out- 
put level per channel into 8 -ohm loads. At the 20 Hz ex- 
treme, THD is still a very low 0.054%, while at 20 kHz THD 

Live sound. Your 
reference and ours. 
If you judge speakers by their ability to reproduce live sound, accurately ... then KEF created Reference 
Series for you. Taking their latest advances in drive unit Technology and applying the same 
uncompromising KEF standards to enclosure design and dividing networks. Right 
through development, live sound is the reference point. Drive units use advanced 
laminated diaphragms that prevent colouration by absorbing unwanted energy. At 
every point, the Reference Series benefits from KEF experience in building professional 
monitors, and from important new computer evaluation techniques. Now, two compact 
systems are winning world acclaim for the accurate, uncoloured 
quality they maintain even at high sound pressure levels ... 

Reference Model 104 Shelf or stand mounting 3 -speaker system 
High -power KEF tweeter, mid -range unit and acoustically 
coupled bass radiator all use latest materials technology. High- 
performance 6 -element dividing network and, under the 
distinctive sculptured grille, an acoustic contour control. 

Reference Model 103 Bookshelf system, with KEF tweeter and 
bass driver closely centre -line mounted on a unique steel 
baffle that rotates to keep ideal stereo image in any cabinet 
position. Again, the latest thinking in drive unit design, and 
high -density anti -resonant linings to the enclosure. 

Distributed in the U.S.A. in con/unction with 

INTRATEC 
399 Jefferson Davis Highway 
Arlington Virginia 22202 
Telephone (703) 979 1400 

. 

Tr 

REFERERCE SERIES 
.... if you are serious about sound 

4 KEF Electronics Limited Tovil Maidstone Kent ME15 6QP 
Telephone 0622 57258 Telex 96140 
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Fig. 9-Action of tone controls at full adjustment. 

Fig.10-Action of low- and high -cut filters. 

Fig. 11-Action of loudness control. 

72 

reaches 0.13%-still well below the 0.2% nominal THD rat- 
ing. At the 55 -watt output rating, McIntosh could well have 
specified the power band as extending all the way from 16 
Hz to 28 kHz had they been willing to "push" the published 
specs as far as some other manufacturers. 

As for the preamplifier and control sections of the Mac 
1900, we measured an input sensitivity for both sets of 
phono inputs of exactly 2.0 mV, as claimed. Phono overload 
at 1 kHz occurred at an input level of 110 mV (not the high- 
est we have ever recorded, but certainly high enough for all 
practical purposes). Hum and noise in phono, referred to 
actual 2.0 mV input sensitivity was an amzingly high 72 dB. 
Translated to a 10 mV input reference, the figure becomes 
an incredible 86 dB! RIAA equalization was accurate to 
within 0.5 dB from just under 100 Hz to 15,000 Hz but was off 
by about 2 dB at the 30 Hz frequency extreme. 

Bass and Treble control range is depicted in the sweep - 
frequency plots of Fig. 9, while the precise characteristics of 
the low- and high -cut filters are similarly plotted in the 
'scope photo of Fig. 10. Loudness control action, in 10 -dB in- 
crements beginning from full clockwise rotation of the vol- 
ume control, is depicted in the sequential traces of the stor- 
age 'scope photo in Fig. 11. Hum and noise measured via the 
high-level (tape) inputs of the MAC 1900 measured 92 dB, 
while residual power amplifier noise and hum was 96 dB re- 
ferred to full power output. 

Listening and Use Tests 
One can argue about the importance of "super -low" dis- 

tortion, ultra wide -band frequency response (the MAC -1900 
rolls off 3 dB at 8 Hz and 45 kHz), ultra high damping factors 
(the MAC 1900 has a damping factor of 56 at 8 ohms), and 
the need for super -high phono overload capability all day 
long, but the proof, after all, is in the listening. And the 
MAC -1900 "listens" extremely well. Bass is tight and well de- 
fined and, rated power notwithstanding, we were able to 
drive several low -efficiency speaker systems (which are re- 
puted to require higher input power than the MAC -1900 
provides) to bigger -than -life sound pressure levels with no 
audible evidence of amplifier clipping or other forms of au- 
dio misbehavior. In terms of absolutes, the FM tuner section 
does not measure as well in many respects as do some of to- 
day's brand new tuners and receivers, but then again we 
come back to the question of program sources available 
from FM stations, the majority of which are far poorer than 
the inherent performance capability of the tuner section of 
this relatively "old" McIntosh design. We should note, by 
the way, that the AM tuner section of this receiver is ex- 
remely well designed for its time or even in terms of what is 

generally provided as an AM section on most of today's 
competitive AM/FM receivers. 

All of which brings us to the suggested retail price of the 
MAC -1900, which seems, at first glance to be out of line if 
measured on a watts/dollar basis. Talk to any Mac equip- 
ment owner, however, and you will rarely hear a complaint 
about the high initial cost of McIntosh equipment. The Mac 
loyalists inevitably end up talking about long-term re- 
liability, quality of parts used in construction (we heartily 
concur here), absence of service problems and "down 
time," and total willingness of the company and its selected 
dealers to render prompt and complete service if the need 
ever does arise. These components of the "McIntosh Mys- 
tique" are hard to translate into dollars and cents, to be 
sure, but sufficient numbers of Mac enthusiasts have been 
able to justify initial costs of McIntosh equipment to make 
that company one of the longest lived and highly respected 
in the United States and abroad. Leonard Feldman 
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Asiatic 800 Series 
Cardoid and Omnidirection 

Microphone 

Does over 40 years of 
experience mean we 

make a better microphone? 
We think so, but only you can 

be the judge. Your experience 
has taught you what makes 

a fine microphone. Now 
treat yourself to a test 

experience with the finest. 
Ask your nearest Astatic 

distributor or write direct for 
additional information. 

REMEMBER-Sound 
Reproduction is our only 

business. 

THE ASTATIC CORPORATION 
CONNEAUT, OHIO 44030 

IN CANADA: 
Canadian Astatic Ltd., 

Scarborough, Metro Toronto, Ontario 
EXPORT SALES: 

Morhan Exporting Corp., 
270 Newton Road, 
Plainview, New York 11803 U.S.A. 
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energy -Time 
Test 

Richard C. Heyser 

TRANSIENT RESPONSE, like the 
weather, is something many 
people like to talk about, but. 

darn few do anything about. Audio 
has done something about transient 
response by providing a measurement 
of the time spread which a speaker 
imparts to a dynamic signal. It is 

known as the energy -time test. First, 
let's consider the nature of transient 
response and what it means to the il- 
lusion of sound in reproduction. 

Transient sounds are sudden 
changes. They are the "now" sounds 
that give liveness and sparkle. Tran- 
sient sounds, of the type to be dis- 
cussed here, are over and gone in a 

very short time and hence are gener- 
ally unpitched to the listener. A math- 
ematical analysis of them, however, 
usually shows a broad frequency dis- 
tribution of sound energy that may be 
many octaves wide and extend up- 
ward beyond the limit of audibility. 
Transient sounds are the opposite of 
steady-state sustained notes. 

What does poor transient response 
in a speaker mean to the reproduc- 
tion of sound? For one thing, it gener- 
ally means a loss of realism. The bite 
of brass, attack of strings, and snap of 
percussion are all affected. Quite of- 
ten we sense that all the frequencies 
are there but the reproduction is in- 
distinct. The sibilants of an otherwise 
good stereo image of a choral group 
may tumble over each other in a cas- 
cading waterfall of sound and destroy 
the illusion of depth. 

How do we test for transient re- 
sponse? There are many tests but the 
most meaningful derive from an im- 

pulse as a source. Before it was finally 
accepted as a respectable generalized 
function, the impulse was usually re- 
garded by mathematicians as a patho- 
logical entity that didn't quite fit into 
the scheme of things, even if it gave 
correct answers. A true impulse, for 
the purpose of speaker testing, would 
be an infinitely short duration, in- 
finitely large voltage spike which at 
the moment of application would 
have a known constant energy. No 
one is going to generate that in any 
laboratory, you can be sure. But we 
know that if you could, the speaker 
would generate a sound called the 
impulse response. The impulse re- 
sponse will persist long after the im- 
pulse is over, just as a bell rings down 
after a sharp hammer blow. 

The usefulness of the impulse re- 
sponse is due to the fact that any sig- 
nal, no matter how complicated, 
could be duplicated by a continuing 
progression of impulses. In other 
words, if you know the response to an 
impulse, you have everything to know 
about the response to any arbitrary 
signal. And now you have a direct 
handle on the description of a tran- 
sient. 
Finding the Impulse 

Fortunately, we don't have to try to 
generate an impulse for testing. We 
can compute the response. This neat 
little trick is made possible because 
the impulse response of a device is 

mathematically identical (almost ev- 
erywhere, as the strict mathematician 
would insist) to the Fourier transform 
of the true steady-state frequency re- 
sponse. 

This is exactly how we go about it. 
We start from the true frequency re- 
sponse, which must include the phase 
as well as amplitude, and compute the 
inpulse response. We're not home 
free yet, because the conentional im- 
pulse response is a signal that gener- 
ally looks like a series of overlapping 
oscillatory wiggles. While all the tran- 
sient information is there, the wave- 
form is almost unintelligible unless 
you are an expert at deciphering the 
story it tells. 

What we have done is gone a step 
further and computed the total ener- 
gy density represented by the impulse 
response. But a little history is in or- 
der. 

The true frequency response is a 

complex quantity which has a magni- 
tude as well as a phase angle. It wasn't 
too long ago that most people re- 
belled at the idea of loudspeaker 
phase response, but now most accept 
that reality. The thing we compute 
from the frequency response is, in 
fact, the time response of the loud- 
speaker. Time response also has a 

magnitude and a phase, and what Au- 
dio plots is the magnitude of the time 
response. To put it mildly, this is a 

whole new idea in audio measure- 
ment. While we also compute the 
phase of the time response, we have 
elected to plot only the magnitude 
because it is a measurement you can 
understand with very little practice. 

So what happened to that wiggly 
line known as the impulse response? 
It has been absorbed into the energy 
density plot. The energy -time plot is 

the true magnitude of the envelope of 
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First nuclear -dowered loudspeaker 
with gyroscopically -damped titanium 

woofer and turbo -thrust voice coil. 
Ridiculous? Of course... But it makes about as much 

sense as many of the exaggerated claims and earth -shaking 
"breakthroughs" so loudly proclaimed in many of today's 
loudspeaker advertisements. The problem is, how do we 
counter these extravagant claims and establish credibility for 
our product ... since the Duntech DL -15 speaker is indeed, a 

basically new design, embodying many new concepts? We'll 
have to just, "tell it like it is" ... which means being somewhat 
blunt, and a bit challenging in our statements, TO WIT: 

The Duntech DL -15 has the flattest frequency response 
of any speaker you can buy ... no "Ifs, ands, or buts" ... plus 
or minus 3 dB from 27 to 20,000 Hz. 

The Duntech DL -15 is one of the very few speakers for 
which the manufacturer dares to quote distortion figures 
... less than 1.6% THD at 30 Hz at 100 dB SPL, at 1 meter 
distance on axis ... less than 0.3%THD and IM distortion at 

1 watt (nominal 90 dB SPL), 30 to 20,000 Hz, one meter on 
axis. 

Almost no one quotes data on transient response ... the 
Duntech DL -15 has less than 1.5 cycles of overshoot at any 
frequency from 30 to 20,000 Hz. 

Diffraction distortion ... a form of time delay distortion 
that "smears" or "blurs" transient response is virtually 
eliminated in the DL- 15, resulting in ultra -precise position- 
ing and perspective of stereo images. 

The achievement of low distortion bass response below 
30 Hz has not been at the expense of speaker efficiency ... 
1 watt input at 8 ohms results in 90 dB SPL, at one meter 
distance on axis. 

We call the Duntech DL -1 5 the first "Total Perform- 
ance" loudspeaker for its completely neutral, uncolored pur- 
ity of sound across the entire frequency spectrum. The Dun - 
tech DL -15 makes use of the mathematical analogues that 
exist between electro -magnetic "Field Theory," and acoustic 
theory. The utilization of these analogues permit an exact 
mathematical representation of all speaker parameters, giv- 
ing Duntech engineers a new degree of control over speaker 
performance. The applications of this research has resulted in 
the use of some unusual materials ... for example, diffraction 
distortion is controlled by use of a specially formulated vari- 
able density plastic foam, which wraps around the sides and 
front of the top section of the speaker cabinet, with contoured 
cut-outs for the mid -range and tweeter driver units. In design- 
ing the bass enclosure, "Field Theory" and "boundary value" 
solutions were borrowed from antenna design, to avoid 
standing wave moding problems, and here too, another type 
of high density plastic foam was used, so that acoustically the 
woofer enclosure has no parallel walls. The 15 inch woofer 
was specifically designed for this enclosure, and critical damp- 
ing was achieved for optimum transient response. A short 
acoustical matching section fabricated from a special soft 
compound surrounds the periphery of the 1 3/4 inch tweeter 
to provide optimal coupling to the frontal air mass. The 5 inch 
mid -range driver is mounted in its own separate air -tight 
critically damped enclosure. A computer designed complex 
crossover network, with air core inductors provides seamless 
transition through the crossover frequencies of 350 and 
4000 Hz. 

Duntech believes speaker design should be more 
science than art, and to this end maintains its own anechoic 
chamber and elaborately instrumented laboratory, with the 
most advanced frequency spectrum analyzers, 1 /3 octave 

Check No. 43 on Reader Service Card 

analyzers and graphic chart recorders, etc. Our measurement 
practices utilize established techniques with sophisticated 
new measurement technology. We state unequivocally, that 
the claims we make for the Duntech DL -15 can be confirmed 
in any acoustic laboratory following the same techniques and 
using equipment similar to our own. 

THE DUNTECH DL -15 
Suggested list price: $449/each 

All this new technology embodied in the Duntech 
DL -15 is in aid of just one thing ... the reproduction of music 
unsullied by the artificialities and distortions of exaggerated 
sizzling high frequencies, mid -range peskiness, and boomy, 
over -resonant bass. 

If you want to hear honest "ungimmicked" sound, 
unsurpassed for its sheer musicality, ask your dealer to dem- 
onstrate the Duntech DL -15 Total Performance speaker 
against any speaker in any price range. 

Coming From Duntech ... 
The most advanced electronics you can buy. 

The Pre -Amplifier 
Would you believe an all FET design, with no inverse feedback 
loop around output stages, with phono S/N of better than 90 
dB below 10 millivolts, which reproduces near -perfect square 
waves, up to 6 volts peak to peak output from phono stage, 
over a range from 20 Hz to 50,000 Hz? 

The Power Amplifier 
Would you believe a 200 watt per channel amplifier, all FET, 

except the output stage which employs a new type of bi- 
polar transistor, that has no inverse feedback loop, and no 
measurable transient intermodulation distortion? 

DUNTECH HAS DONE IT!! 

duntech labs 
P.O. Box 9266/Corpus Christi, Texas 78408 

AmericanRadioHistory.Com



the impulse response. The impulse re- 
sponse fits into the energy -time re- 
sponse like a hand in a glove, but now 
the energy response fills in all the 
spaces between the peaks of the im- 
pulse response. What has happened is 

that the time response may either be 
represented in rectangular coordi- 
nates with an inphase and quadrature 
component or in polar coordinates 
with a magnitude and angle. The im- 
pulse response is the inphase rectan- 
gular component, and since in our 
case it represents instantaneous 
sound pressure, it contains the infor- 
mation relating to potential energy 
density of the generated sound. The 
quadrature component, once you 
compute or measure it, contains in- 
formation relating to kinetic energy 
density. We actually compute this and 
then, when we convert the rectangu- 
lar data into polar format, the magni- 
tude is now related to total energy 
density since it properly contains kin- 
etic and potential energy density in 
the proper proportions. 

Two other considerations are need- 
ed before we close off this technical 
summary. First, we deliberately re- 
strict our computation to cover only 
those frequencies from d.c. to 20 kHz. 
This simplifies the computation and is 

reasonable from the standpoint that 
sounds above 20 kHz are not gener- 

Fig. 1-A perfect 
loudspeaker re- 
producing an ideal 
band limited im- 
pulse will cause a 

short burst of 
sound energy 
which appears to 
come from the 
spot in space oc- 
cupied by that 
loudspeaker. This 
is the acoustic sig- 
nature of perfec- 
tion in transient 
response. 

ally considered in loudspeaker mea- 
surement. The true Fourier transform 
requires using all frequencies from 
d.c. to infinity. The result of using a 

restricted band of frequencies is that a 

perfect time response is spread from 
the infinitely narrow impulse into a 

broader peak and, in fact, will have 
time sidebands extending both prior 
to and following the true time of im- 
pulse. This leads to the second consid- 
eration because simply chopping off 
the frequency spectrum as if it were a 

rectangle gives a (sin t)/t time pulse 
which dies off too slowly to be of val- 
ue in evaluating speaker transients. 
We therefore weight the frequency 
response with what is known as a 

Hamming response prior to con- 
version from frequency to time. This 
gives a slightly broader time response 
for a perfect loudspeaker but knocks 
down the clutter very well. 

Using the Data 

Now, let's consider how to use the 
data. Suppose we had a perfect loud- 
speaker situated in front of a micro- 
phone such as sketched in Fig. 1. 

Directly below the sketch of micro- 
phone and loudspeaker we have a 

plot of received energy versus time. 
The perfect loudspeaker would cor - 

I METER 

respond to a hump of energy cen- 
tered at one meter distance, corres- 
ponding to about 3 mS air path delay. 
The spike is the impulse we would get 
if infinite frequencies were consid- 
ered while the blunter peak is what 
we get from using 20 kHz. 

If, as in Fig. 2, some reflecting sur- 
face causes sound to scatter toward 
the microphone, the two signals will 
be picked up. One signal is the direct 
sound due to the actual speaker, 
while the second is reflected sound 
due to the image speaker. This then 
shows up as two energy humps. 

Now let's put our speaker in a box. 
In typical fashion we will cut a hole in 
the front panel and mount the speak- 
er on the backside, creating a small 
resonance cavity due to the finite 
panel width. Other physical consid- 
erations are as shown in Fig. 3. The 
first sound heard is the direct sound 
shown as (a). Early reverberation pro- 
duces the multiple humps (b). The 
spherical sound wave expanding from 
the loudspeaker will diffract from the 
molding trim, or any edge discontinuity, 
first at (c) then at (d). Sound from the 
back of the cone might reflect from the 
rear and reappear as (e). 

This direct tie to the physical struc- 
ture of a loudspeaker system can tell a 

great deal about the sound to be ex- 
pected. For example, the staccato ef- 

dB 
ENERGY 
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Miida introduces the "Audiophi a Series", a new 
line of high fidelity -eceivers, turntables, speakers 
and professional electrostatic headphone3. 

What is the morreit of truth? t'; the moment you 
turn a stereo on and listen to :he sound. 

Miida has a sourd that aucioFhlles will fully 
appreciate. It's clear, clean and las more that enough 
power to satisfy the most dernardfrg enthusiast. 

The Muda 3140 AM/FM Stereo Receiver delivers 45 
watts per channel minimum F MS, both channels 
driven at 8 ohms, from 20Hz o 2CkHz with no more 
than 0.5% Total Harmonic Cistortion, IHF Sensitivity of 
2.0, Capture Ratio 1 5 db, and 1= Rejection 73 db. 

The T3115 Direc Drive Tuntab e is more tian 
equally impressive I- has a full '31/2" platter. Jnly one 
other maker has th s size but their suggestec retail 

valLe is about S100 rncre_ -he T3115 has rumb e d 
T dt and nit wow and flutter cf .33% or less 

Ne Ida also of -ers a comp ete I ne o' speakers an 1 

elxtrostatic headphones. 
'Vida receivers, tu -n-at les, speakers and 

headphones are mace lo mac -jig audiophile 
stand ards and specif catior s. 

Take a moment an, see a deli anstration of 
>h M ida moment of truth 
at voc r ajdip d paler. 

F M 81 90 92 94 96 98 1)0 132 10. 106 10E lliz 
Illfllll111 I I IIIIIIIIIIIiIIIIIIIIIIIIIIIIIIIIII IIII111lIIrlllllllll II lillllllltlllll 

AM 5L0 600 700 800 1)00 :i00 1401 1E07 kHz 

=Dr more information, wr te 
üda Electronics, Inc., the stereo specialist I I e 

a subsidiary of Marubeni Corp., 14 Henderson Drive, West Caldwell, New Jersey 07006 i Telephone (201) 575-9302 
Check No. 22 on Reader Service Card 
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Fig. 2-A scattering surface will cause 
two bursts of energy to be heard from 
an otherwise perfect loudspeaker. 
Transient response is now degraded 
by this added echo. 

( b )`\ 
. 

\ \ K 
(e) 

(a) 
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(c) 
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TIME 

Fig. 3-Mounting an otherwise per- 
fect loudspeaker in a box causes deg- 
radation of transient response by 
creating sound scattering heard as 

echoes and reverberation. These tran- 
sient robbing sounds are measured by 
the time smear of energy which an ac- 
tual speaker imparts to a perfect band 
limited impulse. By calibrating the ar- 
rival time and amount of these scat- 
tered sounds it is possible not only to 
tie them to the speaker system struc- 
ture which causes them, but identify 
the amount of pace smear which is 

imparted to otherwise perfect tran- 
sient sounds. 

fect of reflection in Fig. 2 is clearly in 
evidence in most loudspeakers. Usu- 
ally the scatter giving rise to this is so 
short in time that all we sense is a 

"smear" in detail. If you want to de- 
termine what such an effect sounds 
like, walk up close to a reflecting sur- 
face, such as a hard wall, and listen to 
some percussive sound, such as a 

typewriter. (It helps to plug the ear 
opposite to the wall when doing this.) 
Not a very accurate portrayal of the 
sound of the typewriter, is it?-par- 
ticularly when you can turn around and 
hear what it should really sound like. 

A desirable plot, then, from the 
standpoint of excellent transient re- 
sponse, will have a narrow primary 
energy arrival with very few peaks fol- 
lowing this and all the later peaks 
much lower in level than the primary 
signal. This type of loudspeaker will 
reproduce short transient sounds re- 
alistically. Any broadening of the pri- 
mary energy or appearance of subsid- 
iary reverberant energy will dull the 
performance to some extent. 

Because this one -meter energy - 
time measurement is obtained 
directly from the one -meter frequen- 
cy response, it is possible to correlate 
structural problems with frequency 
response problems. A loudspeaker 
that has a good frequency response 
when mounted on a large surface in 
an anechoic chamber can have a poor 
response when placed in a "busy" en- 
closure. Some manufacturers, how- 
ever, use the measurements made an- 
echoically with a large baffle in their 
literature and ads, rather than the re- 
sponse of the actual system that 
would be used in the home. A re- 
sponse aberration such as (c) in Fig. 3 

may be loosely tied back to frequency 
response by looking at that portion of 
the frequency range which has the 
distance between (a) and (c) as an in- 
tegral fractional wavelength. 

We usually restrict the energy -time 
measurement to one curve for sim- 
plicity. The curve we do give can tell 
the best story about transient response 
for the first few milliseconds, which is 

probably the most meaningful part of 
the story. Because the tweeter and 
midrange units cover a broader fre- 
quency range than the woofer, their 
contribution to energy for this time 
must be correspondingly greater, and 
the physics of reproduction says it 
must be. One piece of information 
that is not shown is the pitch contri- 
bution of each source of energy. The 
pitch information would be contained 
in the equivalent time -phase plot. It 
may happen that the timbre of re - 
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The first direct -drive full 
range electrostatic speaker 
system... the Acoustat X 

The promise and the quest 
It has long been believed that if an electrostatic speaker could be made to reproduce the full audio spectrum at high 

power levels, with its inherent advantages of lightning fast transient response, vanishingly low levels of harmonic and IM 
distortion, high definition, no time delay distortion, and its distinctive transparency of sound, this would be indeed, "the ultimate 
transducer." This elusive goal has been pursued by speaker design engineers for many years, and they have been thwarted 
in their quest by problems which were insoluble by the application of conventional speaker design technology. 

The problems 
There have been, and are now on the market, a number of so-called "full -range" electrostatic speakers. They have 

suffered in common from what has been charitably described as "inadequate bass response," which translates into, "they have 
no bottom end." Some of these units take an abrupt "nosedive" as high as 65 Hz. Others, even when used in staggeringly 
expensive multiple arrays, roll -off rapidly below 50 Hz. Another failing of these speakers is their requirement for amplifiers with 
enormously high power outputs, and even with these expensive brutes, the sound pressure levels obtained are inadequate 
to the demands of program material of wide dynamic range. Most of these amplifier shortcomings are caused by the great 
capacitive load, often as much as 800-1000 picofarads, presented by the electrostatic screens. This necessitates using 100 to 1 

step-up transformers to obtain the high voltage to drive the electrostatic diaphragms. For most amplifiers, which normally handle 
resistive loads in conventional dynamic speakers, this huge mis -match taxes the stability of these units and often leads to 
destructive failure of the electrostatic panel elements. In addition, the use of high voltage step-up transformers introduces 
hysteresis and "ringing" effects, and non-linearities due to poor control and damping of the signal. Although using the 
electrostatic principle, some of these speakers nonetheless are divided into woofer, mid -range and tweeter sections, 
necessitating the use of crossover networks with their inherent problems of phase shift and time delay distortion. 

The realization... the Acoustat )(direct drive 
full range electrostatic speaker system. 

The full potential of the electrostatic speaker principle is finally brought to 
fruition in the Acoustat X. Acoustat research revealed that the electrostatic screen/ 
amplifier interface problem could be solved by designing a special "servo -charge" 
amplifier, which would be compatible with the 800 picofarad capacitive load of the 
Acoustat electrostatic panels. This unique amplifier employs solid-state low voltage 
input circuitry, with an output section using special long -life tubes in a four quadrant 
"push-pull" configuration which drives the electrostatic panels directly from the high 
voltage tube elements. Thus better than 3000 volts are available to drive the transducer 
grids without the use of intermediate step-up transformers. In addition, a servo nega- 
tive feedback loop, deriving its information from the point the panels are energized, 
corrects any anomalies and provides optimum control and waveform purity. There is 
also an "instant -on" relay circuit which eliminates power umbilicals from a pre -amp 
source. The amplifier is concealed in the base of the speaker. 

Acoustat manufactures its own electrostatic panels, which are immune 
from climatic effects and completely free of arcing. They cannot be damaged by 
over -driving. Although three panels are used in the Acoustat X, electrically they are 
one. Considering the dipole radiation, there are over 17 square feet of diaphragm 
in each Acoustat X, and when each speaker is driven with its own 100 watt 
servo -charge amplifier, sound pressure levels of 110 dB at one meter on axis are 
produced. (105 dB for two speakers at 20 feet). 

Thus in the Acoustat X is the ultimate expression of the electrostatic 
speaker, with no woofers, no mid -range, no tweeters, no crossover networks, 
no step-up transformers ... with frequency response plus or minus 3 dB from 
30 to 20,000 Hz and harmonic distortion less than 1% at 3 dB below full output 
from 30-20,000 Hz. Since the Acoustat X speakers have their own integral 
amplifiers, all one need do is add a high quality pre -amplifier, sit back, and 
enjoy a new dimension of realism in the reproduction of music. The 
Acoustat X is 28 inches wide, 48 inches high, 19 inches deep at base, 
and 73/8 inches deep at the top. 

Acoustat Corporation 
1574 Ives Dairy Road/Miami, Florida 3 179/Tel: (305) 653-0701 

Suggested 
list price: $1795.00/pair. 

Check No. 1 on Reader Service Card 
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sponse (c) is different than that of di- 
rect sound (a). In truth, the "timbre" 
of any given loudspeaker is made up 
of the net contributions of each of the 
parts, a and b and c and so on. 

There are several things to look for 
in the plot Audio provides. We use a 

logarithmic energy density scale, cali- 
brated in dB, to make certain features 
stand out. A time response that has an 
exponential decay, such as the ring 
down of a strong resonance, will show 
as a straight line fall off of log energy 
versus time. The slope of this decrease 
is related to the "Q" of the peak. Mul- 
tiple reverberation, which is a discrete 
form of exponential decay, will show 
as (b), peaks which are joined by a 

straight line reverberation character- 
istic. In fact, the reverberation time 
may be obtained by extrapolating the 
curve to -60 dB relative to the first 
peak. 

Energy Decay 
A logarithmic plot of energy density 

also allows for greater visibility of 
transient distortion than the conven- 
tional linear plot of impulse response. 
Coherent signal fragments 40 dB 
down are clearly audible but would 
require an enormous linear plot to be 
seen. Remember that in order for a 

second sound to be judged "half as 

loud" as a first sound it need only be 
down between 6 and 10 dB in mea- 
sured level. Some of these early rever- 
berations which are 20 dB down from 
the principal peak are not inaudible 
by any means. 

Experience has shown that the form 
of many of the aberrations in speaker 
transient distortion show more readily 
in a log plot. One "form" that re- 
peatedly shows is the characteristic of 
diffraction due to a diffuse surface. 
The shape of direct energy sources, 
such as (a), are relatively smooth at 
peaks, whereas diffraction effects, 
such as (c) are generally irregular. 

When a cone loudspeaker is under 
test, the first signal energy you may 
see is due to sound coming off the 
edge of the cone. This is usually an 

energy peak on the rising slope of the 
first main peak. Elastic waves in a 

speaker cone consist of a combination 
of shear and compressional com- 
ponents and propagate faster than 
sound in air. These are first to reach 
the front of a speaker, and if the cone 
surround is not a perfect absorber, 
they will "launch" a sound wave from 
that point as they reflect back toward 
the voice coil. Normally this is a very 
inefficient mode, and the energy is 

very low. However, the propagation 
of the elastic waves down the cone 
can efficiently launch pressure waves 
as it travels, an effect ingeniously capi- 
talized on by Lincoln Walsh in his now 
famous driver. Many direct radiator 
speakers have poor polar and tran- 
sient response for the first few tenths 
of milliseconds because of these 
sound waves caroming off domes, 
whizzers, and the cone itself. This will 
show clearly in the energy -time plot. 

We realize that the concept of the 
time response of a speaker is a whole 
new ballgame to many people and is 

probably a bit confusing if all you ever 
considered before was steady-state 
frequency measurements. However, 
once you begin to use such data and 
get accustomed to both time and fre- 
quency measurements, the tendency 
is to get hooked and not want to go 
back to only frequency measure- 
ments. You then realize you need 
both types of data to fill in the whole 
story of loudspeaker performance. 
Audio has introduced the plot of en- 
ergy density as a function of time not 
because it is the only possible one, 
but because if you must give only one 
measurement of time performance, 
this is perhaps the most meaningful 
for evaluating speaker sound. .. 

Refuse to 
compromis 
KEF engineers never do. Every aspect of KEF drive unit technology reflects their 
no -compromise approach ... to materials, specification, quality standards. In the 
vital diaphragm for example, advanced laminated constructions absorb 
unwanted energy that otherwise would be heard as colouration 
of the original sound. KEF pioneered this concept and every 
unit benefits ... B139, a 30 by 21cm bass driver with solid 
flat diaphragm acting as a rigid piston to give clean, low - 
distortion bass over frequency range 20-1,000Hz. B200, a 
200mm low -frequency driver with consistent rubber -modified 
polystyrene diaphragm, visco -elastically damped, covering 
frequency range 25-3,500Hz. 8110, a 110mm mid range driver 
with the same diaphragm construction, and 
frequency range 55-3,500Hz. T27 ultra -high 
frequency driver with dome radiator in Mylar 
giving wide dispersion up to highest audio levels, 
frequency range 3,500-40,000Hz. 

Drive unit performance is vital to your whole 
system. No place for compromise. When you choose 
KEF, you know your units come critically tested 
and five-year guaranteed. But more, you know that 
leading manufacturers confirm your choice by using 
KEF drivers in their own quality systems. 

Distributed in the U.S.A. in conjunction with 

INTRATEC 
399 Jefferson Davis Highway 
Arlington Virginia 22202 
Telephone (703) 979 1400 

8110 

8139 

T27 

IiJF QJiFllhIITs 
... the no -compromise 

approach to uncoloured sound 

KEF Electronics Limited Tovil Maidstone Kent ME15 6QP 
Telephone 0622 57258 Telex 96140 

Check No. 18 on Reader Service Card 
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The Column 

Smile: Laura Nyro 
Columbia PC 33912, stereo, $6.98. 

Smile is Laura Nyro's most open and 
friendly and, yes, accessible record 
ever. Her first in over four years, 
it marks her reunion with Charlie Ca- 
lello who produced her two best pre- 
vious albums, Eli and The 13th Con- 
fession and New York Tendaberry. For 
Smile he has smoothed out the classic 
Nyro idiosyncrasies into a shimmering 
direct sound, bell -clear. 

After a warm, tinkly version of 
Smokey Robinson's Sexy Mama, 
which reintroduces Nyro's musical 
vernacular, her own Children of the 
Junks, reaffirms her romantic fascina- 
tion with things Oriental. Her backing 
vocal on Kowloon is absolutely be- 
witching. Her piano here is author- 
itative, as it proves to be throughout, 
and the interplay with Richard Davis' 
stand-up bass, reminiscent of his bril- 
liant work on Van Morrison's Astral 

Weeks, is the first hint of one of the 
album's recurring delights. 

Money is more electric and drives 
hard,a most impressive piece.Michael 
Brecker's sax solo is riveting and in- 
tense, and is matched with an equally 
fine trumpet part by brother Randy 
on I Am The Blues. Both songs reflect 
on the personal desolation which fol- 
lowed the money battles around 
Laura's music that drove her to seclu- 
sion. Stormy Love is about the failed 
marriage of her isolation falling apart, 
independence beckoning, while Mid- 
night Blue appears to be another 
scene from the same tableau. 

After that much emotional turmoil, 
The Cat Song is a welcome piece of 
whimsey, sung from the view of 
Laura's cat, Eddie. Smile is an amal- 
gam, first a song of love's passion set 
against winter's desolation, then be- 
coming a spacy instrumental. 

Throughout Smile, the sound is un- 

mistakably Nyro and from the first 
note, more polished than even the Eli 
album but without that disc's sterility 
and pretension. Smile is vibrant and 
alive, a reaffirmation of an original 
and mighty talent. Welcome home, 
Laura. Michael Tearson 

Sound: A Performance: A 

The Best of Leonard Cohen: Leonard 
Cohen 
Columbia PC -34077, stereo, $6.98. 

A good selection, very handsomely 
packaged with the unexpected bonus 
of notes on the songs written by the 
artist, makes this a retrospective of 
unusual worth. Beside the obvious 
"hits" (Suzanne, Bird on the Wire, 
Hey, That's No Way to Say Goodbye, 
and Sisters of Mercy) are some not so 
obvious choices which flesh out a mu- 
sical portrait of the poet Cohen. 

Leonard Cohen has suffered for 
years from the bad rap that his work is 

depressing. Not so. His humor is 

subtle and his poetry is among the 
very best and the performances su- 
perb, (especially in concert he is tran- 
scendent). Cohen's Best of is an ex- 
cellent overview of one of our most 
important and, especially in America, 
most shamefully overlooked artists. 

Michael Tearson 

Sound: A Performance: A 

Frampton Comes Alive!, Peter Framp- 
ton 
A&M SP -3703, stereo, $7.98. 
Captured Live!, Johnny Winter 
Blue Sky PZ 33944, stereo, $6.98. 

It used to be that a group would put 
out a live album to show what could 
be done without the magic of the 
recording studio, overdubbing, and 
seventeen zillion violins. The techni- 
cal advantages of the studio would be 
replaced by the sponteneity of an art - 
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ist who is working in front of an audi- 
ence, the violins replaced by the 
screaming audience. The added 
bonus would be in the creative pro- 
cess which takes place when the per- 
former has to do it all in one take. 

Nowadays, things are different. 
With a remote recording unit you can 
get just as fine a recording sound as 

you can within the sound baffles and 
hallowed halls of any recording stu- 
dio, and as the expense of doing a live 
recording is minimal these days com- 
pared to that of renting a studio, you 
can record several concerts and get 
the best takes-so much for the one - 
take magic. And as most rock per- 
formers have their act so calculated 
and preplanned that there is no more 
room for error than there is for ex- 
ceeding oneself, the rock concert has 
become (save for its visual aspects) a 

tedious recreation of the artist's pre- 
vious recordings. The object of a con- 
cert, nowadays, is not to come up with 
something new and exciting onstage 
but just to come as close to the origi- 
nal recording sound as possible, and 
this doesn't make for particularly 
memorable live albums. 

Take these two as perfect examples. 
Both guitarists play fairly well here, 
the singing is slightly below par, the 
sound is very good, and the crowd re- 
sponse is (per usual) slightly hyped - 
up. Frampton's two -record set is his 
first on his own (his only other was 
with Humble Pie, a classic of the live 
LP genre, featuring material never be- 
fore recorded by the band) and con- 
tains the Greatest Hits of his career 
(selections from his four solo albums 
and Shine On from Humble Pie). Al- 
though his first two solo albums are 
very good, his third and perhaps even 
his fourth are completely dispensable 
if you've got this album, as the live 
versions excel the others. Unfortu- 
nately, Frampton uses altogether too 
many devices on his guitar so that his 
playing (once quite extraordinary) is 

often secondary to the effects, if not 
buried in Bob Mayo's rhythm guitar. 

Winter's record is decent, with a 

fine choice of songs and speedy axe - 
work by the notably Hendrixian 
Winter (although Robin Trower 
makes his guitar sound like Hendrix's, 
J.W. actually plays very much like the 
late great). But my complaint with 
both of these albums is not that 
they're crummy, but that pre- 
dictability defeats the whole purpose 
of a live album. Too much polish and 
not enough shoe, if you know what 
mean. Jon Tiven 

Performance: C+ Sound: A 

Frampton Comes Alive: Peter Framp- 
ton 
A&M SP3703, stereo, $7.98. 

Live albums usually are issued at the 
end of an artist's contract with the 
company or when he has no creative 
push left. Peter Frampton's means 
more than that. With an especially lu- 
cid set of liner notes by Cameron 
Crowe to flesh out the context, 
Comes Alive reviews Frampton's ca- 
reer from Humble Pie onwards re- 
vealing him as a thoughtful, tuneful 
writer and an excellent performer. His 
band is basic, spare yet solid, graceful 
and strong. The show is paced well: a 

rock & roll open followed by a short 
acoustic set, then gradually rein- 
troducing the band and building to a 

smashing extended showcase finale. 
All of his four solo albums are repre- 
sented, plus Shine On from the days 
as part of the Pie. 

Frampton's work with the talkbox, a 

device that channels the guitar sound 
through the human voice, is extraor- 
dinary. It's a sound that figures to be 
one of the staple novelties for 1976, 

especially on disco records, but it is 

unlikely that such restraint and in- 
telligence on this toy will be seen 
again. 

With a successful live album, featur- 
ing some of the best live sound ever 
recorded in rock, he has covered his 
bases and built a sturdy foundation. 
The future's up to him. 

Michael Tearson 

Performance: A - Sound: A+ 

Between The Lines: Janis Ian 
Columbia PCQ 33394, SQ Quad- 
raphonic, $7.98. 
Aftertones: Janis Ian 
Columbia PCQ 33919, SQ Quad- 
raphonic, $7.98. 

The elusive Janis Ian "Queen of the 
melodic bittersweet" has again 
emerged into the public eye as a ma- 
jor artist. Her introspective, self -eval- 
uation type lyrics have finally found 
their time and audience. Her youth 
has given way to a sensitive, vital 
woman and her self-esteem, or lack of 
it, comes from a very honest place all 
of us can identify with, and her images 
of love are both full-blown and cau- 
tiously sultry. Her images touch on 
areas that in one way or another exist 
in all of us. Her love songs are a full in- 
dication of this maturation. 

The songs in Between The Lines are 
all strong, and total good taste is to be 
found in every note and word on the 
record. The quadraphonic sound is 

both lush and tasteful. 
In Aftertones, her music like her 

words, is the work of a serious musical 
artist, charged with the competence 
of a committed energetic artist. Until 
Aftertones she has chosen to hold 
back the most obvious quality, that of 
a very fine, rich vocalist. She usually 
emphasizes her musical acumen, but 
here she sings, plays, arranges, and 
writes at the same high level. The al- 
bum is eloquent, she gets it all on. 

Aftertones is her only album with- 
out a "supersong," yet it hangs to - 
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gether so well as to be enchanting from 
start to finish. This Must Be Wrong, 
Aftertones, Belle Of The Blues, Don't 
Cry Old Man and Hymn all have that 
look of whimsy, warmth and wisdom 
that has always been a part of this 
young woman. Each song on the al- 
bum has its own special magic. Janis 
Ian has emerged from a puckish, ar- 
rogant kid to a real stand-up and take - 
notice artist. Fred De Van 

Between The Lines 

Sound: A 

Aftertones 

Performance: A 

Sound: A Performance: A 

Greg Kihn: Greg Kihn 
Bezerkely BZ -0046, stereo, $6.98. 

What makes for a pop star? That 
question has rattled around ever since 
I abandoned my own singing plans 
around 1969 and left Baltimore to try 
out on Philadelphia radio. 

One kid I left behind and expected 
good things from was Gregory Kihn. 
We used to play gigs around the local 
folkie scene together and I remember 
that even then he had a flair for really 
fine melodic songs inspired by the 
likes of the late Tim Buckley, Fred Neil 
and Donovan. And I still miss the cra- 
zy times we used to have. 

Well, I went my way and Greg went 
his. Now that I no longer hope or ex- 
pect to make records it was a real thrill 
to see a pair of Greg's songs on the 
Bezerkely Chartbusters collection, 
both of them more hook -filled and 
hummable than ever. Now his own el - 
pee is out. 

At his best Greg Kihn writes natural 
Top 40 songs with hooks that perhaps 
don't mean much, but wind up haunt- 
ing you as you walk around and fill up 
surprising amounts of empty space in 
your mind. Don't Expect to Be Right, 
Any Other Woman, Worse or Better 
and the reggae -tinged Satisfied, any 
of these might be the one that breaks 
as a hit for Greg. Each is nicely bite - 
sized and strongly insinuating. On the 
debit side, Emily Davison is forced and 
cloying, but on a debut album like his 
what counts is what works, not the 
misses. Greg Kihn's debut is refresh- 
ingly free of pretense. Mostly it's fun. 

Michael Tearson 
Sound: B Performance: B - 

Back Roads: Kate Wolf & The Wild - 
wood Flower 
Owl L-001, stereo, $6.98. 

Kate Wolf's album is a fine example 
of homemade music. Her own songs 

are gentle, acoustic country songs in 
the story -telling tradition. Emma Rose 
is an especially poignant song of 
growing old, alone and bitter. Tequila 
& Me is a fine drunk song. A pair of 
songs by friends David West and 
Cyrus Clarke of the Cache Valley Drif- 
ters, Telluride and Legend in his Time 
written in tribute to the late Gram Par- 
sons are real winners. The Redtail 
Hawk by friend George Schroder is 

equally fine. 

The liner notes mention that the al- 
bum was recorded in a living room 
before an open fire, friends coming 
and going. It almost sounds that way, 
warm and comfortable like an old, 
overstuffed chair. 

(Editor's Note: Copies of the record 
can be obtained from: Owl Records, 
P.O. Box 711, Sebastopol, Ca. 95472.) 

Michael Tearson 

Sound: A Performance: B 

Anatomy of a 1/4" tape recorder 

Automatic 
shut-off 

Rugged 

Neoprene 
head mount 

for good 
alignment 

Heavy, 
3/16" plate 

for good 
alignment 

Pressure 
brush 

reduces 
wear, 

improves 
contact 

Plug-in 
electronics 

Hysteresis 
three -motor 

drive 

Electro -magnetic 
braking prevents 

tape spillage 

10" NAB 
reels 
(or 5" or 7" 
standard) 

Only seven 
moving 
parts 

One-piece, 
41/º pound 
flywheel - 
and -capstan 

Computer 
logic 
permits 
any 
command 
sequence 

Remote record Remotable 
for no -thump recording 

Two channel record/playback capability. (Other models with 
four, two or one channels; 1/4, 1/2 or full track; playback only. 
Extra performance options available.) 

Compare all the features of the Crown CX-824 with any other 
reel-to-reel recorder you may be considering. And then compare 
the price. Crown represents the real value. 

Fast playback coupon Send directly to Crown for 
specifications on Crown tape recorders. 

When listening becomes an art, 
Name 

Address crown 
Box 1000, Elkhart IN 46514 

City 

State Zip 
A-3 
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Rocking Chair: Jonathan Edwards 
Reprise MS 2238, stereo, $6.98. 

With a new label, Jonathan Edwards 
has taken a bit of a change of context. 
Leaving Boston folk behind, Edwards 
has enlisted Brian Ahern for produc- 
tion and Ahern's most recent client, 
Emmylou Harris and the Hot Band, for 
support. All the ingredients are there. 

However the cake fell. The album 
sounds sleepy and distant, utterly 
lacking fire. Edwards, Ahern and the 
Hot Band never really connected like 
Edwards and the group Orphan did 
on the excellent live album Lucky Day 
(Atco SD 36-104). Michael Tearson 

Sound: C Performance: C - 

On The Road: Jesse Colin Young 
Warner Bros. BS -2913, stereo, $6.98. 

Jesse Colin Young has become one 
of the most consistently pleasing art- 
ists around. This live album is a testa- 
ment to just that consistency, featur- 
ing several of his very best songs: Sun- 
light from the days of the Young- 
bloods, Peace Song, Miss Hesitation, 
T -Bone Walker's T -Bone Shuffle and a 

fine, extended Ridgetop, all from his 
recent solo albums. About the rest, 
Walking Off the Blues dates from 
Jesse's early folksie days while Co- 
rinna is a blues favorite he's been 
singing for years in one form or an- 
other. Have You Seen My Baby? is the 
great Randy Newman song and 
What's Going On/Mercy Me (The 
Ecology) comes from Marvin Gaye. 
More than adequate live sound and a 

tight, emotional band make On the 
Road as rewarding as could be ex- 
pected. Michael Tearson 

Sound: B+ Performance: B+ 

Faithful, Todd Rundgren 
Bearsville 6%3, stereo, $6.98. 

"There's no more of that funny mu- 
sic on the new Todd album," con- 
fided Todd's one and only squeeze, 
Bebe Buell, "but don't say anything to 
him about it or he'll start playing it 
again." Beulah was right, rock- 
fans-Todd has returned to the 4/4 
forte after meandering about in the 
jazzoid cosmos. Todd's flirtation with 
the void ended, his new album Faith- 
ful is without a doubt one of the high 
points in his career. I had my doubts 
about Todd's ability to return to the 
style for which he was best suit- 
ed-the beautiful ballads and throb- 
bing rockers of Something/Anything 
seem so much a part of Todd's days 
gone by-but rock 'n' roll's Punk 

Monk has a new album of terrific 
songs which are as disciplined as any- 
thing on his first three solo albums, 
yet revealing the musical/spiritual 
progression Todd has undergone in 
the time since. 

Side One is Todd's sandbox, in 
which he plays with his toys (the 
recording studio, primarily) without 
much concern for creating something 
wholly original but only distinctively 
Todd. This is accomplished by a series 
of recreations of rock 'n' roll classics, 
in which our hero plays the part of 
John Lennon (Rain and Strawberry 
Fields Forever), Bob Dylan (You'll Go 
Your Way & I'll Go Mine), Jimi Hen- 
drix (If Six Were Nine), and all fifteen 
zillion voices of the Beach Boys (Good 
Vibrations). Other rock personalities 
have made albums of their favorite 
oldies, most notably Bryan Ferry, Da- 
vid Bowie, and John Lennon, but all of 
them were anxious to put their stamp 
on the record by changing the sound 
of the song as much as possible. Todd 
keeps absolutely Faithful to the origi- 
nal versions, taking great pains not to 
stray from the path and letting the lis- 
tener know that it's Todd doing these 
renditions by his ability to come so in- 
credibly close. His enunciation gives 
him away every time-Todd never 
lapses into the perfunctory rock 
mumble, and a grateful listener can 
hear every lyric-and although the 
musical arrangements are practically 
identical, there is a clarity present 

which often clouded the sound of the 
original. Proving Todd is not only a 

strong creative talent but a careful lis- 
tener as well-and his vocal send-up 
of Bob Dylan is absolutely hysterical. 

As for side two, Todd has written a 

bunch of tunes which contain no 
more funny music but are distinctively 
Toddish, proving that you don't have 
to try to go out on a limb in order to 
sound unique. Todd has been slagged 
in the past, but record reviewers are 
going to have a hard time finding 
something to dislike here-from the 
slightly Dwight Twilleyesque backbeat 
of Black and White to the lush Com- 
mon Man or The Verb To Love you'll 
find nothing but dynamic, interesting 
rock music with a sense of humor that 
takes the listener by the seat of his 
pants and refuses to let go. It might be 
interesting to note that Todd hasn't 
had a record that sounded this good 
(in terms of actual recording quality) 
in years... at last he's learned how to 
produce himself within the context of 
"progressive rock." 

All in all, Faithful is one of the most 
outstanding recording achievements 
from an American artist in the entire 
history of rock, a record which pre- 
serves the past and moves toward the 
future. Thank goodness there's a mu- 
sician with as strong a personality as 

Todd's who knows how to keep both 
his music and nonmusical overtones 
in balance-and we should all be glad 
that one of the world's great song - 
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writers is again back at the top of his 
form. Jon Tiven 

Sound: A+ Performance: A+ 

Eric Mercury: Eric Mercury 
Mercury SRM-1-1026, stereo, $5.98. 

I haven't the foggiest notion who 
Eric Mercury is, but his record is a 

pleasant surprise. I really like it; I like 
his strong black voice, along with the 
songs and their presentation. If the 
name is a gimmick that is where the 
games end. 

The music is a solid rock collection 
of really good songs. The cuts range 
from semi -country to R&B with soft 
ballads for flavor. Tell Me Love, Color 
Yesterdays, Nothing Lasts Forever, 
and No One are all cuts that will be 
remembered once heard. His per- 
formance throughout is accom- 
plished, unstrained, and energetic. 
His delivery and style is a savory sur- 
prise if you like strong male vocalists 
with style and class. On performance 
alone, this superb record should not 
be missed. 

The sonies are excellently produced 
and recorded, the disc is perfect. I 

wish the folks at Mercury would give 
this record the real quadraphonic 
treatment because it has the capability 
of being a real stunner. Give this al- 
bum a try-it is a joy. Fred De Van 

Sound: A Performance: A 

Escape From Babylon: Martha Velez 
Sire SASD-7515, stereo, $6.98. 

Produced by Bob Marley, with the 
Wailers for a backing band, plus their 
back-up singers, the I -Threes, it is re- 
markable this album was even cut. But 
it was with fascinating results. 

The Wailers sound great, absolutely 
superior. The mix on their tracks is 

perfect, lots of presence with a bass 
sound that reaches out and throbs 
your gut. Martha Velez, down from 
Woodstock, even did her best. Some- 
times, as on the Wailers' Bend Down 
Low, she tries too hard and oversings, 
but on two new Marley tunes There 
You Are and Happiness and her own 
Money Man, she shines. Disco Night, a 

Marley/Velez collaboration, is no less 
than a celebration. 

Only rarely pushing too hard, Mar- 
tha Velez' Escape From Babylon is 
made for some easygoing yet hot mu- 
sic. It must have been fun to record. 
One quibble, only 4 songs per side, 
barely 301/2 minutes total seems kind 
of skimpy. Michael Tearson 

Sound: A Performance: B 

Locked In: Wishbone Ash 
Atlantic SD -18164, stereo, $6.98. 

Wishbone Ash's rep was made with 
searing twin lead guitars. Next to 
nothing of that appears on Locked In, 
which is the group's debut for Atlan- 
tic. What there is is a bunch of 
amazingly unmemorable and gener- 
ally slow songs that never lift off. Giv- 

en the dull and uninspired sound that 
Tom Dowd produced for the band, 
they really don't have much chance 
this outing. 

In the words of a country song, 
"There's nothing cord as ashes after 
the fire is gone." Michael Tearson 

Sound: F Performance: D 

Please don't pass this 
on to a friend. Almost no one knows Hartley speakers 

and we'd like to keep it that way. 

Bartley Products Corporation 
5()îJrr -(irninit`,trc'et. Tenafly. New Jersey 0îf 7O 

't t 11 (71 3442 

AUDIO JUNE, 1976 85 

AmericanRadioHistory.Com



Kingfish: Kingfish 
Round RX-L.A564-G/RX-168, stereo, 
$6.98. 

A fiery enthusiasm rarely sound on 
recent Grateful Dead family records 
distinguishes Kingfish. The band is 

spearheaded by Deadman Bob Weir 
and former New Rider of the Purple 
Sage, Dave Torbert. Fortifying enthu- 

siasm is some solid songsmithing and 
dandy playing. 

The two Bob Weir -penned leadoff 
songs, Lazy Lightning and Supplica- 
tion, have a strong, infectiously soul- 
ful feel not remote from the best of 
Steely Dan, while his Home to Dixie 
has a trace of Big Pink Country. A 
good Torbert number, Wild North - 

Though ísotair 
an unfamiliar term 
eers know it describes a critical aspect 
of loudspeaker performance. And one 
that's been a problem for decades. To 
understand it, visualize a circle with 
a loudspeaker at its center. The ac- 

curacy with which that speaker projects 
sound to all points along the circle's 
3600 radius is known as Polar Response. 

Now bisect that circle with a straight 
line, representing a wall, and let the 
semicircle on one side of it represent 
your listening area. With virtually 
every speaker, the amplitude (or 
volume) of a given reproduced sound 
varies from point to point within this 
1800 arc. To make things even worse, 
the degree of variation at any given 
point will change as the musical fre- 
quencies do. The result? A confused 
stereo image. And tonal dropouts, 
actual absences of sound at specific 
frequencies, often at numerous points 
within the listening area. 

Now, for the first time, this prob- 
lem is solved. By the Anthem Array, 
the first speaker system to achieve 
Uniform Polar Response, unvarying 
amplitude within a 1800 listening area 
at all significant frequencies. A major 
step forward in loudspeaker design. 
From Audioanalyst. 

Also available: Models A-66, A -76X, A -100C, 

A -100X, A-100XW and A -200X 

(f_l_udioanale 
Audioanalyst, Inc., P..O. 80x 262, Brookfield, Conn. 06804 

Distributed in Canada by Superior Electronics, Inc. 

land, and two impressive songs from 
the outside source of Carter/Gilbert, 
Jump for Joy (to the tune of I Know 
You Rider) and the terrific Asia Minor, 
round out side one. 

Kicking off the flip side, Good -Bye 
Yer Honor has a Bye Bye Johnny tinge 
to it and leads into Marty Robbins' Big 
Iron for a double dose of outlaw sto- 
ries. This Time and Hypnotise, both 
co -written by Torbert with r guitar- 
ist/singer Matthew Kelly, are the al- 
bum's very best, the former a con- 
vincing ballad, the latter a rocker 
which opens up to give lead guitarist 
Robby Hoddinott his hottest mo- 
ments on the disc. (I Will Understand 
It Better) Bye and Bye done up reggae 
closes the show. 

Kingfish is making top-flight good- 
time music for today. They'll cheer 
you up or make a party jump. Their 
debut feels good. Michael Tearson 

Sound: B+ Performance: A - 

Chester & Lester: Chet Atkins & Les 
Paul 
RCA APL1-1167, stereo, $6.98. 

This is the first recorded meeting of 
the two guitar giants. Best of all, it is as 

good as it should be. Each man is 

completely at home with the other 
and the rhythm section never gets in 
the way, giving Atkins and Paul all the 
room they want. A good amount of 
session atmosphere and banter is left 
in to make the music seem all the 
more real and to best illustrate the 
empathy of the two playing some old 
favorites, stand-bys like Avalon and 
Birth of the Blues. Further, except for 
overdubs on Caravan and Lover 
Come Back to Me, the music is un- 
adulterated, warts and all. 

There's never even the slightest 
problem figuring who plays what 
since the "sound" of each man is in- 
tact; the melodically rich, reedy 
sound of Chet Atkins and the other- 
worldly sound of Les Paul, aided by 
reverb and other mostly self -invented 
electronic devices still reminiscent of 
his classic hits with Mary Ford. (Inci- 
dentally, Capitol has an excellent Les 
& Mary set called The World is Still 
Waiting for the Sunrise, ST -11308.) 

Special mention must go to Nat 
Hentoff for his extraordinarily en- 
lightening notes, the best since Pete 
Hamill's job on Dylan's Blood on the 
Tracks. Michael Tearson 

Sound: B+ Performance: A 
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Jazz & Blues 

King Cobra: Woody Herman 
Fantasy F-9488, stereo, $6.98. 

Woody Herman, now in his fortieth 
year as a bandleader, has been trying 
to bring the generations together with 
his jazz -meets -rock efforts recorded 
for Fantasy and performed on cross- 
country concert tours and college 
seminars. 

As on past Fantasy albums, the Her- 
man musical message is delivered dy- 
namically with a brassy elan, contem- 
porary energy and excitement. Unfor- 
tunately, the jazz element is not as 

strong in this collection, rather the al- 
bum is saturated with fuzztones, feed- 
back, wah-wah pedals, and other 
electronic distortion effects that form 
the most irritating part of the rock vo- 
cabulary. The material ranges from 
Stevie Wonder (Don't You Worry 
'Bout A Thing) through Carol King 
(Jazzman) to Chuck Corea (Spain). 
There are an unduly number of elec- 
tric piano solos, and call me a reac- 
tionary if you will, but the electrified 
piano has a positively anemic sound 
when compared to the sonorities and 
resonance of the acoustic instrument. 

Herman remains a fine jazz soloist; 
his work on the soprano sax is fiery 
and volatile, and his lush, rich Johnny 
Hodges derived alto is a consistent joy 
as it sings out in a lustrous perform- 
ance of the Harold Arlen -Johnny 
Mercer standard, Come Rain or Come 
Shine, the only non -contemporary 
title in King Cobra. Tenor sax man 
Gregory Herbert plays with muscular 
eloquence, and Woody wails in the 
lower registers of the clarinet on a 

bluesy instrumental called Toothless 
Grin, another good track. Aside from 

these two selections, I was bored by 
Herman's unrelenting efforts to stay 
au courant. 

As on all Herman Fantasy LP's, the 
recording and remixing job by engi- 
neer Jim Stern is first-rate; the album 
has a clean, expansive sound. 

John Lissner 

Sound: A Performance: A 

Batch of Jazz: Harry James and 
Woody Herman 
Tulip TLP 107, mono, $5.98. 

One would need to have a singular 
devotion to big band jazz and to Har- 
ry James and Woody Herman to buy 
this curio, an album made up of bad- 
ly -recorded, late 1944 Armed Forces 

Radio broadcasts from the Hollywood 
Palladium. The Herman band was in 
its transition period, moving from 
Swing into its "First Herd" progressive 
jazz phase, and one can hear a pre- 
view of such First Herd classics as Ap- 
ple Honey and The Good Earth (still 
titled Helen of Troy in this perform- 
ance). The muddiness of the off -the - 
air "bootleg recording" is such that 
the powerful ensemble work and ex- 
citing solos, soon to inflame the jazz 
scene in 1945, are badly muffled. In ad- 
dition to the jazz instrumentals, 
Woody sings several innocuous pop 
tunes including Straighten Up and Fly 
Right and Tain't Me. 

The Harry James broadcast has a 

slightly improved sound quality and 

AUDIO JUNE, 1976 87 

AmericanRadioHistory.Com



there are two swing -jazz instrumen- 
tals, The Mole and 9:20 Special, but if 
you own the original recordings, or 
the LP re -issues, who needs these un- 
less you're a Harry James freak? The 
five pop tunes sung by Helen Ward 
and Buddy DeVito are as bland as can 
be. John Lissner 

Sound: D Performance: B 

Phenix: Cannonball Adderley. 
Musicians: Cannonball Adderley, so- 
prano and alto saxophones; Nat Ad- 
derley, cornet; George Duke, key- 
boards and synthesizers; Mike Wolff, 
keyboards; Sam Jones, bass; Walter 
Booker, bass; Louis Hayes, drums; 
Roy McCurdy, drums; Airto Moriera, 
percussion, conga drums. 
Songs: High Fly, Work Song, Sack O' 
Woe, Jive Samba, This Here, The Side- 
walks of New York, Hamba Nami, Do- 
mination, 74 Miles Away, Country 
Preacher, Stars Fell On Alabama, Walk 
Tall, Mercy, Mercy. 
Fantasy F-79004, stereo, two discs, 
$8.98. 

This was the last album Cannonball 
Adderley recorded before his un- 
timely death in 1975. Coincidentally, it 
represents a synopsis of the groups he 
led over the last 15 years. Sides 1 and 2 

bring together George Duke, Sam 
Jones, and Louis Hayes for an inviting 
acoustic set in a long overdue record- 
ed reunion. The second disc (sides 3 

and 4) is a set of more recent tunes, 
more electronically oriented and fea- 
turing Adderley's then current group. 

While it is true that all of the tunes 
on Phenix have been recorded by the 
Adderleys in the past, Cannonball's 
new treatment of earlier material is 

nothing less than refreshing. His ren- 
dition of The Sidewalks of New York, 
a decades -old standard, is testimony 
to the ageless quality of good music 
when it literally receives a breath of 
fresh air from a genius. Adderley was 
one of those few who could transcend 
the instrument itself, the personality 
and mood of the man came forth with 
his unmistakable sound, not just the 
common vocal utterances of the sax- 
ophone itself. There is a fiery quality 
about Adderley's playing even within 
the serenity of Stars Fell on Alabama. 

The last appearance the Adderleys 
made, which I attended, left me with an 
unforgettable impression. It was a re- 
laxed, pleasant warm country -like 

summer evening at the Temple Music 
Fair when two ebullient figures 
dressed in almost celestial white lei- 
sure garb made their way on stage. 
With the rhythm section already 

cooking, the two brothers brought 
with them a stage presence sparking 
an indescribable sensation over the 
audience, and lasting the entire eve- 
ning. Adderley, in his almost mock- 
ingly intellectual style, $20 words, and 
all (like Bird used to do), announced 
that the audience would be "thusly 
provided with ... a spiritual uplift..." 
This is apparent on Phenix. 

Nat Adderley is perhaps the most 
overlooked cornetist. He demon- 
strates his unfaltering creativity on 
Domination. Opening with a very 
swinging up -tempo modal beginning, 
acoustic comping by Mike Wolff in 
the Tyner vein, the group makes way 
for some funky electric piano ram- 
blings, a McCurdy solo, percussion by 
Airto, an Adderley soprano shot, and 
a return to acoustics. 

Jazz is the audible essence of the 
impromptu-a phenomenon affected 
by the surroundings, atmosphere, and 
the convergent personalities of musi- 
cians and audiences alike. Sensitive 
musicians have a sixth sense for antici- 
pation and interpretation of music 
and life's activities in general. Can- 
nonball's was at such a peak on Phe- 
nix. The phoenix is used as a symbol of 
immortality in Egyptian mythology, 
and here appropriately represents 
one of Cannonball's finest recorded 
efforts, musically and in terms of au- 
dio quality, in a brilliant career. 

Eric Henry 

Sound: B+ Performance: A - 

Long Yellow Road: Toshiko Akiyoshi- 
Lew Tabackin Big Band 
RCA JPL 1-1350, stereo, $6.98. 

Formed in Los Angeles in 1974, this 
outstanding big band has enjoyed 
great success in Japan, where this al- 
bum (and the band's first LP, Kogun) 
was first released. It has also been 
heard at the Monterey Jazz Festival 
and is building a following in Cali- 
fornia. No doubt, the welcome U.S. 
release of this disc will help extend its 
reputation further. 

This is a band with its own sound. 
All the arrangements and most of the 
compositions are by Toshiko, until 
now best known as a pianist-a talent 
she modestly doesn't feature strongly 
within the band. Her writing for five 
flutes (ranging from piccolo to bass 
flute) is particularly striking; it is well 
displayed on The First Night. Her use 
of rhythmic accents is also very per- 
sonal. It doesn't express itself in odd 
time signatures but rather in the 
phrasing of the music. 
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The band has enjoyed the relative 
stability of personnel without which it 
is impossible to build a first-rate large 
jazz ensemble. A key factor is co -lead- 
er Tabakin, a superior tenor sax- 
ophonist, an excellent flutist, and the 
band's outstanding solo voice. 

There are others, however. Alto 
(and soprano) saxophonist Gary Fos- 
ter, influenced by Lee Konitz but with 
his own voice, is heard to good ad- 
vantage, as is veteran reedman Bill 
Perkins. There is good trumpet work 
by Don Rader and Bobby Shew, and 
trombonist Charlie Loper has his say. 
The rhythm is well handled by bassist 
Gene Cherico and alternating drum- 
mers Chuck Flores and Peter Donald. 

The most exciting piece, Opus No. 
Zero, features Tabakin at his most 
Sonny Rollins -like, plus extensive 
chases involving the whole reed sec- 
tion. The most exotic entry is Children 
in the Temple Ground, featuring 
Toshiko's piano, and singer Tokuko 
Kaga in a charming Japanese in- 
troduction. 

Quadrille, Anyone, reflects an El- 
lington influence in terms of timbre 
and spots Perkins' warm britone sax as 

well as the use of flute doubles. Fos- 
ter's soprano solo is fluent and musi- 
cal. 

The most moving solo work, comes 
from Tabakin in Yet Another Tear, 
dedicated to the memory of the great 
tenor players-Coleman Hawkins, 
Don Byas, Ben Webster and Paul Gon- 
salves-no longer among the living. 
He does them justice. 

This is the most musically rewarding 
big band to come along since the 
Thad Jones -Mel Lewis Orchestra by 
which, incidentally, it is influenced. It 
offers welcome proof of the contin- 
ued viability of this sturdy branch of 
jazz, and I unhesitatingly recommend 
the album to all lovers of the genre. 

The domestic pressing, while ad- 
equate by U.S. standards, is much in- 
ferior to the Japanese edition. 

Dan Morgenstern 

Sound: A Performance: A 

Awakening: Sonny Fortune 
Musicians: Fortune, alto sax, flutes; 
Kenny Barron, John Hicks, piano; 
Wayne Dockery, Reggie Workman, 
bass; Chip Lyles, Billy Hart, drums; 
Angel Allende, percussion. 
Songs: Triple Threat, Nommo, Sun - 
shower, For Duke and Cannon, Awak- 
ening. 
Horizon SP -704, stereo, $6.98. 

Awakening brings to life the post - 
bop side of Sonny Fortune's sprawling 

talents. While with Tyner his playing 
was more often compared to that of 
John Coltrane's creative outputs dur- 
ing the classic quartet years (circa 
1961-64). Fortune is more concerned 
with the roots of jazz, strong, swing- 
ing foundations in the acoustic 
rhythm section, colorful changes, and 
perhaps an all-around change of pace 
from the electronics and "crossovers" 
everyone expects, in general, and his 
past performances, in particular. 

Triple Threat, a 10 -minute cut is 

long by producers' standards, too 
short by mine, considering the inde- 

scribable musical niceties, swinging 
solos, and fun blowing for all in- 
volved. If you listen to this cut a thou- 
sand times, you're still merely wetting 
your pallet. Nommo, written by Phila- 
delphia bassist Jymie Merritt, is a 7/4 
cooker, featuring the formidable Re- 
ggie Workman (one time bassist with 
Coltrane). This cut was recorded pre- 
viously by Lee Morgan (Live At The 
Lighthouse, Blue Note BST 89906) 
while Merritt was a part of this group, 
and some interesting comparisons can 
be made between Morgans' solo and 

(Continued on pg. 95) 

JUST RELEASED 

Schwann 1976 

Artist Issue 
The new Schwann 1976 ARTIST ISSUE is now ready! This valuable reference 
volume to classical records and tapes (popular and jazz recordings are already listed 
by performers in the monthly Schwann) contains listings by performing artists. This 
first Artist Catalog in six years includes records and'tapes as listed in Schwann -1 and 
Schwann -2 Catalogs through January 1976. 

The Artist Catalog is a needed and much sought after publication for classical record 
enthusiasts. It is organized into convenient sections: 

1) Orchestras, Chamber Groups, Quartets, etc. 
2) Conductors 
3) Instrumental Soloists (by instrument-Flute, Harpsichord, 

Piano, Violin, Organ, Recorder, etc.) 
4) Choral Groups 
5) Operatic Groups 
6) Vocalists 

The 1976 Artist Catalog runs 280 pages and contains some 25,000 entries. It is 

an encyclopedia of valuable classical record information. It is bound in a heavy, 
plastic -coated cover that will withstand years of hard use. 

Your dealer should have copies now. Ask him to order copies if you do not find 
them in stock. 

$3.95 
at your dealer's 
$4.50 by mail 

If your dealer cannot supply you, 
send this coupon, but PLEASE try 
your dealer first. 1f you do 
not wish to cut out this coupon, 
use plain paper, giving the in- 
formation requested. 

Schwann Publications 
137 Newbury St., Boston, MA 02116 

AU 

Please send me a copy of the 1976 Artist Issue. 

I am enclosing $4.50 cash or check (No stamps) to cover cost plus 

postage and handling. 

Name 

Address 

City State Zip 
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(Continued from pg. 89) 

Sullivan's on this date. Once again, 
Billy Hart is an articulate, powerful 
drummer, always listening, always 
complimenting, never even hinting at 
being musically obstreperous. He is 
underrated, perhaps, by listeners, yet 
here he is appearing on another es- 
sential contemporary jazz recording. 

While Fortune's directions are 
situated more middle-of-the-road on 
Awakening, his portrait as a musician 
cannot and should not be placed ex- 
clusively in one school of playing or 
another. His ever growing reservoir of 
abilities draws from diverse and far 
reaching musical tributaries. It would 
be nice to hear Fortune perform on 
tenor sax in future albums, since his 
performances with Tyner were so 
sparkling. 

Kenny Barron's keyboard prowess 
deserves special mention. He has cer- 
tainly developed into one of the most 
important pianists, and he's done it in 
a very quiet way. It's almost as if he's 
come quietly in through the back 
door of jazz's mainstream and is now 
really roaring. Barron and Fortune not 
only come from Philadelphia, but 
they also look alike! They were a part 
of Buddy Rich's small group around 
the time this LP was recorded, and 
perform comparably well on Very 
Alive At Buddy's Place (Groove Mer- 
chant GM 3301). 

The recording and packaging of 
Awakening, as with all the Horizon's 
I've seen and heard, is a giant step in 
the right direction. Horizon has taken 
the rare initiative of including a lead 
sheet of For Duke And Cannon, with 
the album, with worthwhile and ex- 
tensive liner notes, complete record- 
ing dates, places, personnel, etc. and a 

stereo mix diagram of one cut. The 
recording quality even approaches 
that of the top jazz imports (Steeple- 
chase label from Copenhagen, ECM, 
etc.) which use their masters to press 
but 10,000 copies instead of the who - 
knows -how -many pressings per mas- 
ter in the States. Oh, by the way, Hori- 
zon claims "one of the important reed 
sidemen makes his debut as a great 
leader," on Awakening. Disregard 
this! Long Before Our Mothers Cried 
(Strata East SES 7423) was recorded 
two years ago by Fortune (and is 

more worth picking up for your en- 
joyment). 

The stimulating, invigorating music 
of Awakening is made more pleas- 
urable by the magnificent recording. 
Awakening is a gem. 

Eric Henry 
Performance: A Sound: B+ 
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FASTEN 
YOUR 

SEATBELT 

way Speaker Kit 

...and get ready to hear a fan:antic H l -Fl stereo 
component music system. 

IN YOUR CAR. 
The AudioMobile SA500 car stereo system reproduces music with 

astounding clarity and power, and is compatible with 
every car radio and tape player on the market. 

THE COMIPONENTS 
50 Watt RMS *Stereo Power Amplifier 

Precision Preamplifier/Equalizer 
Two-way Monitor Speaker System 

Buckle Up: experience a musical trip you'll never forget. 

"Typically less than 0.3% THD C 20 Watts RMS per channel into 3 ohms, over the 
entire frequency spectrum from 20Hz-20kHz. 

AIL AudioMobile, Inc. 
3625 W. McArthur Blvd., Santa Ana, Calif., 92704 (714) 549-2730 

AJ 

I would like to hear the AudioMobile SA -500 Component Car Stereo System. 
Please send me full information and names of dealers in my area. 

NAMF 

ADDRESS 

CITY STATF ZIP 

Mail To: AudioMobile, Inc., 3625 W McArthur Blvd., Santa Ana, Calif., 92704 (714) 549-2730 

Check No. 6 on Reader Service Card 
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Canby's Capsules 

Boulez Conducts Schoenberg Gurre - 
Lieder. Napier, Thomas, et al., G. Rich, 
narr., BBC choruses, orch. Columbia 
M2Q 33303, 2 discs, SQ quadraphonic, 
$15.96. 

Boulez Conducts Ravel: Daphnis et 
Chloé complete ballet. N.Y. Philhar- 
monic, Camerata Singers. Columbia 
MQ 33523, SQ quadraphonic, $7.98. 

Shostakovitch: Symphony No. 5. 
Phila. Orch., Ormandy. RCA ARDI 
1149, CD -4 quadraphonic, $7.98. 

Shostakovitch: String Quartets Nos. 7, 
13, 14. Fitzwilliam Quartet. L'Oiseau - 
Lyre DSLO 9, stereo, $6.98. 

Saint-Saëns: Violin Concerto No. 3. 
Havanaise. Louis Kaufman; Nether- 
lands Philh., Van den Berg. Orion 
ORS 75177, stereo, $6.98. 

Robert IKajanus Conducts Sibelius 
Symphony No. 1; Belshazzar's Feast 
(1930, 32)x. Vox Turnabout THS 65045, 
mono, $3.98. 

William Mathias: Music for Organ. 
Christopher Herrick, organ of Here- 
ford Cathedral (England). L'Oiseau - 
Lyre SOL 542, stereo, $6.98. 

Edward Tatnall Canby 

One of the first monster 78 albums, weighing tons, was of this gigantic collec- 
tion of Romantic songs with soloists, narrator, vast chorus, huge orchestra; if 
you thought Schoenberg was "modern," just listen here! The music was 
blown up to size around 1900 but the orchestration is 1911, and sounds it; 
general style is super -Wagner, outwardly more old fashioned than Mahler. 
Boulez scintillates here-after all, this is a Forerunner of the Contemporary. 
Four sides of gigantic SQ, quite something. 

Daphnis is a milestone of early Contemporary and it's French, enough to ex- 
cite Boulez to his best. This is a taut, economical, driving performance, good 
change from too much emphasis, in other versions, on the Impressionistic as- 
pect, plus too much plain yelling and pounding in the big climaxes! Boulez 
holds the wordless chorus down to size. 

The Fifth was for long the Shostakovitch Symphony-that was before he went 
past nine and on into the teens. It is still a monument of the neo -Romantic 
style of the 1930s, and Ormandy, once again, is the man who remembers how 
it ought to sound. You could call this a definitive version. The surround sound 
is conservatively excellent, very much an orchestra in a big concert hall, and 
not bad CD -4 for a pre-quadulator operation. Quiet surfaces and only a few 
end -of -side squawks of protest from the demodulator. (Composers will put 
their loudest music in the wrong places....) 

...the aging composer, withdrawing more and more into his own private 
death -haunted world"-here indeed is the ultimately terse, wry expression of 
that sad and embittered face we see on the cover; this young English group, 
friends of the composer, play him as he should be played. As always, a difficult 
mixture of strong musical thinking and untamed musical platitudes, here 
boiled down to the essence, the last of a major 20th century enigma. Inter- 
esting. 

Not all top-flight fiddlers have long hair and show-off personalities; if not, 
they often get side tracked. This bald-headed oldster with the pleasant face is 
no show-off but his Kreisler -like playing is obviously the genuine article and 
his Saint-Saëns is a model of old-style violin performance. "A musicians' musi- 
cian"? On discs, he's anybody's. 

The very first Sibelius symphony recording of all-Kajamus, born 1856, was an 
older champion of Sibelius before the turn of the century, and made these 
recordings just before he died. The Symphony (anon. English orch., 1930) is 

typically close and dead, IM -tinny in loud parts, but very listenable; Belshaz- 
zar, two years later (London Symphony) is startingly improved with good am- 
bience, cleaner highs, an almost 1940s mike style. Lively horse's -mouth per- 
formances. 

Who-? Well, this disc gives us all his published organ music to 1974, so now 
we know. Such a collection! (And mostly commissioned, too-he's famous). 
The man blissfully ignores modern developments, writes a snazzy 1940s style, 
nervously energetic, jerky, full of slick organ tricks, all for the old-fashioned 
monster organ, of course-what else? He gets himself played with immense 
dexterity by Christopher Herrick. An entertaining sort of music if incredibly 
sectarian-at least it is neither pretentious nor lugubrious, nor even long- 
winded. Just down-to-earth pro. Like a good dentist. A smiling dentist. 
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Bach: The Brandenburg Concertos. 
Boyd Neel Chamber Orch., Neel. 
Olympic 8131/2, 2 discs, stereo. 

Liszt: Five Hungarian Rhapsodies. 
Claudio Arrau, piano (1951-52). Inter- 
national Piano Archives (Desmar) LSM 
1003, mono, $6.98. 

Mendelssohn: Octet for Strings Op. 
20. Janacek, Smetana Quartets. Van- 
guard Supraphon SU 4, stereo, $6.98. 

Teresa Berganza; Canciones Espa- 
nolas. Narciso Yepes, guitar. Deutsche 
Grammophon 2530 504, stereo, $7.98. 

The Baroque Sound of the Trumpet. 
John Wilbraham and Leslie Pearson. 
Argo ZDA 203, stereo, $6.98. 

Golden Dance Hits of 1600. Ulsamer 
Collegium, Collegium Terpsichore, 
etc. D -G Archive 2533 184, stereo, 
$7.98. 

Stravinsky: Symphony of Psalms 
(1929); Canticum Sacrum (1958). Choir 
of Christ Church Cathedral, Oxford, 
Simon Preston. Argo ZRG 799, stereo, 
$6.98. 

Stravinsky: Concerto for Piano and 
Winds (1924); Ebony Concerto (1946); 
Symphonies for Wind Instruments 
(1920); Octet (1923). Theodore Bruins, 
pf., Netherlands Wind Ensemble, De 
Waart. Philips 6500 841, stereo, $7.98. 

Bach: Mathaus-Passion (St. Matthew 
Passion). Soloists, Amsterdam 
Toonkunst Choir, Concertgebouw 
Orch., Mengelberg. Philips 6747 178, 3 

discs, mono, $23.94. 

A whole "Audio ETC" about this reissue without a word on the music. As of 
Boyd Neel's heyday, the 30s and 40s, these would have been definitely "mod- 
ern" versions, with correct instruments, harpsichord, etc. Today they sound a 

bit old fashioned, somewhat heavy and slow, though still rating as "authen- 
tic". We go faster and lighter. Good stuff, just the same, and a very acceptable 
sound, probably at a bargain price. 

Columbia made these 'way back, didn't release them-probably because of 
musical problems. The new Piano Archive people at Desmar have remastered 
in mono from the originals with excellent piano impact-the present elder 
statesman in his palmier days. Total finger fluency, but I found the Liszt piano 
whipped cream on the chaste side-might as well open 'er up in this sort of 
music! 

This astonishingly expert work, written at 16, remains as one of Mendelssohn's 
best things, if youthfully wordy. Good to find here two top Czech quartets 
playing perfectly together with impeccable phrasing and shaping for a sterling 
performance. Drama-no. But better that way; the music "speaks" more hon- 
estly, even the cluttery last movement, without any extra dramatics a -la -virtu- 
oso. Nice stereo eight -way spread. 

This would be a standard solo vocal recital disc-except that all the music is 

"ancient," i.e. out of the musicological 13th to 16th centuries. Sad, because as 
such it is a musical mess, an opera voice in the wrong milieu. Of course, if 
you'll just take these as arrangements for modern voice and guitar, you'll find 
it all very lovely. She is a fine singer, but not for old music. 

One of those trumpet records! Sorry, but this is NOT the sound of the Ba- 
roque trumpet, however thrilling it may be; we have here the modern profes- 
sional, loud, fierce, and piercingly brilliant (and a fine player he is, too) plus 
an organ, a good old-fashioned churchy organ, not in the least Baroque. Oh, 
well-why make a fuss! It's all Baroque music, almost all English, and the 
sound is indeed gorgeous, from Agincourt to Jeremiah Clarke, resonantly 
recorded. 

This is non -authentic in reverse! I read the title first as "1900," expecting more 
Joplin Far from it-this is the real stuff, dance music on old instruments of the 
period, in a lively sequence of dozens of little tunes. Never can figure out how 
they could dance to these when they last only a minute or so. They don't say 
here, nor anywhere else in the album. The notes here. give instructions-for 
dances NOT included in the music played. Fun & games. 

The earliest recording of the Symphony of Psalms (I own it) was under 
Stravinsky, c. 1933-how immensely more assured and fluent is this fine new 
version. The best so far! Times change, what was unsingable now sings it- 
self-no problems. The familiar angular Stravinsky style persists in the much 
later Canticum, complex and semi -serial, atonal, dissonant; yet these superb 
singers, the boys, the men, the soloists, and the instruments too, make every 
note clear and easy-really extraordinary. An outstanding Stravinsky disc. 

Stravinsky for winds, played by the best wind group I ever hope to hear (see 
many Philips discs). This is the between -the -wars Stravinsky, jazzy, bouncy, 
ranging from early -dissonant to later -suave, with a good beat and plenty of 
earthy blats and bumps throughout. Ebony, composed for Woody Herman 
and first recorded by that bewildered Herd ('way out of their depth!), is here 
as smooth as butter, saxes and all; the rest is just as good, relaxed, and well 
styled. Just don't expect to fly the Romantic route, that's all. None of that. 

What a monumental curiosity! This 1939 live performance, moments before 
the War, brings us Bach as of the late 19th C. faithfully perpetuated by old 
Willem Mengelberg. Bach a la Wagner! Amazing. But also often very musical. 
For 1939 a remarkably clear, clean sound, the big ensembles a bit muddy. Un- 
canny to hear that 1939 audience shuffling between numbers. How many sur- 
vived the War? Anyhow, a fine comparison with present-day Bach performing 
on later records. 
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Classical Reviews 

Sibelius: Symphonies No. 5 and 7. 

Boston Symphony, Colin Davis. Phi- 
lips 6500 959, stereo, $7.98. 

No turn -of -the -century composer 
(that's when he did his most impor- 
tant work) has suffered such a 

changeable significance, in the years 
since, as Sibelius. He has been in, and 
out-now he is being revived in a new 
fashion-as one of those now desir- 
able mystIcs of the pre -WWI era. Is 

he, though? 
Once, Sibelius was the greatest 

"modernist" of them all. Even I can 
remember that and indeed the very 
first "modern music" I ever bought 
on records was the Sibelius Fourth 
which, incredibly, I remember as 

being totally incomprehensible to me 
at the time. Then Sibelius was joined 
up with Rachmaninoff as one of the 
big new -style Romantic composers, 
the ones who wrote those Big Themes 
to swoon over. Every major orchestra 
played Sibelius once a week. But, alas, 
Romantic music began to fall out of 
fashion in the 40s (that is, Brahms and 
Franck and Schumann were apolo- 
getically jazzed up and streamlined 
for modern consumption)-and Si- 
belius just faded away. Too old fash- 
ioned. Almost. There was always Or- 
mandy and others of his generation to 
keep his music alive, if mainly for the 
old ladies in the audience. Young lis- 
teners cringed with horror at the very 
thought. 

And new-mysticism. Back comes 
Sibelius it a new costume. Colin Davis 
does an interesting job of it. He's 
youngish; he isn't old enough to re- 
member the solid earlier ways of play- 
ing the music-he does his very best, 
which is a lot, to make Sibelius into a 

genuine updated mystic. It almost 
works; he is a fine leader and the 
BSO, after all, had much to do with 

Edward Tatnall Canby 

the original success of this composer 
back under old Koussevitsky. 

And so my mild criticism of the 
Davis Sibelius is simply that this com- 
poser is much too expert an orchestral 
writer to need what one might call 
overt interpretation, whether for mys- 
tic effect or any other. This, for my 
ear, is what Davis is doing. It isn't real- 
ly right. 

Sibelius is not a mystic-not, at 

least, in today's rather specialized ex- 
tra -sensory sense. He merely loved his 
old Finnish legends and used them 
cannily for their suggestive power and 
their appeal to nationalism in the ap- 
proved fashion of his own day. He 
was, even more, a writer of those big 
tunes and catchy themes that we all 
love; they speak for themselves much 

better when done forthrightly than 
when loaded up with extra ex- 
pressiveness, as in these recordings. 

I suggest trying Ormandy first (on 
RCA). He is one of the few real Si- 
belius traditionalists left, going 
straight back to the old days when the 
music was brand new and gor- 
geous-Ormandy knows how. After 
him, you can listen to Davis and un- 
doubtedly enjoy him the more for the 
comparison. 

Brahms: Deutsche Volkslieder (Ger- 
man Folk Songs). Edith Mathis, sop., 
Peter Schreier, ten., Karl Engel, pf., 
Rundfunkchor, Leipzig. Deutsche 
Grammophon 2709 057, 3 discs, ster- 
eo, $23.94. 
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Sound Advice 

1-lett'A A Guide To Thi 
C2P.cotd. BuAiaei By Tki Pfit*4! 

Compiled from Recording Institute of America's interviews with key executives and "hit - 
makers", plus Reference Directory and Dialogue's Viewpoints of industry "stars". 

Listen to the industry "pros" describe the 
workings of the Music Business. Hear the 
most respected attorneys of the entertain- 
ment field define and discuss the legal 
terminology of Recording Contracts, Song- 
writer Contracts, Professional Management 
Contracts. Over 31/2 hours of professional 
reference ... could be the most important 
200 minutes of your life! 

Nome Rwru1inq Counee 
-a must for every creative tape recorder owner! 

HOME RECORDING TECHNIQUES is 
three hours on two 7 -inch, 71/2 ips, 4 - 
track tapes, including a booklet of 
diagrams on: 

sample mi- 
crophone 
placement 
instrument 
set-up 
console and 
machine 
patching for 
special ef- 
fects 
and MUCH City 

MORE! 

ONLY 17.95 E SAVE MONEY. My payment is enclosed. Publisher pays all postage and 

IL handling. Same money -teck return privilege. 

Plus . .. RIA Reference Directory, including 
sample songwriter affiliation forms, sample 
artist contracts, writer contracts, etc., in 
addition to a Directory of Record Manufac- 
turers, Music Publishers, Personal Managers, 
Producers and Booking Agents. Also Record 
World's "Dialogues" with over 50 candid 
interviews from Record World magazine, and 
a cross-section of "star" personality interviews. 

You get all the above (regularly $49.95) 

for only $39.95 for AUDIO readers. 

r 10 DAYS FREE APPROVAL-MAIL TODAY 
Book and Learning Systems Division 
NORTH AMERICAN PUBLISHING COMPANY 
401 N. Broad Street, Philadelphia, Pa. 19108 

Please send ( ] copies of "Music Industry 
Cassette Library" at $39.95 each. 

Please send [ ] copies of "Home Recording 
Techniques" at $17.95 each. 

Name 

Please Print 

Signature 

Address 

Total Amount 

State Zip 

Check/ 
Money Order for $ 

J 
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Everything you need to know 
about CB is in this new book 

by Radio Shack! 
L"1ISV` ABOUT 
CB TWO-WAY RADIO 

v 

Contents Include 
Types of radios Antenna facts 
Methods of installing equipment 

How it works Distance Rules 

CB slang Glossary More! 

Reg. 124 

25° 
WITH THIS AD * 

Special Introductory Offer! 
Our just -published 116 -page CB 
pocket-size book is available now 
at Radio Shack stores at a 
"give-away" price of just 25e, prior 
to its listing in our catalog at $1.25. 
If you're into CB 2 -way radio or 
getting in (as who isn't!) you'll want 
this book to avoid costly errors. 

Edited by the folks who started our 
famous Realistic® CB line in 1959, 
it's authoritative and very easy to 
read. 9 chapters. Over 100 pictures. 
Written for laymen. None sent by 
mail. *Get your copy for 25e by 
bringing this ad to any nearby 
participating Radio Shack store or 
dealer TODAY! 

Radie $haeK CB SINCET 
959 AY IN 

A TANDY COMPANY 732-1 

e 
on your records 
you've probably 
never heard 

before, because of compression and other compromises made by the 
record manufacturer (for reasons we explain in our literature). 

The dbx 117 expands the listening experience to restore the gritty 
steel of guitar, the incisive bite of brasses and the percussive impact of 
dnuns and cymbals as you've never heard them before except in live per- 
formance. As a bonus, the 117 dramatically reduces record surface noise 
and tape hiss, and adds a new dimension to FM listening. 

To hear all the music you paid for, take your favorite record 
or tape to your dbx dealer and ask him to play it through the dbx 117 
dynamic range enhancer. You'll hear music you didn't know you owned. 

For complete information and list 
of demonstrating dbx dealers, contact: 

dbx dbx, Incorporated 
296 Newton Street 
Waltham, Massachusetts 02154 

Three discs, six whole sides, gor- 
geously musical settings of little songs 
for voice and i. iano-a soprano and a 

tenor alternate the solo songs for vari- 
ety and the last side is for four-part 
chorus; it's a project as monumental 
as the Brahms Geselleshaft (complete 
works) in its own sonic way. But can 
one listen to 42 successive folk songs, 
then 14 songs for children, followed 
by nine for mixed chorus, all in a 

couple of hi-fi sessions? A big dose. 
Well, we always face this problem 

when the LP record goès in for "com- 
plete" documentary recording. Three 
LPs do not compare to three printed 
volumes of visible source material; 
the medium is different. One tries for 
as much performing excellence as 

possible along with enough variety to 
keep up the sonic interest, and that is 

far from easy. This big "complete" set 
does its job to 85 per cent of per- 
fection, which is a lot. But both 
soloists tend to be too loud, too close, 
for the simple song material-Edith 
Mathis in particular sings her high 
notes like something out of Carmen 
through Peter Schreier is better con- 
trolled. Not bad-just occasionally 
disturbing and gets in the way of good 
communication. The piano is ex- 
emplary-very important to 
Brahms-and the choral music on the 
last side is a good contrast. 

Folk music? In all the fancy accom- 
panying notes not a word is said about 
the contrast between this "folk" mu- 
sic and today's conception-at least in 
America-of authentic folk music. 
These tunes were taken down (when 
they were not actually composed) in 
written notation, with very free alter- 
ations to make them sound more like 
proper "art" songs. There was not the 
slightest thought of preserving the 
original "country" style, which would 
have then been considered crude. 

Even so, there is a genuine folk 
quality to the music, if only in the 
memorably lovely tunes, each in nu- 
merous verses, often with a different 
piano accompaniment for each verse 
from Brahms. His music is the quintes- 
sence of pure "classical"-and abso- 
lutely marvelous stuff, if you ask me. 
He was always at his best in fixing up a 

good tune. 

Nathan Milstein, J.S. Bach Sonatas 
& Partitas (solo violin). Deutsche 
Grammophon 2709 047, 3 discs stereo, 
$24.94. 

Poor man! This first-rate violinist, 
mature and at the very top of his 
abilities, will not travel by plane. And 
so he is unable to join the musical jet 
set, his peers, who fly all over the 
place and play their stuff on every 
continent. He waits for a boat. 
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So let his recordings bring us his 
music, then. Good for D -G! There 
are many beautiful recordings of 
these solo unaccompanied works 
(and some that are lousy-they get 
withdrawn quickly) and the com- 
petition is really tough, as tough as 
the music itself is to play. It needs 
absolutely perfect technique and, 
even more important, a totally se- 
cure musical ear-that can hear the 
implied harmonies which are merely 
outlined by the violin notes, sug- 
gested. If the player hears them, then 
you do. It's as simple as that. Nathan 
Milstein's versions are strong, quiet 
in a non -sonic sense, like the voice 
of quiet authority, absolutely ac- 
curate in detail and in the harmony. 
Calm, forceful, the offhand effect 
belies the superbly confident tech- 
nique. Recording is ideal for the mu- 
sic, warm and live. 

William Grant Still: From the Black 
Belt; Darker America. Music for 
Westchester Symphony, Landau. 
Ulysses Kay: Six Dances for String Or- 
chestra. Westphalian Symphony, 
Freeman. Vox Turnabout TVS 34546, 
stereo, $3.98. 

It's about time we put aside color in 
respect to music-except maybe in 
pop music, where black really reigns 
supreme even among white players! 
William Grant Still is one of those 
Deans-the Dean of black composers, 
with a much deserved rep as a pio- 
neer in black respect, an enormously 
prolific catalogue of big works- 
operas, symphonies, you name it 
-and most of them firsts for his race. 
But times do change. His two short 
works of 1924 and 1926 now sound, 
color aside, as no more than gracious- 
ly easy going, expertly tailored enter- 
tainment stuff, using black inspiration 
in what for today is not a very "black" 
style. No fault of his! The opposite. If 
it were not for these works, the later 
and more genuinely black music 
would never have happened. 

Ulysses Kay is of the present mature 
generation-a contemporary com- 
poser, period, right out of the East- 
man School of Music and study with 
Paul Hindemith at Yale. What matters 
in his fluent little dances is his own ex- 
cellent sense of style and his special 
personality, which is genial and 
friendly. The dances are just danc- 
es-gently old fashioned harmonies 
deliciously tempered with rather 
sweet dissonance. The feel is of Eu- 
rope, from waltz to the polka, but 
with a nice American irony, and there 
is nothing specifically "black" to be 
heard-why should there be? 

An Excellent Loudspeaker Needn't Cost A Fortune. 

The Polk Audio Monitor Series. 
These three loudspeakers cost $99, 

$129, and $189 each. They sound 
remarkably similar to each other. They 

also sound remarkably similar to 
speakers which sell for three, four, or 

five times as much. 
The Polk Audio Monitor Series 

all incorporate a one -inch soft -dome 
high -frequency unit, a phase - 

coherent crossover using large 
air core coils, six-inch ultra -low mass 

plasticized upper bass -midrange drivers, 
and fluid -coupled low -resonance 
sub -bass radiators. The sound is 

natural, boxless, and of 
consistent high definition. 

I° 

i 

1i 
i1f 

We invite you to visit the 
finest audio salons to compare 
our speakers with the best made 
(costing up to $4000 a pair!). Be 
ready for an earopener. 

Write us to find out where. 

4900 Wetheredsville Road 

Baltimore, Maryland 21207 

Canada: Keldon Electronics, Ltd. 

McIntosh CATALOG 
nd FM DIRECTORY 

Get all the newest and latest information on the new McIntosh Sol- 
id State equipment in the McIntosh catalog. In addition you will 
receive an FM station directory that covers all of North America. 

FM/FM STEREO 

SEND 

TODAY! 

MX 113 
AM TUNER AND PREAMPLIFIER 

McIntosh Laboratory, Inc. 
East Side Station P.O. Box 96 
Binghamton, N.Y. 13904 
Dept. I 

NAME 

ADDRESS 

CITY STATE ZIP 

If you are in a hurry for your catalog please send the coupon to McIntosh. 
For non rush service send the Reader Service Card to the magazine. 

Check No. 20 on Reader Service Card 
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The Folk Bag 

Texas -Mexican Border Music, Vol. 2: 
Corridas, Part 1: 1930-1934 
Folklyric 9004, mono, $6.98. 
Texas -Mexican Border Music, Vol. 3: 
Corridos, Part 2: 1929-1936 
Folklyric 9005, mono, $6.98. 
Texas -Mexican Border Music, Vol. 4: 
Norteño Accordion, Part 1: The First 
Recordings 
Folklyric 9006, mono, $6.98. 

Of the several diverse regional and 
ethnic musics of the United States, the 
Mexican -based music of the Chicanos 
of South Texas is one of the least 
known on a national scale. This is 

somewhat surprising, considering the 
amount of press attention given its 
East Coast, Caribbean -derived Latino 
counterpart, salsa. Yet there are 
probably as many-perhaps more 
-Norteño albums available as there 
are salsa records, undoubtedly num- 
bering in the thousands! Don't look 
for them in the Schwann catalog, 
because only a minuscule percentage 
are on labels distributed outside the 
strictly limited geographical areas. 

Regional labels based in Texas and 
California account for the over- 
whelming majority of Tex-Mex 
records, all of them recorded since 
World War II (as most regional labels 
did not begin operation until the late 
40s). Along with the first side of Vol. 1 

of this series (An Introduction, Vol. I: 
1930-1960, Folklyric 9003), the three 
albums reviewed here are the only 
available repackagings of the classic 
Tex-Mex 78's from the pre-war era. 
Furthermore, as Folklyric is the "eth- 
nic" reissue subsidiary of Arhoolie 
Records, these albums are, ironically, 
better distributed nationally than the 
modern-day conjunto albums on re- 
gional labels like Falcon, Del Valle, 
DLB, Norteño, and the like. 

Tom Bingham 

ee 

Having said all this, I must confess 
that I wasn't exactly looking forward 
to Vols. 2 and 3. Corridos are story - 
songs, narrative ballads in which the 
focus is about 90 per cent on the lyr- 
ics, with the melody remaining con- 
stant over the course of 20 or more 
four -line stanzas (in this pre-war era) 
with a repetitive guitar rhythm pro- 
viding the only instrumental back- 
drop in the vast majority of cases. This 
is not intended as a criticism of the 
corrido genre, but it is a sort of warn- 
ing to readers who share my in- 
competence with the Spanish lan- 
guage (my high-school Spanish has 
been completely dormant for the last 
dozen years). The repeated melody 
and lack of instrumental excitement 
are not due to an attendant lack of 
musicality on the part of the corri - 
distas, but are simply an indication 
that the music of the corrido is purely 
functional, a framework through 
which to communicate the story of 
the ballad. As a result, if your knowl- 
edge of the language is limited, you 
may find a whole album of pre -WW II 

corridos more than a little monoto- 
nous. 

Language difficulties aside, the two 
corrido anthologies are fascinating 
historical and literary documents. The 
32 -page booklet, which only accom- 
panies Vol. 2 (9004), contains the 
background to each of the 17 corridos 
on both Vol. 2 and 3, along with lyrics 
and translations. This booklet, written 
by Philip Sonnichsen, is itself a superb 
social -historical document. Several of 
the ballads deal with actual historical 
incidents involving legendary outlaws 
like Gregorio Cortez and Joaquin 
Murrieta, and less fabled unfortunates 
who, for whatever reason, ran afoul of 
the law. In all cases, the Mexi- 
can-whatever his deed-emerges as 

a hero, even if only for his courage 
and bravery; the Anglos, except for a 

prohibition agent named Charles Ste- 
vens, are always the villains, usually 
with justification (though the corridos 
often seem overly biased against An- 
glos). Other songs are slice -of -life 
corridos, microcosmic examinations 
of the hopes, fears, and hard times of 
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Mexican immigrants trying to make a 

better life in the U.S., as laborers .(El 
Lavaplatos), migrant farm workers (the 
lyrically related El Corrido de Texas 
and Corrido Pensilvanio), or even as 

bootleggers. Only one song on the 
two albums, La Zenaida, a corrido de 
amor, has a happy ending. The songs 
were intended to appeal to the poor 
Texan or Californian Chicano and, as 

such, they reflect a group psychology 
which often seems very foreign to the 
Anglo listener, who will no doubt 
consider them unduly depressing 
(and thought -provoking). 

Oddly enough, the corridos are la- 
den with grief and tragedy, they are 
sung sweetly, with much genuine sen- 
timentality. Most are done in a gen- 
uine Mexican folk style in two-part 
harmony (usually in thirds), with the 
lower voice generally singing the 
melody and the higher voice adding a 

lovely, soaring second part. The only 
tracks featuring three-part harmony, 
gorgeously arranged, are those by Los 
Hermanos Sanchez y Linares (the 
original Los Madrugadores was on Los 
Angeles radio, not Texas despite the 
album's title). The trio is also worth 
hearing for Jesus Sanchez' pleasant 
guitar interludes, although their Cor- 
rido de Los Hermanos Hernandez 
(about two Arizona teenagers exe- 
cuted in the gas chamber) tends to 
rush in spots. 

Also featured are Pedro Rocha y 
Lupe Martinez, also known as the 
Trovadores Regionales. Whereas most 
pre -WW Il corridos are in 3/4 or, less 
often, 6/8, the Trovadores' Corrido de 
Pensilvanio is in a slowish polka tem- 
po (a commonplace in post -WW II ac- 
cordion -backed corridos). Los Her- 
manos Banuelos are a more sophis- 
ticated duo, with a steel guitar (per- 
haps a Dobro) on a couple of cuts and 
a fiddle (also heard on Ramos y Ram- 
irez' El Corrido de Texas) on another. 
The Banuelos' El Deportado has an in- 
triguing 24 -bar AABCCD form which 
differs greatly from the usual eight - 
syllable quatrains of the average cor- 
rido. 

Other performers include Nacho y 
Justino, whose singing is lower -pitch- 
ed than most and seiu i -operatic in ap- 
proach, though the thick guitar back- 
ing on Suicido de Juan Reyna (using 
both six- and twelve -string guitars, I 

believe) is thoroughly folk in style; 
Los Hermanos Chavarria, with guitar 
and bajo sexto (a 12 -string acoustic 
bass guitar), and typically nasal Tex- 
Mex voices; Francisco Montalvo y An- 
dres Berlanga (Berlanga was heard 
with Fred Zimmerle's Trio San An- 
tonio on Vol. 1), with a very promi- 
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nent bajo sexto; and Trio Matamoros, 
identified as a "vocal trio" on the 
original 78 label, though I hear only 
two voices; but then, the lead voice is 

so dominant, even the second voice is 

somewhat obscured. 
With two exceptions, all corridos 

on these two albums are two-part per- 
formances, lasting as long as six min- 
utes. The performance comes to a full 
stop at the end of part one, then a 

brief guitar intro opens part two (this 
was before engineers had developed 
the fade-out, fade-in technique used 
on most two-part 45s). 

As all tracks are over 40 years old 
and have been taken from worn 78s, 

there are many surface pops, scratch- 
es, etc. Though the sound is accept- 
able enough, I feel no purpose 
would be served in giving a Sound rat- 
ing to these historical recordings. 

Volume 4 is devoted to early 
recordings (1930-1939) of Tex-Mex ac- 
cordion music. As corridos began to 
lose their popularity in the mid- to 
late -30s, accordion instrumentals in- 
creased in influence. By the time the 
regional labels came to the fore in the 
late 40s, the familiar Norteño -style ac- 
cordion polkas and accordion -backed 
vocal music (corridos, rancheras, can- 
ciones) were the Tex-Mex music of 
the lower economic classes. However, 
in the period covered here, instru- 
mentals so predominated that 14 of 
the 16 tracks included on this record 
are instrumental. No language barrier 
here! In fact, one of the two vocal 
tracks is nothing less than everybody's 
favorite Mexican song, La Cucaracha, 
as sung by Flores y (Francisco) Mon- 
talvo (who sang with Andres Berlanga 
on Vol. 3), with accordion by Jose 
Rodriguez. 

The accordion entered border mu- 
sic through the German and Czech 
immigrants who settled in the Rio 
Grande Valley. Thus, it is not sur- 
prising that many, if not most, of the 
melodies heard here are distinctly Eu- 
ropean in character. Not only that, 
but the accordion style of many of the 
earlier performers (Estanislado Sala- 
zar, on the redova, La Liebre Ligera; 
Jose Rodriguez, on El Zacatal, with 
bajo sexto counterpoint, and the exu- 
berant polka, La Petacona) is in a 

thick, overtly Germanic style, unlike 
the lighter Norteño style developed 
by Narciso Martinez. 

A few transitional figures emerge 
(at least from the evidence on this al- 
bum) in Jesus Casiano and Bruno Vil- 
lareal. On the former's La Bien Pol- 
viada, you can hear the rhythms begin 
to take on a more recognizably Chi- 
cano flavor, while Villareal plays two 

distinctly European melodies (the 
schottische, Los Siete Pasos, and the 
mazurka, La Cascada) in a looser style 
than Rodriguez. Both Rodriguez and 
Villareal, incidentally, were accompa- 
nied by bajo sexto and a bass drum 
(tambora) rumbling away in the dis- 
tance. 

With Narciso Martinez, 1937, we ar- 
rive at the full blossoming of the Nor- 
teño style, with its de -emphasis of the 
left-hand bass register and a concen- 
tration on the higher notes of the two 
right-hand rows. The melody of the 
sprightly schottische, Flor Marchita, is 

definitely European, though Narciso's 
high-pitched approach and facile or- 
namentation are just as definitely 
Norteño. More significantly, Salvador 
(a vals alto, though I don't know 
what distinguishes an alto waltz from 
a normal waltz), a pretty tune with 
uniquely Martinez ornamentation; 
the fast and frilly huapango, El Teco- 
lete; and a great polka called Las Per- 
las all have much more locally fla- 
vored melodies. By the way, Martinez' 
fine accompanist, Santiago Almeida, is 

credited with guitar or bajo sexto, 
though the latter seems much more 
likely. 

Along with Martinez, Santiago 
Jimenez (whose son, Flaco, has 
recorded with Doug Sahm, as well as 

being a Norteño star in his own right) 
is the other great Norteño accordion 
pioneer. Dispensa El Arrempujon has 
the sort of Euro -Mexican melody 
which appeals to Chicken Scratch en- 
sembles. (Chicken Scratch is Papago 
Indian popular dance music, played 
by conjuntos similar to the 60s -style 
sax -and -accordion Norteño polka 
bands; a half -dozen or so Chicken 
Scratch albums are available on the 
Canyon label-try Canyon 6093 by El- 
vin Kelly y Los Reyes and Las Molinas.) 
Jimenez is also heard on a lively polka 
called La Nopalera. Though his tex- 
tures are somewhat thicker than Nar- 
ciso's, Jimenez also uses the bass reg- 
ister rather sparingly and pops his but- 
tons in danceable syncopations. 

Lolo Cavazos' El Golfo has a more 
Eastern European melody to it, a 

beautiful poignant vals alto, perform- 
ed with much feeling. Cavazos also 
plays La Gardenia, a very rapid-fire 
polka full of speedy 16th notes. 

One of the most intriguing cuts is 

the other vocal track, Adelita, sung by 
Roberto Rodriguez y Clemente Men- 
doza (with accordion and bajo sexto). 
Can that 1930 date be correct? The 
number of the original 78 indicates it 
is, although this Norteño -style corrido 
could just as easily have been record- 
ed twenty years later! 

The instrumental accordion music 
heard on this record has never really 
died out, though it has undergone an 
alteration or two. A fairly recent 
(though undated, alas) polka album in 
my collection, Machacado Norteño 
by Rafael Silva (Del Sol DS 100), finds 
Silva's three -row button accordion ac- 
companied by electric rhythm guitar, 
electric bass, and drums, though the 
most notable change is not in the in- 
strumentation, but in the noticeably 
smoother approach to the music. 
Both the electricity and the smooth- 
ing of rough edges are quite common 
in modern Norteño conjuntos. Tex- 
Mex Border Music, Vol. 4, however, 
has the real thing, with the old Nor- 
teño fire avid briskness left intact. In 
no way should this instantly enjoyable 
music be restricted to a minority audi- 
ence! 

Sound is somewhat better than on 
Vols. 2 and 3, though again many of 
the original 78's were (under- 
standably) well worn. Tom Bingham 
Vols. 2 & 3 

Performance: B- to A 

Vol. 4 

Performance: A- to A 

Cyprus: A Collection of Best -Loved 
Greek Songs 
Vanguard Everyman Nomad Series 
SRV 73012, stereo, $3.98. 

In light of what's happened on Cyprus 
in the past few years, it seems politi- 
cally unwise to release an album of 
Cypriot music and not include the 
Turkish section of the island! But then 
this disc was originally issued in Eu- 
rope in 1972, when things were rela- 
tively calm (if a bit uneasy). 

In any event, this album presents 
the music of the Greek Cypriots. 
What the notes don't indicate, how- 
ever, is that it is the island nation's 
modern urban popular music, directly 
modeled after the modern urban 
popular music (laiko) of mainland 
Greece. Laiko itself is the result of the 
influence of Western European popu- 
lar music on older traditional Greek 
forms, and there is apparently little to 
distinguish Greek laiko from Cyprian 
laiko. Whether or not Cyprus has in- 
digenous popular or folk traditions 
distinct from those of Greece (or Tur- 
key) remains unanswered here. 

Nonetheless, though traditionalists 
will howl, I have no doubt this music 
is representative of the urbanized 
Greek Cyprus of the 70s. With the 
rolling twang of the bouzoukis, dis- 
tinctive two-part harmony vocals on 
choruses, and the frequent use of 
non -Western intervals, backed by a 

A 1 In./ .. e. 1.1:7C 

AmericanRadioHistory.Com



Western -style electrified rhythm sec- 
tion playing with an indefinably east- 
ern Mediterranean rhythmic lilt, most 
of it is very similar to what one hears 
on Greek -language American radio 
programs. As such broadcasts are ob- 
viously (because of the language bar- 
rier) intended to appeal primarily to 
the Greek -American community, the 
common academic argument that 
such relatively Westernized music is 

slanted toward the tourist trade 
doesn't hold up. Thus, what is heard 
here may be modern, but that doesn't 
preclude its being authentic. 

As it is, the songs and singing seem 
little touched by the modernization 
which has so greatly affected the in- 
strumental accompaniment. It's 
somewhat deceptive to label the uni- 
dentified backing group (apparently 
the same band on all 12 cuts) a "Bou- 
zouki Ensemble." I'd estimate its in- 
strumentation to be two bouzoukis, 
probably two rhythm guitars, flute, pi- 
ano doubling organ, electric bass, 
drums, and. percussion. It wouldn't 
surprise me if the bouzoukis were am- 
plified as well. 

This band provides a well -coordi- 
nated backdrop for the excellent of 
the Marcians, a male duo, and Stavros 
Mihalopoulos, who is joined by a fe- 
male singer on choruses (identified 
on 1 Gorgona as Vicky Pappa; I'm sure 
she's also the second voice on Mi- 
halopoulos' other two cuts). Despite 
its 5/4 rhythm, the Marcians' Leme- 
shani is their most Westernized cut, 
while their Thehos Tin Karthoula Sou 
and Balanda Tou Antrikou rank with 
the best contemporary Greek music 
I've heard. And I wonder what would 
happen if Vanguard released the Mar- 
cians' Oli Nichta on a 45? It wouldn't 
surprise me if they had a fluke hit 
here! 

The most traditional tracks in over- 
all approach are the rousing 7/8 Papl- 
orna, by Maria Liz, and Petros Milas' 
Dirlada, a nonsense song with male 
chorus and whistling, which some- 
what resembles an older style of Ital- 
ian comic song. 

The three instrumental cuts are 
much less interesting. Dodekanis- 
siakos Horos and Atelioti Ine I Pros- 
moni, by the unidentified backup 
band, are "sophisticated" arrange- 
ments of traditional themes, watered 
down for the "easy listening" audi- 
ence. Yawn. Maria Liz' version of 
Mikis Theodorakis' familiar Zorba The 
Greek theme lacks the oomph and 
precision the tune demands. 

It is material such as the three in- 
strumentals which give rise to the "for 
tourists only" tag. Otherwise, this is a 
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highly entertaining album which 
should prove a very popular item in 
the "International" record bins. In the 
performance rating below, the first 
letter is for the instrumentals, the sec- 
ond for the vocal tracks. 

Tom Bingham 

Sound: B+ Performance: C-; A - 

Traditional Music of Chile 
ABC Command COMS-9003, mono, 
$3.49. 

Unlike so many Latin American 
countries, Chile has never produced a 

musical form which gained mass favor 
with her North American neighbors. 
Although the tonada (also associated 
with Argentina) and the cueca have 
enjoyed great popularity outside 
Chile, only leftist performers singing 
in a professionalized neo -folk style, 
such as the martyred Victor Jara and 
the ensemble called Quilapayun, 
have received even token attention in 
the American music press. 

One should not, however, assume 
that Chile is any less musical than, for 
example, Argentina or Brazil, to name 
two South American nations whose 
music has entered and greatly affect- 
ed the mainstream of American cul- 
ture. On the contrary, Chile has a 

wide range of indigenous folk and re- 
gional musics. Some are clearly de- 
scended from Spanish models (as 

heard on side one of this record), 
while others reflect the impact of Eu- 
ropean influences on the Indians of 
northern Chile (as on side two). 

Rather then attempt an exhaustive, 
panoramic survey of the many types 
of Chilean music, Traditional Music of 
Chile focuses on a handful of per- 
formers representative of a few of the 
more significant styles. This, unfortu- 
nately, encourages overemphasis on 
these artists' respective idiosyncracies, 
although it does allow an examination 
of how the chosen performers ap- 
proach varied items from their reper- 
toires. Nevertheless, many of the 
types mentioned in the enclosed 
booklet are not included on the 
record while, on the other hand, we 
are offered three selections by a vil- 
lage brass band and three by the sing- 
er -accordionist Eufrasia Ugarte. In the 
case of Ms. Ugarte, this amounts to 
one tonada with accordion accompa- 
niment only, one tonada accompa- 
nied by accordion and wooden box, 
and one cueca accompanied by ac- 
cordion and box. True, this enables 
the listener to compare and contrast 
three distinct aspects of Ms. Ugart's 
repertoire. However, some of this 
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space could perhaps have been more 
usefully devoted to, say, a cuando or a 

Mapuche shamanistic chant (both are 
discussed in the notes yet both are ab- 
sent from the record). 

In any event, what is included is 

very interesting and generally enter- 
taining, though in a few cases a bit of 
adjustment is needed to overcome 
culture shock. This is especially true in 
the case of the above -mentioned Eu- 
frasia Ugarte, a rather elderly woman 
who sings in a very high, pinched 
voice with a falsetto squeal which is 

far from controlled. Nonetheless, she 
sings with gusto over her full-bodied 
accordion, with the somewhat spastic 
rhythms her husband pounds out on 
his wooden box adding a sort of re- 
freshing quaintness to the perform- 
ances. 

Another elderly woman, Berta 
Indo, sings a lively cueca to thick, 
rhythmic guitar accompaniment. Also 
included on side one is a full 10 -min- 
ute canto a to pueta, with 10 -line ver- 
ses alternately sung by Santos Rubio 
and Manuel Saavedra. This long nar- 
rative ballad is accompanied on the 
guitarron (not the Mexican in- 
strument of the same name), a 25 - 
stringed guitar which sounds like a 

pasaltery which is strummed rather 
than plucked. The metrically irregular 
guitarron background concentrates 
on an up-and-down phrase which 
gets a bit tiresome after a while. 

Side two opens with a sprightly 
march and a huaino (dance tune) 
played in rocking fashion on a pair of 
zamponas, panpipes with a much 
breathier, more burry timbre than the 
rounder -toned quills of the southern 
U.S. On the huaino, the pipes are 
joined by a booming bass drum 
(bombo). The next cut is played in 
parallel fifths on a pair of tarcas 
(flutes), which would have a very Chi- 
nese sound if it weren't for the loud 
rumble of the bombo. 

The last three tracks, played by an 
Incan village brass band, are dance 
tunes with attractive European -fla- 
vored melodies and spirited, springy 
rhythms. Though the band has a no- 
ticeable tendency to slip off key (by 
our standards), only an ethnocentric 
bigot could resist die band's happy 
enthusiasm and unique brassy sound. 

All selections are by genuine, non- 
professional folk musicians, as "au- 
thentic" as any scholar could hope 
for. The general listener, though, will 
no doubt find it a little raw at first, but 
much more interesting with increased 
familiarity. Tom Bingham 
Sound: C+ Performance: C+ to A - 
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Hear the Clean 
Sound Difference! 

Pure fidelity 
Distortion gone 
No "Pops" 
No "Crackles" 
No excessive wear 
Reduce stylus wear 
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Classified 
FOR SALE 

ANTI -SKATING for AR TURNTABLES!! Proven counter- 

weight design of nickel steel & aluminum construction. In- 

stall yourself in minutes. $7.00 postpaid. (Dealer inquiries in- 

vited.) AUDIO INNOVATIONAL PRODUCTS. P.O. Box 1607, 

Portsmouth, N.H. 03801. 

SUPEX - ORTOFON - OTHER MOVING COIL CART- 
RIDGE OWNERS; Send for free literature on our Micro- 

Preamp Superb performance at $99.95. Huntington 

Electronics, Box 2009-A. Huntington, Conn. 06484 

ELECTRONIC CROSSOVERS -ALL TYPES. Updated defini- 

tive booklet cescribes applications; how to improve speaker 

systems; $5.00 postpaid, credited to first purchase. Hunting- 

ton Electronics, Box 2009-A, Huntington, Conn. 06484. 

LOWEST DISCOUNT PRICES ANYWHERE on audio equip- 

ment. All major brands discounted. Write for quotes, K&L 

Sound Services. 75 N. Beacon St., Watertown, Mass. 02172. 

DIAMOND NEEDLES and Stereo Cartridges at Discount 

prices for Shure, Pickering, Stanton, Empire, Grado and ADC. 

Send for free catalog. LYLE CARTRIDGES, Dept. A, Box 

69 Kensington Station, Brooklyn, New York 11218: 

GRAPHIC EQUALIZER PLANS: Novel circuit very effec- 

tive/inexpensive, requires no inductors. Ten knobs (octave 

bands) compensate your Hi-Fi/Tape providing better listen- 

ing. Complete plans rushed only $3.49. GREEN BANK SCIEN- 

TIFIC. Box 100C, Green Bank, WVa. 24944. 

BAUMAN RESEARCH INSTRUMENTS CO. Low 

noise -low distortion, stereo preamps. Why buy our pre - 

amps? Free info. write B.R.I.C., 1400 Gardenia Circle. 

Rosenberg, Tex. 77471 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF FT. WALTON BEACH 

652-D BEAL PKWY., N.W., FT WALTON BEACH, FL 32548 

DON'T LET VOLTAGE TRANSIENTS ZAP YOUR HI-FI. 

Solid State Equipment Protector. Plugs into outlet. Check or 

money order $6.95. Kopp Sales & Service. 1650 William St.. 

Buffalo 14206. Free brochure -send SASE. 

DON'T PAY THE HIGH MAIL ORDER PRICES. 

THIEVES WAREHOUSE OF ATLANTA # 6. 

BELVEDERE PLAZA SHOPPING CENTER, 

1203 COLUMBIA DRIVE, DECATUR, GA 30032. 

ONE STOP far all your professional audio requirements. Bot- 

tom line oriented. F.T.C. Brewer Company, P.O. Box 8057, 

Pensacola, Florida 32505. 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF SARASOTA 

6564 GATEWAY AVENUE, SARASOTA FLORIDA 33581 

BUILD YOUR OWN SPEAKERS AND SAVE UP TO 50%. 

You can assemble your own high quality, multi -element ster- 

eo speakers in a few hours and save up to half the cost of 

comparable speakers. Send for our free 32 -page catalog of 

speaker kits, raw speakers and accessories. SPEAKERLAB, 

Dept. A2, 5500 -35th N.E., Seattle, WA 98105. 

OPERA TAPES. Historical performances of past 40 years. 

Unbelievable treasures and rarities. ALSO LP RECORDS. Free 

catalog. Ed Rosen, 66-33 Saunders St., Rego Park, N.Y. 

11374. 

FOR SALE 
WESTCHESTER AND FAIRFIELD COUNTY AUDIO- 

PHILES TAKE NOTE! THE AUDIOPHILE, 231 BEDFORD 

STREET, STAMFORD, CONN. specializes in equipment for 

the connoisseur. Ampzilla, Koss Model One, ADC, Citation, 

Crown, Dahlquisl Dyna, Epicure. Infinity, Philips, SAE. SME, 

Stax, TEAC, Technics, Thorens and many more (203) 348- 

3551 (Closed Mondays). 

MUST SELL ACCUMULATION: Sony 854-4. Citation XI A. 

BGW 250 x 4 (1000 W RMS), KLH 9's. Infinity Monitors, 

Soundcraftsmen 2217, 2212. Dual 701, Sansui 9090, SAE 

MK XII. Most in original factory sealed cartons, all with origi- 

nal manufacturer's warranty. H. Duvall, 4715 Wiouca Rd. NE, 

Atlanta, Ga. 30342. Eves. (404) 255-4207. If out leave mes- 

sage on answering device. 

ATTENTION DYNA OWNERS. Our Dyna Double 4000 

modification with 16 output transistors, front end bypass, 

and 80,000 mfd power supply is twice as fast and twice as 

strong as a stock ST -400. Our Super PAT -5 has lightning 

fast ICs and improved high gain phono section. With a Denon 

OL103S straight in, these Super Dyankits show you just how 

great our Fulton Js and Magneplanars will play. JENSENS 

STEREO SHOP, where State of the Art is affordable. 2202 

River Hills Drive, Burnsville, Minnesota, 55337. 612-890- 
3517. 

CANADIANS - DYNACO COMPONENTS AT TREMEN- 

DOUS DISCOUNTS. Write En -Jay Sales. Hornepayne, Ontario. 

DISGUSTED WITH AMERICAN RECORDINGS? Tired of 

paying import prices? Join us at STEREOPHILE in mounting a 

campaign to bring US record companies back to the view 

that high fidelity means musical realism, not tick, boom and 

screech. For information about this lively, literate publication 

that is still leading the audio industry since 1962, write 

STEREOPHILE, Box 49S, Elwyn, Pa. 19063, or send $7 for 4 

issues. 

IRISH TRANSCRIPTORS beautiful and functional Glass 

Skeleton Transcription Turntable fitted with the ultra -low 

mass Vestigal pickup arm. Audio Techniques, 351 South Bay - 

wood Ave., San Jose. California 95128. (408) 984-6655 

THE AUDIO AMATEUR: The quality constructor's quarterly 

teaches, publishes tested construction projects: transmission 

lines, electrostatics with 900w direct drive tube amplifier, 

electronic crossovers, mixers, preamps, 9 octave equalizers. 

Detailed equipment modifications, maintenance, kit reports. 

$9 year. Free Prospectus tells all: Audio Amateur, Box 

176ÁU, Peterborough, NH 03458. 

AUDIO BREAKTHROUGHS 

Long Island's finest audio dealer offers you the world's most 

advanced audio components. JUST ARRIVED: Thaedra pre - 

amp, Janis woofer, Koss electrostatic speaker, Denon black 

cartridge, Fulton J's, Lux turntable, AGI preamp, Spendor 

speakers. Levinson electronic corssover, 8&W DM -6. AUDI- 

OPHILE RECORDS: Sheffield, Fulton, Levinson, Audio Lab, 

and more in stock. THE LIST GOES ON - we have Mag- 

neplanar, Yamaha, Ampzilla, Transcriptors, B&W. Rabco, Dec- 

ca, B&O, Paoli, Linn Sondek, ADC, Supex, M&K Super Woo- 

fer, Dahlquist. Grace, Fidelity Research, SME, Harmon Kardon, 

KEF speakers and drivers, and more. Free delivery and instal- 

lation in Long Island and New York City. 

AUDIO BREAKTHROUGHS 
1681 Northern Boulevard. Manhasset, New York 11030 

(516) 627-7333 

FOR SALE 

HIGHEST QUALITY USED EQUIPMENT: AR LST, $425 

ea; IMF Studio IIIB $300 ea; IMF ALS -40A, $250 ea: Hartley 

Concertmasters, S300 ea: Tandberg 9000X deck. $550: 

Sony TTS-3000A w/Vestigal arm, $250; McIntosh MR55 

tuner, $150; Marantz 3300. $280: Marantz 250, $350; Four 

(4) Dayton Wright XG8 Mkll w/power supply, $2000; Cit- 

ation A pre -amp, $175; Transcriptors Skeleton turntable 

w/arm, $250; Decca London ribbon tweeters, $50 ea: 

Marantz 20B tuner, $550; H -K 1000 deck, $200; McIntosh 

ML1C spks, $250 ea; Marantz 500 power amp. $850; Tho- 

rens TD125/SME, $325. All guaranteed 90 days parts & la- 

bor. Audio Consultants, 517 Davis Street, Evanston, IL. 

60201. (312) 864-9565. 

DKL SOUND LAB 

DKL SOUND LAB 

DKL SOUND LAB 

A COMPLETELY NEW APPROACH TO LONG DISTANCE/MAIL 

ORDER SALES OF PERFECTIONIST AUDIO COM- 

PONENTS. 
FEATURING - 

A( A CONTINUAL EVALUATION PROGRAM OF NEW PROD- 

UCTS TO MAINTAIN A SELECTION OF ONLY THE FINER AU- 

DIO COMPONENTS AT SEVERAL PRICE LEVELS. 

B) AT YOUR REQUEST, A COMPLETE WRITTEN LABORA- 

TORY CHECK-OUT AND LISTENING TESTS PERFORMED 

ON YOUR COMPONENT PURCHASE BY THE DKL LABORA- 

TORY, INCORPORATED. 

C) ALL ITEMS IN STOCK FOR IMMEDIATE SHIPMENT; 

PRICES INCLUDE SHIPPING INSURANCE BY SURFACE 

TO ANYWHERE IN CONTINENTAL UNITED STATES; AIR 

FREIGHT AND FOREIGN SHIPMENTS ALSO AVAILABLE. 

D) A WIDE SELECTION OF GOODS CONSIDERED "STATE- 

OF-THE-ART' BY LEADING AUDIOPHILE AUTHORITIES 

PLUS COMPONENTS JUDGED "BEST SOUND PER DOL- 

LAR" INCLUDING: 

AUDIO RESEARCH DBX 

IMF (FRIED) PAOLI 

MAGNEPAN STAX 

REVOX KEITH MONKS (KMAL) 

DENON DKL CUSTOM PRODUCTS 

LUX AUDIO (LUXMAN) QUATRE 

LINN-SONDEK FULTON (FMI) 

DYNACO "HAND -TUNED" DECCA MKV 

DKL CUSTOM RABCO AMBIPHON 

BGW SHEFFIELD LABS 

DAMPENED SME SOUNDCRAFTSMEN 

M&K SOUNO (BOTTOM END) SUPEX 

TANNOY SONIC RESEARCH (SONUS) 

RTR INDUSTRIES 

MAKE YOUR MUSIC COME ALIVE. THE DKL SOUND LAB 

SPECIALIZES IN COMPATIBLE COMPONENT COMBINATIONS 

OF EVERY DESCRIPTION DESIGNED TO MAXIMIZE THE 

SONIC POTENTIAL OF YOUR SOUND SYSTEM. 

CALL OR CORRESPOND WITH OUR SOUND ENGINEERS 

FOR AUTHORATATIVE RECOMMENDATIONS TO INCREASE 

THE DEFINITION AND DETAIL OF YOUR PRESENT SYS- 

TEM. 

DKL SOUND LAB 

943 BONIFANT ST. 

SILVER SPRING, MARYLAND 20910 
13011 588-6257 

SHOWROOM HOURS: DAILY & SATURDAY 10AM-6PM. 
CLOSED SUNDAYS 

"WE MAKE YOUR MUSIC COME ALIVE" 

Rates: 35C per word per insertion for noncommercial advertisements; 60¢ per word for commercial advertisements. Frequency dis- 
counts as follows: 3 times, less 10%; 6 times, less 15%; 12 times, less 20%. Closing date is the FIRST of the second month preceding the 
date of issue. Payment must accompany all orders. 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, 401 N. Broad Street, Philadelphia, Pa. 19108. For more information about 
classified advertising, circle Reader Service Card #135. 
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FOR SALE FOR SALE FOR SALE 
'AUDIOGRAM' 

Impact of the "quarterlies" at a fraction of the price per 

word, and at least 3 times the publication frequency. Ever 

heard of the DB Systems preamp, Burning EA 2-150 power 
amp, Formula 4 tone arm, Jensen PAT 5 preamp, CM Labs 

912 power amp? With solid state finally coming into its 
own, can you afford to be 6 months behind the latest devel- 
opments in the exciting, fast moving world of audio? Clear. 

concise and comprehensive, AUDIOGRAM will not leave you 

in doubt as to what a component sounds like or what our 

collective opinion is concerning it. Rates: $10.00 per 12 is- 

sues. Write: The Audio Advisor, Dulles International Airport, 
P.O. Box 17202, Washington, D.C. 20041. 

AMPEX TAPE-NEW 1800' on 7" reel 12 for $18 POST- 

PAID; 1200' 12 for $13 POSTPAID-free list-WIDE RE- 

SPONSE 6114A SANTA MONICA BLVD., HOLLYWOOD. CA. 

90038. 

BATTERY OPERATED, HAND-HELD AUDIO OS- 
CILLATOR, 30 Hz, 400 Hz. 1 kHz, 15 kHz, with balanced out- 
put. Ideal for testing, alignment, trouble shooting. Use to 

check frequency response. distortion, gain, crosstalk, 
noise-$59.95 postpaid. TIMEKEEPER, P.O. Box 35, Great 
Neck, N.Y. 11021 

SIGHT & SOUND LTD. 

Catering to the audiophile who desires the absolute in sound, 
equipment, service and professionalism. 

OUR LINES 
Ampzilla. ADS/Braun, AKG, B&O. Harold Beveridge, Inc., Be- 

yer, Bose, Crown, Dahlquist, DBX, JBL, Linn Sondek/KMAL, 
Magnepan, McIntosh, Micro Acoustics. Ortofon, Renos. 

Sonus, Soundcraftsman, Tandberg, Yamaha. 

OUR STAFF 
Engineers, physicists. musicians, teachers - all devoted au- 

diophiles dedicated to providing the epitome in experience, 
patience and service. 

OUR LOCATION 
Campus Hills Shopping Center, Five miles northeast of Bel 

Air, Maryland 21014 on Route 22. Phone 1-301-838-2100. 

STATE-OF-THE-ART comes to NORTH -CENTRAL FLORIDA 
serving you with: AUDIO RESEARCH, Citation, Crown, Dahl- 
quist, Denon, Dynaco, Fidelity Research, DBX, G.AS. Co., 

Hartley. Infinity, Magneplanar, Mark Levinson, Ortofon, Rab - 

co, Revox A-700, SME. Supex, Thorens. Transcriptors, and 
$10.000 worth of test equipment for in-store audio analysis. 
We maintain a mobile recording van and sell professional 
recording equipment. AUDIO, ETC., INC., 1999 N.W. 43rd 
Street, Gainesville, Florida, 32605. 1-904-377-4107. 

ATTENTION 
WESTERN NEW YORK AUDIOPHILES 

The word is getting around!! Our personalized, honest service 
and quality equipment make a winning combination. In addi- 
tion to the incomparable AUDIO RESEARCH line, (T -113's 

black/natural in stock), we carry AMPZILLA. SAE Phase Lin- 
ear, Yamaha, Quintessence, LEVINSON, B&O, IMF, MAGNE - 
PAN, M&K Subwoofers, Hegeman, Infinity, RTR, ESS, DAHL- 
QUIST. Fulton Music, QUATRE Onkyo, Connoisseur, Technics. 
Thorens, Dynaco, Transcriptors, Cerwin Vega, Sound - 
craftsman, Supex, Ortof on, ADC, Micro -Acoustics, Damped 
SME, Linn Sondek, KMAL, Naim Audio, etc. The Stereo Em- 

porium, 3407 Delaware Ave., Buffalo, N.Y. 14217. 1716) 
874-3372. 

MINT USED EQUIPMENT-Audio Research Tympini Ill's, 
S900; Tympini IA's, $600; 1:176Á $900; Crown VFX cross- 
over. $230: Radford ZD22 preamp, $350: Hartley 24 inch 
woofer, $270; Quintessence preamp, $325; Equalizer, $325, 
HARTLEY, 1502 Butternut, Richland, WA. 99352 (509) 
946-4459 or 946-1529 evenings. 

CERWIN-VEGA PRODUCTS 

1312) 581-7436 

DON'T PAY THE HIGH MAIL ORDER PRICES. 

THIEVES WAREHOUSE OF BIRMINGHAM, 
123 ROEBUCK PLAZA DR., BIRMINGHAM. ALA 35206 

FLORIDA AUDIOPHILES! Phase Linear, I.M.F., B&O, HA, 
Marantz, Quatre, Thorens, Sony, Klipsch, Revox, Barzilay cabi- 

nets. Sales and expert repairs. INTERIORS PLUS SOUND, 

3038 N. Federal Highway. Ft. Lauderdale, Florida 33306. 
(305) 566-3511. 

NOW ALMOST 14 YEARS OLD, STEREOPHILE has be- 

come the most widely -copied audio publication of them all. It 
should be: We pioneered subjective testing (by ear), devised 
a unique vocabulary for describing nuances of reproduced 

sound, proved that a subscriber -supported magazine could be 

blunt without being churlish, and led the industry by de- 

manding higher standards of reproduced fidelity than it could 

provide. STEREOPHILE is not for the neurotic compulsive 

who must own the Best On the Block, but for the listener 
who wants the most natural possible reproduction of music. 

Only $7 for 4 issues, or write to STEREOPHILE, Box 49S. El- 

wyn. Pa. 19063 for details. 

FULTON .U -MODULAR speaker system, new walnut. also 
ARC EC -3A 919449-4132. 

DON'T PAY THE. HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF ST. PETERSBURG, 

9151 Park Boulevard. North Largo. Florida. 

MINNEAPOLIS-High Quality Audio Has Finally Arrived! 
Audio Research, Bang & Olufsen, Klipsch, Audionics, Radford, 
Revox, Bozak, Crown, DBX, Sequerra and others THE 
SOUND ENVIRONMENT, Butler Square, Suite 114, 100 
North Sixth Street, Minneapolis. Minn. 55403. (612) 339- 
4641. 

BUILD THE WORLD'S FINEST TRANSMISSION LINE 
SPEAKER - KEF B-139 woofer, $64 each; B-200 8 -inch 
plastic cone woofer, $28; 8-110 5 -inch plastic cone mid- 
range, $25.50; T-27 tweeter, $18. Also Celestion H -F2000 
super tweeter, $22. Free plans and shipping with purchase. 
AUDIO BREAKTHROUGHS 
1681 Northern Boulevard, Manhasset, New York 11030 
1516) 627-7333 

STEREO ONE 

FAIRFIELD, CONN. 
For the exceptional listener who demands purity and fidelity 
of sound, we have carefully evaluated and offer: 
MARK LEVINSON .STEREOTECH 

MCINTOSH ROTEL 

BOZAK OAHLQUIST 

NAKAMICHI LINN SONDEK 

ADS/BRAUN AKG 
YAMAHA STAX 
BANG & OLUFSEN TDK 

DENON MAXELL 
SUPEX-GRACE PHASE LINEAR 

ORTOFON M -K BOTTOM END 

We pay freight 
STEREO ONE INC. 

1229 POST RD. FAIRFIELD. CONN. 06430 
PHONE 203-255-5939 

SAE Mk IB preamplifier, McIntosh MPI-4 oscilloscope both 
mint. (919) 967-4781. 

SMALL RECORDING STUDIO. Scully 284-8 one inch eight 
channel recorder with remote control, with remote sync. Fair- 

child F.P.C.. 50 sixteen channel input, eight channel output 
recording console. Gotham audio EMT 162 -TS stereo rever- 
beration chamber. Two electrovoice RE -15 microphones. One 

electrovoice RE -55 microphone. Two Gotham audio Neumann 
U-87 microphones. Four Atlas BS36 microphone stands and 

booms. 48 channel switchcraft patch bay and cables. Many 
extras. Very reasonable, 5232 West Donna Drive, Milwaukee. 
Wisconsin 53223. $15,000. Write for photographs. 

LINCOLN - OMAHA 
-Dedicated To The Reproduction Of The Original Sound- 
Audio Research, Bang á Olufsen, Klipsch, Audionics, Radford, 
Revox, Linn Sondek, Crown, dbx, Sequerra and others.... 

AUDIO SYSTEMS & DESIGN 
5421 South 84th St., Lincoln, Nebr. 68516 (4021 489-9888 
4408 Capitol Avenue, Omaha, Nebr. 68131 (4021 556-7559 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF MIAMI, 1756 S.W. 8th STREET, # 201, 
MIAMI, FLORIDA 33135 

CROWN SYSTEM, ES 212 speakers, DC 300A amp, IC 750 
pre -amp, OC 150 control center. Will sell separately or as a 

system. All have cabinets Thorens, 10 125 with SME im- 

proved. Cal Tom 201-944-6129 

TAPE RECORDERS 
40 MODELS ABOVE 

AS LOW 5 0 COST AS... 
CASSETTES/LABELS 

8 track cartridges, microphones, recording 
accessories. Send for discount sheets - also 
see our giant ad in next week's New York 
Times "Shopping Guide". 

SAXITONE'S 
Bicentennial Tape Shoppe 
1776 Columbia Rd NW Wash. D.C. 20009 

JVC VR5551, 120 watt RMS receiver, excellent condition. 
$270. Tel (617) 993-8747 after 5 PM. 

DEALERS!! CONSUMERS!! 
Write for quotes on all medium and many High End lines. We 
need campus reps and people seriously interested in hi-fi to 
properly demonstrate a fantastic loudspeaker line. Liberal 
compensation for qualified individuals. Write: ATTN: Andy, 

1010 South Dunn St., Bloomington. Indiana 47401. (812) 
332-4252. 

MAKING HIS MOVE - Mel Schilling, formerly of Willow 
Grove, Pa., has taken his knowledge of music and sound 

to California, where he will continue to serve a select 
nationwide clientele devoted to ultra state-of-the-art stereo. 

All shipments prepaid and insured. Write or call - 20929 
Ventura Blvd., Woodland Hills Village, Woodland Hills, 
Calif. 91364. (213) 348-4600. 

DYNACO STEREO 120 cabinets with VU meters. Literature? 

Geometrix, Box 612, Mexico, Mo. 65265 

SAVE UP TO 69% ON OVER 100 TOP BRAND AUDIO COM- 

PONENTS FROM CARSTON STUDIOS, NEW ENGLAND'S AU- 

DIO SUPERMARKET, ONE OF THE OLDEST MAIL ORDER 

FIRMS (EST. 1952) AND CERTAINLY ONE OF THE MOST RE- 

LIABLE. ALL ORDERS SHIPPED FROM STOCKED WARE- 

HOUSE. SEND FOR PRICE QUOTE AND PRICE LIST. CARSTON 

STUDIOS, OLD BROOKFIELD ROAD, DANBURY, CONN. 

06810 

IN PURSUIT OF EXCELLENCE WE OFFER: Infinity, Crown, 

Revox, Fulton, Sennheiser, Philips, Ortofon, ESS, SAE. Beyer, 

DBX, Altec, Technics direct drives, RTR, McIntosh, JBL, Tran- 

scriptors, Klipsch, Citation, Decca, SME, Sequerra, Mi- 
cro/Acoustics, Lamb, Dahlquist. Tannoy, Yamaha, Sound - 
craftsmen, Marantz, and more...Also custom room equal- 
ization, individually damped Altec & JBL Monitors and an on- 

going equipment evaluation program. The House of Sound, 
821 Kent Ave., Baltimore, Md. 21228. 

SEATTLE, WASHINGTON 
Definitive Audio is a group of engineers and audiophiles 
whose primary goal is to provide the discriminating listener 
with the finest sound reproduction that current technology 
can produce. 

We are currently recommending the following products - 
Audio Research Mark Levinson 
Fulton "J" 
Magneplaner 

Dahlquist 

Quad 

FMI 80 
Stax 

Denon 

Fidelity Research 

SME (modified) 
Linn Sondek 

Shure IIIG 

Grace 

ERA Mk6 

Dynaco (modified) 
Dunlap -Clarke 

Quatre 

Yamaha 

Audionics 
Paoli 

Radford 

Nakamichi 

Sequerra 

Revox 

Philips 

DBX 

Decca 

If you enjoy music and are interested in the finest reproduc- 
tion, you will appreciate... 

DEFINITIVE AUDIO 
3414 N.E. 55th 

Seattle, Washington 
98105 

(206) 524-6633 
Tues -Fri 12-8 Sat 10-6 Appointments on Sun&Mon 
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FOR SALE FOR SALE FOR SALE 

f 
massach u setts 
tripod audio offers you advice 
on & demonstrations of the 
finest equipment available. our 
emphasis is on giving you the 
best sound/dollar value we can. 
our suppliers include... 
ampzilla dahlquist 
bang & olufsen thaedra 
allison yamaha A.D.S. 
nakamichi advent stax 
technics denon revox 
quintessence kenwood 
avid audio pulse decca 

tripod ( j) audio 
219 main street 
northampton 

(413) 584-6498 

WELL CARED FOR-Ampzilla $550, ARC WA Bass panels 

$600, ARC EC -3A crossover $500, 18" Hartley woofer. 

$150, Citation Twelve $175 Barzkay design 10 cabinet 

$150, Ross ESP -9 headphones $90. Pioneer 3 -way crosso- 

ver $65. These little used cartridges, Denon 103$ $95, Su- 

pex 901 and RB pre-preamp $125, B&O SP -15 $50, Supex 

switchable transformer $90 Doug Robinson, Waterloo, Ne- 

braska 68069. 402-779-2589 

An introduction to music through practical, reliable design. 

Speakers from $230 to $800/pr employing amplitude -phase 

compensated crossovers. All Class A differential input Pre - 

Amplifier with only 23db of feedback, unparalleled construc- 

tion, $270. Write us for dealer nearest you. Dealer and Rep 

inquiries invited. SEL Inc., 315 S. Fourth, Manhattan, Kansas 

66502 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF JACKSONVILLE 6078 OLD ST. AUGUSTINE 

ROAD, JACKSONVILLE FLORIDA 32217 

SOUNDAMERICA - Northern Minnesota's finest Audio 

dealer. Crown. SAE Infinity, Yamaha. Ortolan. Shure, Tho- 

rens, Pioneer. Sony, Kenwood, E -V, Teac. Finest selection - 
will ship prepaid. SOUNDAMERICA 2116 Maple Grove Rd., 

Duluth, Minn 55811 

NORTHWEST AUDIOPHILES 
THE FINEST IN AUDIO COMPONENTS -Audio Research, 

Audionics, Beveridge, Cambridge, Celestial). Crown, Dahl- 

quist Dayton Wright. Decca, Denon, Dunlap Clarke, Dynaco, 

Fidelity Research, Fulton. Formula 4, Gale, Grace, Hartley, 

Linn Sondek, Magnepan, Mark Levinson, Nakamichi, Otari, 

Polk. Quad, Quatre, Quintessence, Radford, Soundcraftsmen, 

Shure, Spendor. Stan, Supex Tandberg, Technics, Yamaha and 

Custom Designed Superwoofers. HARTLEY ELECTRONICS 

AND THE TIN EAR STEREO CENTER, 1502 BUTTER- 

NUT, RICHLAND, WA, 99352 (509) 946-4459 until 8:00 
PM, then 946-1529. 

AN IMPORTANT ANNOUNCEMENT 
Parnassus Audis is now producing a full Clan A 

(not AB) stereo power amplifier capable of relatively 
high output power. 

The amplifier additionally satisfies the theoretical 
criteria for completely eliminating transient intermodulation 
distortion. 

The difference in sound quality between this amplifier 

and conventional amplifiers is easily audible, even to the 
inexperienced. 

We welcome requests for a descriptive brochure. 

Dealerships will be limited. 

Address all inquiries to: PARNASSUS AUDIO, INC., 

2918 Harper Street Berkeley. California. 

DON'T PAY THE HIGH MAIL ORDER PRICES. 

THIEVES WAREHOUSE OF KNOXVILLE 

5710 KINGSTON PIKE KNOXVILLE TN 37919 

FRIED "H" LOUDSPEAKERS. Custom subwoofers using 

Hartley drivers. Transcriptors turntables. Shotglass loud- 

speakers. Discwasher products. Denon, Stan, Levinson, Dy - 

naco, DBX, C. Russound Switching Patching Cen- 

ter -sensational. Oryx, Sheffield. Celebration, Ambiphon. In- 

sight recordings. Revox A-77 MK -Ill tape deck, mint $650. 
RTR 400E loudspeakers, $235 each, mint. Maranta #1240 
amplifier, nearly new $200. WANTED: Futterman, McIntosh, 

Marantz tubed equipment. GOLDEN EAR, Box 2117, Riv- 

erview, Michigan 48192. (3131 479-1234. 

NEW AT AUDIO TECHNIQUES!!!! Quad 405 Current 

Dumping Amplifier, Quad 33 Preamplifier, Quad Electrostatic 

Loudspeaker, BGW 202 Preamplifier. RTR ESR 6 Electrostatic 

Tweeters. Dayton Wright SPS Mk Ill Preamplifier, Stax SRA 

12S Preamplifier, and a new moving coil cartridge! Week- 

days 12-8, Weedends 12-6. 351 South Baywood Ave., San 

Jose, California 95128 (408) 984-6655 

IMPROVE YOUR AUDIO SYSTEM!! PROMINENCE the 

supplementary piezoelectric supertweeter, greatly enhances 

the high frequency performance of most speaker systems. At 

$75/pair, PROMINENCE is the most cost effective means of 

upgrading many stereo systems. For complete information 

contact FSC, 7033 Benjamin Street McLean, Virginia 22101 

THORENS 150 AB table $50. C. Warwick. 8812 Kennelly 

Lane. Anaheim, CA. 92804 

BUY DIRECT FROM ENGLAND'S HI-FI MAIL ORDER 

SPECIALISTS! Save on B&0, Celestion. Decca, Tandberg, 

Revox, Transcriptor, Jordan -Watts, Lowther, KEF, Rogers, 

SME, Ariston, HPD, Sugden, Radford. Neal. Ferrograph, etc. 

Shipping lists free or send $3.00 bills to include literature. 

Goodwin Ltd.. 7 Broadway, Woodgreen, London N.22. Phone 

01-888-0077. Visitors welcome. 

SURPRISE! SURPRISE! Digital Piano Tuning Device tunes 

musical instruments Accurately! Perfectly! Inexpensively! 
Construction -Instruction Plans Complete $12.95 Airmailed 

Postpaid! Moonlighting quickly repays $40 electronics in- 

vestment! GREEN BANK SCIENTIFIC, Box 100E. Green Bank, 

WVa. 24944 

WESTCHESTER AND FAIRFIELD COUNTY AUDI- 
OPHILES TAKE NOTEI THE AUDIOPHILE, 231 BEDFORD 

STREET, STAMFORD, CONN. specializes in equipment for 
the connoisseur. Ampzilla, Koss Model One, ADC, Citation. 

Crown, Dahlquist Dyne, Epicure, Infinity, Philips, SAE SME 

Stax, TEAC, Technics, Thorens and many more (203) 348- 
3551 (Closed Mondays). 

DYNA STEREO 70 MOD KIT. Tighter bass, improved tran- 

sient response, higher definition. Complete instructions, sche- 

matics, parts list $5.00. With parts kit, including all new 

tubes, $58.00 all postpaid. Audio Designers, Box 122, Led - 

yard, Conn. 06339. 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF MOBILE. 1770 BELTLINE HIGHWAY, MO- 

BILE. ALABAMA 36609. 

FOR SALE: Same as new, Dynaco SCA-800 factory assem- 

bled amp $150. Shure M68 mic mixer $60. Pioneer SR - 

202W reverb amp $105. EV-RE55 mic. $110. Realistic two 
channel stereo mic mixer $35. EB-1 60 stereo headphone 

$10. Atlas MS -10c mic. stand $8. Baby boom $5. Shirley 

Jackson; Rt. 1, Box 186, Athens, Al. 35611. 

PROFESSIONAL USERS! Replace that worn out transcript- 

ion arm with the GRACE G -860F 16" tone arm. Produce per- 

fectly balanced tapes with the MDM-4 MIX -DOWN -MON- 

ITOR; a precision monitoring loudspeaker system for mixing 

and quality control auditing. Triple laminate polymer bass 

driver cones. Phase matching crossover/equalizer. Each 

MDM-4 comes with its own Bruel & Kjaer frequency re- 

sponse curve. Provision for electronic crossover. $165.00 

each. The Audio Company, Box 13038. Oakland. Calif. 

94611. 

CYBERACOUSTIC LABORATORY is a research and devel- 

opment center combined with the most Scientifically ad- 

vanced audio acoustics lab; featuring Crown, IMF, Mark Le- 

vinson, Nakamichi. Burwen, UREI, RTR, DBX, Ortofon, Decca, 

HK-Rabco. AKG. and more. Crown tape recorder specialists. 

Send for free catalog! 503 Haverford Avenue, Narberth, Pa. 

19072. (215) 667-3048. 

Audio Research 

Quintessence 

Techniques 

Dahlquist 
Hartley 

Quatre 

Braun 

SME 

SAE 

M&K 
Gale 

KMAL 

Supex 

Yamaha 

Win Labs 

Audionics 

Nakamichi 
Linn Sondeji 

GARLAND AUDIO. INC. 

2960 Stevens Crk. Blvd. 

San Jose, California 95128 
1408) 244-6724 

Fidelity Research 

Mark Levinson 

Connoisseur 

Magnepan 

Sequerra 
Fulton 

Grace 

Stax 

DBX 

SAVE DOLLARS when you buy from an Audio Co-op!! Our 

collective purchasing means the lowest prices for you on 

most top equipment. Write today for quotes. Studiotech, Box 

1372, New Haven, Conn. 06505. 

DAHLQUIST OWNERS! Attractive stands specifically de- 

signed for D0-10. Proper placement yields considerable im- 

provement in bass depth and detail. Audio. Box A63-2. 

DON'T PAY THE HIGH MAIL ORDER PRICES. 

THIEVES WAREHOUSE OF JACKSONVILLE 

1239 ARLINGTON ROAD & LONE STAR 

JACKSONVILLE FLORIDA, 32211 

NEW GENERATION Crown Amplifiers, Cleanest, Smoothest 

sound ever produced - Crown D1200/HP1200, on demo 

only at Barclay Recording, 503 Haverford Ave., Narberth, Pa. 

19072. (215) 667-3048. 

ROCKFORD'S APPLE TREE STEREO ® - Audis Re- 

search Magnaplaear Speakers and Electronics, Crown. De- 

non. H/K Rabco, Linn Sondek, Micro -Acoustics, Ohm, SME, 

Sony, Technics, and many other fine audio components. 
1645 N. Alpine Rd., Rockford, III. 61107, 815-226-9826 

NAME BRAND RECORDING TAPE, custom loaded. Avail- 

able in cassettes, reels, and cartridges. Huge savings direct 

from manufacturer. New catalog now available. MJS, 516 

Brooks, San Jose, Calif. 95125 (408) 988-2693 

speakers & 

headphones 

BERKELEY, CALIFORNIA 

ADS 

FMI 

M&K 

Gale 

Polk 

Stax 

Braun 

Beyer 

Fulton 

Quatre 

Magnepan 

Quad ESL 

Au dionics 

Cambridge 

Dahlquist 

Sennheiser 

Beveridge ESL 

tape -recorders, ARK 

processors. & Obx 

accessories Lamb 

Beyer 

Braun 

Revox 

Sheffield 
Vac-o-rec 

Nakamichi 

Quintessence 

electronics ADS 

GAS 

Quad 

Heroic 

Quatre 

Radford 

Ampzilla 

C/M Labs 

Audionics 

Cambridge 
Parnassus 

Quintessence 

Mark Levinson 

SME 

BSR 

record -playing KMAL 
equipment Dual 

Grace 

Supex 

Win Labs 

Connoisseur 

Keith Monks 

Linn-Sondek 

Mark Levinson 

Fidelity Research 

STEREO WORKSHOP 

2985 College Avenue 

Berkeley. California 94705 
14151 843-5836 

new hours 

Tues -Sat 

12-5 PM 

6-10PM 

open for browsing 

private appointments for auditions & consultation 

Sun -Mon 

closed 
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FOR SALE FOR SALE FOR SALE 
CURRENT AND RECOMMENDED: 

KOSS MODEL ONE SPEAKER. This is the improved current 

version. Unlike most "state of the art" speakers, this is a full 
range speaker without obvious weaknesses or strong points, 
except for its phenomenal bass and power handling. Like all 
truly accurate speakers, it can be made to sound terrible if 
improperly used. Smaller Model Two available soon C4 $595 
ea. 

DREADNAUGHT power amps from Dunlap -Clarke. The best 

amps in their price range. Stable, well protected, retain their 
superbly clean sound into troublesome loads and at high 

power levels. Very audibly superior to a whole crop of amps 

claiming to be the best. Model 500. $900, Model 1000, 
$1350. 
GRACE 940 oil damped uni -pivot tone arm. The best arm for 
most cartridges, $149. Also Grace 707, $129. 
DECCA BRUSH. Over a million seductive bristles eliminate 
need for liquids and reduce static. $15. 
DECCA CLEAN-UP. The ultimate dust bug. Same bristles as 

brush, conductive shaft and ground wire. $15. 
FIDELITY RESEARCH moving coil cartridge, $130. Levin- 
son prepreamps, JC-1AC $255, JC-10C $100. 
GRACE 9 Series. The best normal type cartridges. 

STAX preamp. One of the very best. FET with high voltage 
power amp for driving Stax phones directly. $500. 
LECSON API and AP3 power amps, $425 and $595. 
DECCA GOLD. The Decca has been tamed. This elliptical 
cartridge ends the love -hate feeling of many Decca owners. 

Still requires the best arms and table. $150. 
also: Mark Levinson, C/M Labs. Cambridge Audio, Lux, BGW, 

Nakamichi, Sony, Neal, Naim Audio, Linn Sondek, Celestion, 

Gale, Sonex, Supex, Denon, Sennheiser, Yamaha, Ariston Au- 

dio, Dayton Wright, Fulton. Paoli, AGS, Harmon Kardon. 

Shipped free anywhere in U.S. and Canada. 

GREENWOOD SOUND, INC. 

P.O. Box 02089 
Portland, Ore. 97202 

503 233-8541 

Levinson JC-1 Pre-preamp $75.00 (513) 325-2681 

AKG, ALTEC, BEYER, CROWN, DAHLOUIST, DBX, DECCA, 

INFINITY, KLH 9s. Koss, Nakamichi, Ortofon, PHASE LINEAR, 

PMI. REVOX, SAE, Sennheiser. Sequerra, Sony, Stanton, Stan, 

Supex, Tandberg, TASCAM, Technics, Thorens, etc. 

HI-FI HAVEN 

28 Easton Ave. 

New Brunswick, N.J. 08901 
201-249-5130 

SHOP AROUND - Listen to every speaker available - 
then come to Cyberacoustic Laboratory and hear RTR's New 

Direct Drive Electrostatic DR -1 speaker system at Phila- 

delphia's exclusive distributor - by appointment - 503 
Haverford Ave., Narberth, Pa. 19072. (215) 667-3048. 

WE'VE OUTGROWN OUR NAME 
We've got too much, we do too much, & we know too much 

to remain stagnent. 
There are already at least 5 Music & Sounds currently in ex- 

istence. (We're flattered.) 

FORGET IT 

Enter 

SONIC ENGINEERING LABS 

Expanded services, expanded facilities, expanded products, 

expanded credentials, expanded personnel. 

111/2 Old York Rd., Willow Grove, Pa. 19090. (2151 659- 
9251 

We're Very Excited 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF MOBILE 

1770 BELTLINE HIGHWAY, MOBILE. ALABAMA 36609 

STOP PHONO HUM -Don't say ho -hum to phono and ampli- 
fier hum, Classic colutions and a radical one. Especially tor 

users of Lafayette or Radio Shack Utility Pre -amps. Details 

and instructions $3. W. McGregor, Route 376 - Wappingers 
Falls, N.Y. - 12590 

HEATHKIT AR15, 100 watt RMS receiver, Excellent condi- 

tion. $225. Tel (617) 787-5239 or (6171 993-8747 after 5 

PM. 

ARIZONA AUDIOPHILES 
Crown ' E.S.S. ' Accuphase ' S.A.E. ' Revox ' S.M.E. 

Grace 
' 

Stax 
' 

Tandberg 
' 

Magnepan ' Burwen 
' 

Rabco Se - 

querra ' Bose ' Thorens ' Stanton 
' 

Uher ' Klipsch Phase 

Linear ' Sennheiser ' J.B.L. ' Sony V-F.E.T. 
' 

Beyer 
' 

Jen- 

nings Research ' Nakamichi ' Yamaha ' Dahlquist ' Supex 

C. -N. Labs. ' Fidelity Research Gale 
' 

TEAC ' Sansui 

Transcriptor ' Harmon Kardon ' Yamaha ' Beveridge ' Su- 

pex ' Mark Levinson ' ADS ' H.K. Citation. 

JERRY'S AUDIO EXCHANGE 

Phoenix -334 E. Camelback Rd. 85012 602-263-9410 
Tempe -13D E. University Dr. 85281 602-968-3491 
Tucson -1037 N. Park Ave. 85719 602-622-7407 

FREE SAMPLE! World's only audiophile's classified news- 

letter. AUDIOMART, Box 821, Stratford, Connecticut 06497. 
SUBSCRIBE! $5/12 issues. 

SAE MARK IXB PREAMP with seven band equalizer $350. 
including walnut cabinet. Also Mark 318 Power Amp $150. 
RTR 280 OR Loudspeakers 5400./Pair 219-234-9698 

BSOE 1801; Dynaco PAT -4, ST -120: DUAL 1218: TEAC 

3300-S, AN -300. E-1; Maxell U0-35 10": Beyer M88. 
M260, X1 YIC!. Write: Stan, 712 Pennsylvania Ave., Trenton. 

New Jersey 08638 

DAYTON WRIGHT XGB-IIB speakers $1200, RTR ESR 6's 
$175/pair. Dunlap Clark '500' amp $550. SAE MKX speak- 

ers S175ipau All equip orig & good condition. Kim Vester, 

615 Townsend Dr. Aptos, Ca. 95003 408-688-2443 

BOSE 9011 II's. Four months old. Absolutely mint condition. 
$375/pair Jeff Klein (201) 994-4127 after 4 p.m. 

ADL SOUND OF BOULDER -has Phase Linear, Koss Elec- 

trostatic Speakers. Teachnics, Sonars and everything for 

speaker builders at 2983 Peak Ave., Boulder 80301 (303) 
442-2555. 

DOLT PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF TAMPA 

1531 SOUTH DALE MABRY, TAMPA FLORIDA 33609 

INFONICS DUPLICATORS! For a bunch of reasons you 

can't afford not to consider Infonics Duplicators - espe- 

cially since factory installation and training are included in 

the list price! INFONICS DUPLICATORS, 219-879-3381. 

FOR SALE: STAX SRA-12S PREAMP, $425 have two al- 

ready. Harmon/Kardon Citation 16 power amp three months 

old $725 including shipping. Koss 9B headphones $100. 
ESS Tempests without grillboards $65 pr. IMF model R loud- 

speakers with series 2 X -over modifidations $500 pr. 

Marantz 11208 Intergrated amp $280. Call 1-203-488- 
7908 Thom. 

THE JANIS WOOFER IS ABSOLUTELY FLAT TO 30 Hz! 
The specifications can only hint at the effortless, ultra -clear 

and detailed bass reproduction to the limits of hearing. Typi- 
cal response 30 - 100 Hz. + 1 /2dB, distortion about 1% 

max. About 60 W is enough to drive this speaker. Elegant in 

size (22"x22"x18" high) and appearance. Full details: Janis 
Audio Associates, Inc.; Box 88 Throgs Neck Station; New 

York, N.Y. 10465. 

HONG KONG, TAIWAN, JAPAN, Asia Directory. World 

products information. Mail -orders, bulk -orders. Listings. Di- 

rectory and Information $1.00 today. World Trade Inquiries. 

Box 6224, Spokane, Wash. 99207. 

YOUR DOLLAR BUYS MORE IN BRITAIN. Whether you 

are visiting or require export shipment UPL will get you more 

component value per dollar. UPL, 35 High Street. New Mal- 

den, Surrey. Phone 01 942 9567/8. 

IN STOCK 8 ON DEMONSTRATION: Audio Research Tym- 

pani 1-C, SP -3a-1. Dual 76a: Dayton -Wright XG-8 Mk Ill, 

SPS, SPL, 535; Dahlquist DU -10; Gale GS 401 A: Luxman; 

Sequerra; Yamaha B-1, CT -7000, NS -1000; Dunlop -Clarke; 

SAE; Stax; I. M. Fried; Nakamichi; Revox; Magnepan; ADS; 

BGW; RTR B & 0; Crown; Advent Video -Beam; Tandberg; 

Citation; IAD; R.B. Audio; Denon; Supex; Satin; Grace 707; 

Decca; Rabeo; Connoisseur; Thorens; Transcriptor; others... 
THE GRAMOPHONE, LTD. 

757 ASP St., Norman, OK 73089 
405-364-9477 

8568 b East 51st, Tulsa OK 74145 
918-663-1511 

MINNEAPOLIS 
-Dedicated To The Reproduction Of The Original Sound - 

Audio Research, Bang & Olufsen, Klipsch, Audionics, Radford, 

Revox, Linn Sondek, Crown, dbx, Sequerra and others.... 

THE SOUND ENVIRONMENT 

Butler Square, Suite 114, 100 North Sixth Street, 

Minneapolis, Minn. 55403, (612) 339-4641 

YAMAHA B-1 AMPLIFIER in factory sealed crate. $1000. 
RTR, 1800 speakers $300 pair. Yamaha CR -400 Receiver, 

new. $200. NS -670 speakers new $320 pair. Other Yamaha 

equipment. Pat Miller, 17802 Eastex Fruy, Humble, TX 

77338 (713) 446-7165 

JBL HARTSFIELD Excellent condition. $550. Jon Christen- 

sen, 200 West Kenworth Road, Columbus, Ohio 43214. 614- 
262-4909 

CROWN SX-824 Tape deck, D150A amplifier, IC150 pre - 

amp. Used six months. Crown Technician: James Bontrager, 

28918 Frank Ct., Elkhart, Indiana, 46514. 

EMPIRE 59811, perfect, $195 -Heath AD -1530. factory 

aligned, $195. 616-982-3557 

CROWN DC -300A, mint, $495. STAX SR -3 & fused SRD-5, 

$80. (513) 751-1130. 

TECHNICS SU -9600 preamp/SE-9600 poweramp. Mint. 8 

mó s old. $900 (217) 523-0769. 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF BETHESDA, P.O. Box 34251, WEST BETH- 

ESDA, MO 20034 

PERFECTIONISTS DYNAKITS 

Before You Purchase You Owe Yourself Our Quote. Mainline 

Il 971 Fronheiser Johnstown, Pa. 15902 

!!HEART OF AMERICA AUDIOPHILES!! 
SOUNDS GREAT STEREO, INC. 

OFFERS MIDWESTERNERS SOME OF THE BEST AUDIO 

EQUIPMENT 
IN THE WORLD. 

ADS 

Braun 

Dahlquist 

dbx 

Epicure 

ESS 

Great American Sound 

JBL 

Kenwood 

Koss Model One 

McIntosh 
Nakamichi 
Ortofon 

Otari 

Pickering 45000 
Shure 

SME 

Sonus 

Sony 

Stanton 
Stax 

Tandberg 
TEAC 

Technics 

Thorens 

Yamaha 

HEAR OUR'INCOMPARABLE AMPZILLA/THAEDRA/SON 

OF AMPZILLA COMBINATIONS WE NOW 

FEATURE IN OUR LISTENING ROOMS. 

+GREAT PRODUCTS +GREAT WARRANTY 

+GREAT SERVICE +GREAT PEOPLE 

SOUNDS GREAT STEREO, INC., 

White Lakes Plaza 

911A W. 37th ST, TOPEKA, KS. 66609 
(913) 267-1933 

PROTECT YOUR LPs. Poly sleeves for jackets 8c round bot- 
tom inner sleeves 7c Poly lined paper sleeves 15c White 
jackets 35c Postage $1.50 House of Records. Hillburn, New 

York 10931. 

LENTEK loudspeakers may be auditioned at CREATIVE AU- 
DIO, 909 Cherry, Columbia, Missouri 65201. Also Stax, Lec - 

son, IMFried, Gale, Yamaha, Denon, Ortofon. Central Mis- 

souri's leading source of quality audio components. 

THOUSANDS OF LIKE NEW LP's and prerecorded tapes. 

Catalogue $1.50. House of Records. Hillburn, New York 

10931. 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF BIRMINGHAM, 103 SOUTH 18th STREET, 

BIRMINGHAM, ALABAMA 
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FOR SALE 

BUILD YOUR OWN SPEAKERS AND 

SAVE UP TO 50% 
You can assemble you own h,gh ovale 

enl stereo speakers in a few 
urs land save up to hall the cost of 

comparable speakers Send for our free 
32 -page catalogue of speaker lots. raw 
speakers and accessories 
SPEAKERLAO 
Dept A-3, 5500 -35th N E 
Seattle. Washington 98105 

PORTLAND, OREGON 

HAWTHORNE STEREO 

An uncommon Hi-Fi store serving Portland for thirty years 
with the finest in products, service, and people. 

Audio Research 

Quad 

Quatre 

Sony V-FET 

Manantz 

Dahlquist 

Beveridge 

Polk 

Audionics 

Technics 

Grace 

Mark Levinson 

Nakamichi 

G.A.S. 

Radford 

Crown 

Harmon-Kardon 

Yamaha 

McIntosh 

Mangeplanar 

Fulton 

Advent 

Phase Linear 

SME 

Denon 

Stax 

Fidelity Research 

Philips 
West; 8680 S.W. Canyon Rd., Portland, Oregon 97225. 

East; 3580 S.E. Hawthorne Blvd., Portland, Oregon 97214. 
503-292-4401. 

HI-FI ENTHUSIASTS WANTED!! Earn more than just spare 

money in your spare time. We need campus representatives 

to sell name brand stereo components at discount prices in 

your area. High commission, no investment required. Serious 

inquiries only, please. Contact: Alan Weisberg, K&L Sound 

Services Co. 75 N. Beacon St., Watertown, Mass. 02172. 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF PENSACOLA 

3731 NAVY BOULEVARD, PENSACOLA, FLORIDA 32507 

AMPEX TAPES 

Ampex Audio Studio Mastering Tapes, 631-641, 406-407, 
and "GRAND MASTER" in stock for immediate shipment. '/4", 

1h", 1" & 2" Factor fresh. Best Prices. TECHNIARTS, 8555 
Fenton St., Silver Spring, MD. 20910. (301) 585-1118. 

STEREO CARTRIDGES AND STYLUS REPLACEMENTS 
FOR: ADC, Audio Technics, B&0, Grado, Empire, Mi- 
cro/Acoustics. Pickering, Ortofon, Shure, Stanton, Supex. 

Write for free catalog: NEEDLE IN A HAYSTACK, Dept. MH, 

P.O. Box 17435. Washington. D.C. 20041. 

AVOID COSTLY MISTAKES. Get objective, no-nonsense 
findings from respected professionals about finest audiophile 

components. State what you plan to spend. Send S2.00 to 

Audio File, Box 313, Matawan, New Jersey 07747. 

AUDIO'S HI-FI HANDBOOK 
Complete reference guide to over 1,000 components, in- 

cluding prices and specs. All arranged in tabular form for 

easy comparison. Plus over 30 outstanding articles on audio 

topics, trends and advances. State-of-the-art reading for audi- 

ophiles. Only a limited quantity available. Over 200 pages. 

Send $3.95 (includes shipping and handling) to: Jean Davis, 

Audio Hi-Fi Handbook, 401 N. Broad St., Phila., Pa. 19108. 

CARBON FILM RESISTORS -'/4W, 5% from 10-4.7 
megohms for 31/2c each. Fifty per value $.85. Discounts 
available. FREE samples/specifications. Other quality com- 
ponents. Components Center, Box 134A, N.Y., N.Y. 10038 

OLD SELF -PLAYER PIANO, converted to Orrtronic comput- 

erized piano player/recorder using tape casettes instead of 

perforated piano rolls; records and plays back immediately. 

Earl Starnes. Box 2798, Opelika, Ala., 36801. 

BUY, SWAP, SELL your new and used high -end audio gear 

through AUDIOMART'S free classified ads! Subscribe $5/12. 
Free samples. Box 821, Stratford, Connecticut 06497 

DON'T PAY THE HIGH MAIL ORDER PRICES. 

THIEVES WAREHOUSE OF ORLANDO, 

1915 EAST COLONIAL DRIVE. ORLANDO, FL 32803 

FOR SALE FOR SALE 
CANADIANS: Best Hi-Fi discounts on over 96 leading Hi-Fi 

brands. Many exclusive factory closeout and special deals. 

Quotations via return mail. Nationwide mailorder service. 
FREE catalogs jam packed with bargains in Hi-Fi equipment, 

tape and recording accessories, calculators, telephones and 

accessories, kits, parts, etc. Hundreds of factory and govern- 

ment surplus specials too! American inquiries welcome. Rush 

free catalog request to: ETCO, Dept. AUA, Box 741, Montreal 

H3C 2V2. 

SONY SUPER SCOPE Reel to Reel tape deck ($800 
flat) -Contact Mike Fisher call 1-313-842-2049. Will throw 
in a large 2' Marantz Amp KF-8011 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF NORTH TAMPA, 1441 EAST FLETCHER AV- 

ENUE, TAMPA, FLORIDA 33612 

DECOURSEY ACTIVE ELECTRONIC CROSSOVERS 

Model 110 dividing network; complete with regulated power 

supply, for bi -amp, tri -amp, or quad -amp. Custom assembled 

to meet your specifications. Monaural, stereo or with derived 

third channel. Plug-in Butterworth (maximately flat) filters; 6, 

12. or 18 db. per octave at any desired audio frequency. OP- 

TIONS: Summer for single woofer systems, VLF hi -pass fil- 
ters for elimination of subsonic noise, derived third channel. 

FOR DEM OR HOME ASSEMBLERS: Model 500 or 600 dual 

filters. Regulated power supplies. Write for new brochure. 

DECOURSEY ENGINEERING LABORATORY. 11828 Jef- 
ferson Blvd., Culver City, CA 90230. Ph. (213) 397-9668 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF ATLANTA 

2769 LAKEWOOD AVE. S.W., ATLANTA. GEORGIA 30315 

DEALERS: We will buy your excess stock. ALL lines, no 

quantity too large or small. Cash paid immediately. Call Lou 

617-924-0561. 

SUPERIOR PRODUCTS AT LOWER PRICES: B&W, Decca, 

EMT, Leak. KMAL, Nairn, Quad, Linn Sorrdek, Spendor, Stax, 

many others. THE SOUND AFFAIR. 364 Mission Court. St. 

Louis, MO 63130 (314) 863-6037 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF ATLANTA 

3164 PEACHTREE RD, N.E., ATLANTA, GEORGIA 30303 

THE CONNECTION 

20-60% Discounts on Thorens, Stanton, Altec, Dual, Pioneer, 

and other brand names. For your free quote on any model or 

System write THE CONNECTION, 35 Congress St., Bldg. I, 

Shetland Park, Salem, Mass. 01970. Get on our Mail list! 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF ATLANTA 

4166 BUFORD HIGHWAY, N.E., ATLANTA. GEORGIA 30345 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF ATLANTA 

1030-3 CHEROKEE ROAD, SMYRNA, GEORGIA 30080 

MICHIGAN'S ALTERNATIVE HIGH -END 

AUDIO SHOP. 

Douglass Sound features expert sales, repair, maintenance, 

installation and modification. Now available... 
ADS/BRAUN 

AUDIO TECHNICA 

AUOIOANALYST 

BURWEN 

CONNOISSEUR 

CROWN 

DAHLQUIST 

DENON 

DYNACO 

EPICURE 

ERA 

GRACE 

LUXMAN 

HERVIC 

KOSS ESL 

M&K 

ONKYO 

ORTOFON 

SOUNDCRAFTSMEN 

STAX 

SENNHEISER 

SUPEX 

SME 

SONUS 

STANTON 

TECHNICS 
TANDBERG 

THORENS 

Many more... 
DOUGLASS SOUND, INC. 

Ann Arbor: 331 S. Fourth Ave. (313) 761-4434; Kalamazoo: 

224 W. Michigan Ave. (616) 382-3710; Grand Rapids: 

3130 28S1. S.E. (616) 949-9040 

RABCO SL -BE MOD reduces arm mass 35%. Elegant oiled 

redwood shell. $50. Data sheet. AUDIOETC, Box 55, Lansing, 

Iowa 52151 

SUB WOOFERS 

Infra Woofer TM II, F.M.I., I.M.F., Hartley, M&K, Dahlquist. 

+ FREE PASSIVE X -OVER DESIGN W/PURCHASE + 

ENGINEERED ENCLOSURE & CROSSOVER DE- 

SIGNS -FREE 
w/purchase of our professional series J.B.L., Altec, Commu- 

nity & Gquss raw drivers + radial horns/diffraction lenses. 

Sonic Engineering Labs, 11' Old York Rd., Willow Grove. Pa. 

19090. (215) 659-9251 

+ LOUDSPEAKER RECONING STATION + 
DAYTON-WRIGHT XG-8 Mk. l's: ugden C.51/P.51-both 
mint. 519-945-8486. 

ATTENTION AUDIOPHILES 

Ampzilla, Burwen, Dahlquist, Decca, Denon, Dynaco (Modi- 
fied). Ferrograph, Fulton E and J Systems. Grace, IMF, Koss 

Speaker. Lecson. Lux, Magnepan, Mark Levinson, Fons, M & 

K, Quad. Quintessence, Quatre. SAE. Satin, Stax, Sonus, Tech- 

nics. Transcriptor, and many others. All equipment pretested 

and guaranteed to meet specifications, and shipped prepaid 

and insured in continental U.S. AUDIOPHILE'S SOUND STU- 

DIO 7459 Elmwood Ave. Middleton (Madison), Wisconsin 
53562 Phone 608-836-3807 

FAIRFAX TOP RATED FX360 SPEAKERS superb linear 

sound. Best under $500 speaker ANYWHERE! Retail -5220 
each. Special - $128 each & shipping. Other models avail- 

able. (914) 793-3440. 

RECORDING TAPE CLOSEOUT: Dozen reels 2400', 
$13.50. Dozen 1200', $8.00. 24 reels 900', $7.50. 24 600', 
$6.00. Postpaid Guaranteed. Mitchell, Box 132A, Flushing, 
N.Y. 11367. 

DISCOUNT PRICES on stereo components. All major 
brands. Write for quote. Seashore Stereo Sales, 204 Wood - 
crest Ave., Absecon, N.J. 08201. 

-SPEAKER CATALOG - 
Up to date. Top quality drivers. Hop -up the speakers you 
have or build new ones. Transmission -line speaker plans 
$5.00 -Foam damping material. E & E Audio, 2816 Church 
Ave., Brooklyn, N.Y. 11226. (212) 462-0984 

CROSSOVERS -Custom designed; fully tested; guaranteed 
quality. Free Brochure. Write: Networks, Box 458, Placentia, 
CA 92670 

MODIFICATION KITS 

MODIFICATION KITS 

MODIFICATION KITS 
The DKL Laboratory, Incorporated proudly announces the 
new kit versions of their now famous modifications for: 

DYNA PAS3(x) PRE -AMP 
STEREO 70 AMPLIFIER 

INFINITY 2000A SPEAKERS 
Offering TIGHTER BASS, MORE TRANSPARENT MID- 
RANGE, MUCH LOWER DISTORTION & INCREASED 
DEFINITION, the new DKL Mod Kits greatly improve sonic 
performance at a reasonable price. 
For details, contact: 

OKL LABORATORY, INCORPORATED 

BOX 683 
SEVERNA PARK, MARYLAND 21146 

(3011 588-6257 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF ATLANTA, 4162 JONESBORO 

RD., ZAYRE CENTER, FOREST PARK, GA. 30050 

NOW AVAILABLE 
FAMOUS REFLECTING SYSTEM'S 41" REPLACEMENT 
DRIVERS, $9.95 POSTPAID. QUANTITY DISCOUNTS. 
FREE SPECIFICATIONS. AURATONE, Box 580-32A, DE- 

LMAR, CALIFORNIA 92014. 

THE AUDIO RESEARCH ROOM. The complete line of Au- 

dio Research equipment on display under ideal listening con- 

ditions. AUDIO SYSTEMS & DESIGN, 5421 South 84th St., 

Lincoln, Nebraska 68516 (402) 489-9888. 

DYNACO RACK MOUNTS for pre -amps, tuners, integrated 
amps. $24.95 postpaid, $22.50, three or more. AUDIO BY 21 - 

MET, 1038 Northern Blvd., Roslyn, N.Y. 11576 (516) 621- 
0138 

GATELY SPM-6 mixer, new, wired $500. 919-467-9198 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF MOBILE/VILLAGE SQUARE, 301 SOUTH 

CRAFT HIGHWAY, MOBILE, ALABAMA 
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FOR SALE FOR SALE FOR SALE 
AUDIO RESEARCH. AUDIONICS, BANG&OLUFSEN, BOZAK, 

CROWN. DBX, KLIPSCH, KMAL, LINN SONDEK, NAKAMICHI. 
PHASE LINEAR, RADFORD, REVOX, SEQUERRA STAX, TAND - 

BERG, BEYER, SENNHEISER, and other fine instruments for 

the reproduction of music. Send for list of used equipment 
AUDIO SYSTEMS AND DESIGN, 5421 South 84th St., Lin- 

coln, Nebraska 68516 (402) 489-9888 ... and 4408 Capi- 

tal Ave., Omaha, Nebraska 68131. (402) 556-1559. 

MARANTZ 7 AND 8 $450. 2 Dyne Mark Ill amps, $75 
each. Dyna mono preamp, $35. Tannuy Dual concentric 12" 
speaker. $45. Eico ST -40 stereo integrated tube amp, $50. 
Norman equalizer, $45. Fetterman (512) 884-1961. After 6. 

854-3445. 

FOR SALE: COLLECTOR'S 78 RECORDS Albani to Zenatello, 
G&T's, Fonotipias, Pathes. Deleted Long Play, Special Im- 

ports, Vocals and Orchestral, Box 391824, Miami Beach, Fla. 

33139. 

WORLD'S FINEST BOOKSHELF LOUDSPEAKER: PSB 

Beta II, Motional Feedback without internal amplifier. No 

bass distortion. For brochure or appointment -CC Audio. 
P.O. Box 13. Waterloo, Ontario, Canada. 

SOUND ADVICE MAGAZINE -IN ITS SECOND ISSUE 

INTRODUCES TWO EXCITING NEW COMPONENTS; - THE ELECTRO -RESEARCH - AN UNBELIEVABLE 

CLASS A AMPLIFIER THAT WILL CHANGE YOUR 
THINKING ABOUT AMPLIFIER SOUND, AND THE 
PARAGON - A TUBE PREAMP THAT SOUNDS LIKE 

NO OTHER TUBE PRODUCT YOU HAVE EVER HEARD. 
IT HAS AWESOME BASS AND FLAWLESS HIGHS COM- 

BINED WITH TUBE SWEETNESS. IN-DEPTH EVAL- 

UATIONS ARE ALSO CONDUCTED ON PRE- 
AMPLIFIERS: AUDIO RESEARCH SP -3A-1, LATEST LE- 

VINSON JC-2, PHASE LINEAR 4000, SONY TAE 8450, 
EPICURE FOUR, DYNA PAT -5 AND SOUNDCRAFTSMEN 

PE2217. AMPLIFIERS TESTED INCLUDE: AUDIO RE- 

SEARCH DUAL 76A, C/M LABORATORIES 912, SAE 
2500 AND TECHNICS SE9600. CARTRIDGES EXAM- 
INED ARE DECA (AEC) MARK V ELIPTICAL, WIN LAB- 
ORATORIES SOT -10, LATEST FIDELITY RESEARCH FR -1 

MARK II, SURE V -15E LIPTICAL AND SPHERICAL DE - 

NON OL109 (MOVING MAGNET) AND IMPROVED DE - 

NON OL103 AND DL103S. SOME OTHER GOODIES: A 

SUPERB MOVING COIL TRANSFORMER FROM DENON 

(AU320), LEVINSON JC-IAC, GRACE G-707 TONEARM, 
LINN SONDEK TURNTABLE, KEITH MONKS TONEARM 
AND IAD EXPANDER. OUR FIRST ISSUE WITH RE- 

VIEWS OF 19 POWER AMPLIFIERS AND 17 CART- 
RIOGES IS STILL AVAILABLE. COMING SOON - "DI- 
RECT DISCO" -A NEW DIRECT TO DISC RECORDING 
FEATURING THE CURRENT DISCO ROCK SOUND. 

(WRITE FOR INFORMATION.) SOUND ADVICE -4 IS- 
SUES $10 ($12 FIRST CLASS, $13.50 - SENT AIR 
MAIL). SOUND ADVICE, 225 KEARNY, NO 200J, SAN 
FRANCISCO, CALIF. 94108. 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF MONTGOMERY 
3386 NORMAN BRIDGE RD.. MONTGOMERY, ALA. 36105 

BOSE 4401 four channel pre -amp S450. Sony 3200F amp 

$200; Teac AN80 Dolby $75; JVC Denod/Cant $60. After 
May 1 714-273-0425 

STAX SRA-12S FET preamp/headphone amplifier. Used 3 

months, $420 inc. shipping. Jim Austin, 4221 Clague Rd.. 

North Olmsted, Ohio 44070, (216) 734-1668 

REVOX A-700; used 9 hours. (919) 892-4315 or 897-5222 
Don Wood, Dunn, N.C. 

YELLOW PAGES OF AUDIO $3.95. Comprehensive refer- 

ence to professional as well as consumer audio products and 

manufacturers. FREE classified advertising information and 

copy form available with each issue. Box 94, Colmar, Pa. 

18915. 

SAN DIEGO 

Audio Research, Fulton (FMI), Paoli, Decca, Win, Shure V15 -G 

ERA. Grace. Connoiseur. Dr. 'Johnson, by appointment, 

714/274-6613 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF PANAMA CITY, 5220 W HWY. 98, 

SUITE D, PANAMA CITY, FLA 32401. 

CUSTOMIZED TUNED ROCK P.A.'s 

Expandable high intensity touring/permanent sound systems; 

including narrow band regenerative response environmental 

equalization (± 1 dB at your ears), room de- 

sign/measwrement/ correction, free engineered enclosures 
+ 18dB crossovers; 1000's of customized professional 

products, including: fibreglass horns, consoles, comp/ r.m.s./ 
peak limiters, continuously variable electronic crossovers, an- 

alog/ digital/ acoustic delays, omnipressors, Hangers, reverb, 

echo. doubling/tripling, p.a. noise reduction, piezo trans- 
ducers, frequency shifters, notch filters, parametrics, corn - 

panders from J.B.L./Altec Prof., Tascam. U.R.E.I., 

Eventide, Gately, Beyer, Crown, Community, 2005 A.D., 

McIntosh, Allen & Heath, Cetec, Multitrack, Orban, White, 

etc.. etc. 

All shipped prepaid & insured 

Sonic Engineering Labs., 11' Old York Rd., Willow Grove, 

PA 19090. (215) 659-9251 
+TASCAM WARRANTY STATION+ 

+Anechoic Chamber - .9iï working floor+ 

THE ABSOLUTE SOUND, in its up coming issue, will re- 

view the new Grado moving coil cartridge, the Luxman tube 
type pre -amp, the Spendor BBC-Monitor (the BC -3), the For- 

mula 4 and Grace 707 tonearms, the Micro-Seiki moving coil 

cartridge, Peter Pritchard's new Sones cartridges, the Jonas 

Miller modified Rabco SL -BE, Infinity's FET pre -amp, Bong- 

iorno s Thaedra and Son of Ampzilla, the Luxman M4000 and 

its new turntable, Yamaha's FET preamp, the Stax class A 

amp, the SAE 2500, the Audio Research Dual 150 and Tym- 

pani 1C, the Gale loudspeaker, the Koss electrostatic, the 

EMT moving coil cartridge, and the Stax tonearm, the Allison 

1 speaker, and, of course, more. We shall also be taking a 

look at moving coil cartridge transformers. A crack team of 

N.Y. acoustic consultants will provide an in depth analysis of 

room acoustics. And we shall be expanding our list of refer- 
ence recordings. For a four issue subscription ($10), send a 

check along to the Absolute Sound, Box 5, Northport, N.Y. 

11768. Enclose an additional $4 if you wish first class mail- 
ing priviledges. (Canadian subscribers should send money or- 

ders.) All foreign subscriptions $15. 

DYNACO-A-R. transistors, repairs -boards & units, speaker 

service. Send for prices & details: BEAR ELECTRONICS, 177- 
A Hillcrest Road, Mt. Vernon, NY 10552. 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF CLEARWATER, 1502 A GULF TO BAY 

BOULEVARD, CLEARWATER. FLORIDA 

AUDIOPHILES 
Here's the Ilatest in State of The Art Components: 

FULTON "J"MODULAR SPEAKER 

Classified as State of the Art in the most recent stereophile. 
PAOLI TUBE AMPLIFIERS 

Finally, Tube Amplification with right, detailed bottom end. 

Ideal for driving electrostatics, $600 the pair. 

DENON DL103C MOVING COIL 
Audiophiles who know choose the conical Denon, $150. 
Then add: 

THE SCHILLINGMAS-1 
Pre-PreAmplifier. The ultimate in quality construction and 

sonic purity. A must for state of the art reproduction, $229. 
AUDIO RESEARCH SP3A-1 MOD 

Dramatically improves the bottom end of the SP3A-1. Make 
your ARC pre -amp current for $85 including Telefunken 
Tubes. 

AND FIRST IN THE MIDWEST AND EAST - 
THE BEVERIDGE CYLINDRICAL SOUND 

A full range electrostatic with direct coupled tube amplifiers 
built in. Perfect phasing, no crossover, no discontinuity. Audi- 

oned by appointment only. Well worth a trip to Detroit to 

hear, regardless of your present speaker. $4000 complete 

Also, RTR Electrostatics, Dahlquist, Quintessence, ERA, Stax, 

DCM Time Windows, Rabco ST -7, Transcriptors, Modified 

Dynaco, Win Labs, Quatre, Citation, Supex. BGW, Audionics, 

IAD, and more. Free shipping, insurance, and consultation in 

the US and Canada. 

AUDIO ONE 

Michigan's original state of the art dealer 

167 N. WOODWARD 

BIRMINGHAM, MI 48011 

(313) 646-6666 

FREE KIND OA 
DIFFERENT 

F RECORD CLUB 

Discounts up to 73%, no "agree -to -purchase" obligations. 
All labels, Schwann catalog of thousands of titles; classical, 
pop, jau, country, etc. Discount dividend certificates. News- 
letter; accessories; quick service. 100% ironclad 
guarantees. Write for free details. 

dim DISCOUNT MUSIC CLUB, INC. DEPT. 14-66 
650 Main Street. New Rochelle. N.Y. 10801 

CONN. AND WESTERN MASS.'S 
LARGEST STEREO DEALER 

AUDIO RESEARCH 

ACCUPHASE 

AUDIO TECHNICA 

EPICURE 

DAHLQUIST 

AUDIONICS 

dB SYSTEMS 

CROWN 

QUATRE 

PHASE LINEAR 

SAE 

CITATION 

MARK LEVINSON 

SOUNDCRAFTSMAN 

ESS 

MAGNEPLANAR 

MAGNEPAN 

THORENS 

TECHNICS 

Newington 
203-667-2277 

New Haven 

203-787-0183 

Waterbury 
203-757-9296 

Stratford 
203-377-1771 

SME 

SUPEX 

ORTOFON 

FIDELITY RESEARCH 

REVOX 

B&0 

TEAC 

TRANSCRIPTORS 

DBX 

BEYER 

STAX 

AKG 

NAKAMICHI 

SEQUERRA 

BURWEN 

HARTLEY WOOFERS 

QUAD 

LUX 

& MORE 
FRED LOCKE STEREO 

Professional Products 
Division 

203-828-1124 
Orange 

203-795-0701 
Springfield, Mass. 

413-782-7111 

East Hartford 
203-528-9479 

Greenwich 
203-637-5439 

Avon 
203-678-1797 

Fairfield 
203-366-5246 

New London 

203-443-1835 

ENGLISH HI Fl 

Radford, Rogers Export Monitor, I.M.F., B.M.W., Celestion, 

S.M.E., Decca MK -5, Tannoy, Garrard, other continental prod- 

ucts also available. Please write or telex, your quote will be 

returned by airmail. 
Southern Audio Services Limited, 43 High Street, Kingston- 

upon-Thames, Surrey. England. Telephone 01-549-3194 or 

telex 929679 AEL G. 

OUR TA -1 TONEARM IMPROVES RECORD SOUND with 
low effective mass (x-2.5 grams with most cartridges) and 

pivot friction (all pivots jeweled), optimum silicone damping, 

vertical pivots at record level anti -skate bias, damped cueing, 

and low capacitance cables. Money -back guarantee. $149.00 
postpaid. JML Company, 39.000 Highway 128, Cloverdale, 

CA 95425. 

AMPZILLA-THAEDRA 
SON OF AMPZILLA 

Sound Advice 536 State Road, Emmaus, Pa. 18049. Hours: 
Mon., Tues., Thur., Fri., 12-9:30. Wed. 6-9:30. Sat. 10-6. 

(215) 967-4418 

PHASE LINEAR 700. $400; Marantz 150 tuner, $400; 
Quintessence pre -amp, $250. Hank Batts. 2104 Lakeside 

Drive, Lexington, Ky. 40502. 606-266-5581 

DYNAKITS, DYNASPEAKERS - lowest prices, fastest 

service, large inventory. Underground HiFi Sales, 324c Broad - 

water Road, Arnold. Md. 21012. (301) 647-0919. 

WE OFFER ACCURATE ADVICE, PERSONAL SERVICE, 
AND INCOMPARABLE COMPONENTS, including: Allison, 
Armstrong, Audiocraft, Audionics, Beyer, B&W, Cambridge, 

Celef. Celestion, Connoisseur, CM. Dayton Wright, Decca, De- 

non. dbx, DCE, EMT, ERA, Formula 4, Fulton, FR, Gale. Grace. 

Hegeman, Jecklin, KEF, KMAL, Lecson, Mark Levinson, Linn 

Isobarik & Sondek, lux, Micro, M&K, Naim, Neal, Neumann, 

Quad, Quatre, Quintessence, Radford, Revox, Rogers, Satin, 

Schoeps, Sennheiser, Spendor. Stax, Stellavox, Studer. Sug- 
den, Supex, inter alla. ALL COMPONENTS INSTALLED PRO- 

FESSIONALLY TO YOUR SATISFACTION. SHIPMENTS PRE- 

PAID & INSURED. MUSIC SYSTEMS, 34 NORTH GORE. WEB- 

STER GROVES, MO. 63119 (314) 968-4880. 
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FOR SALE FOR SALE FOR SALE 

Listen to 
TELEVISION 
IN STEREO 
The TE.200 TELEDAPTER EASILY CONNECTS TO ANY TV & 
STEREO SYSTEM. Using our coupling and matrix circuit, teledepter takes 
a low impedance output from the television end delivers two HIGH 
IMPEDANCE CHANNELS OF SIMULATED STEREO. to drive any 
amplAler. Frequency response is maintained so you can hear the tinkle of 
bells or booming bass sounds as it happens on TV. With service warranty 
and hookup instructions 516.95 ppd. Guaranteed to make your TV 100% 

<nloVeble. 
OUR NEW TE300 VHF.UHF HI-FI TUNER IS NOW AVAILABLE. A 
complete end self contained 110 volt tuner. VHF -UHF antenna tonnes 
Pons - Recording and amp output lacks. Five year service warranty 
0149.95 Pfd. From our factory. 
SEND: -CHECK - MASTER CHARGE NO. fa 2. TE -200 1. TE300 
or =.5500 for C.O.D. TO: RHOADES NATIONAL CO. DEPT AD 

P.O. BOO 817 HENDERSONVILLE, TENNESSEE 37075 

NAME 

ADDRESS 

CITY ïTATE ZIP 

Quatre amp $290.; Dyna FM5A tuner $150.; SME 300911 

arm $90.; ADC XLMII, warranty cards, unused $50. Neil 

Shade. 4540 Freedom, Meridian, ID 83642. 

BUY ALL THIS for $350., or separately. t-Dyna 70 power 

amp. 1 -pair Altec 511-B horns with 808-8A dirvers, 1-Dyna 

PAS -3X preamp, 1 -Leak stereo 20 power amp, and 1 -Stanton 

681 -EE cartridge. All in excellent operating condition. Call 

(408) 426-6745 evenings. 

101/2" RECORDER SPECIALISTS: Fresh new Scotch L/N 

3600 ft. on new '/" NAB metal reels live for $35.00. New 

Ampex GRANDMASTER tape on 101/2" metal reel, six for 

$73.00. New 4 channel 8 -track blank cartridge loaded with 

40 minutes Scotch L/N tape, $23.00 per dozen. Re- 

conditioned NAB metal 101/2" reels, $24.00 per dozen, 10% 

on above for postage. Soundd Investment, POB 88338, Dun - 

woody. Ga. 30338. 

THIS IS WHAT WE PROMISED 
I. SERVICES (free to our clients) 

A. 10 Year Extended Warranty Program 

Our professionally phase aligned & calibrated & life test- 

ed & equalized & biased & tensioned components are 

THAT reliable. 

B. Continuous Live vs. Recorded Demos 

produced in our .90 working floor anechoic chamber, & 

using our Wis. Bureau of Standards calibration micro- 

phone system. 
FINALLY 

the ear will judge loudspeaker musical (in) accuracy in 

real time. 
Very Interesting 

C. Sub Sonic Power Boasting Filters. 

D. Loudspeaker Enclosure & Crossover 

Designs, free for your raw transducers. 

E. In Home Reverberation Curve & 

equalization & room design/correction & loudspeaker 

placements. Our room is neutral. yours isn't. 

F. Proprietary Customized Tone Arm 

Mods (s.m.e., vestigial, Rabco SL -8E), Loudspeaker 

Mods, Tape Recorder Mods. & other 
mods-mods-and more mods. (check our SI. 

G. Impulsed/Hand Picked cartridges, 

turntables, arms, microphones, recorders. 

II. FACILITIES 
Anechoic Chamber-.90 working floor $50,000 acous- 

tical research laboratory Loudspeaker Reconing Lab. Fac- 

tory "A" warranty stations. 
Ill. CREDENTIALS 

College Instructors in Acoustics 

Patented Inventors 

Degreed Electrical Engineers 

Recording & disc mastering engineers 

Composers & professional musicians 

IV. MEMBERS 
United Inventors & Engineers 

Institute of Electrical & Electronic Engineers 

Acoustical Society of America 

Audio Engineering Society 

V. PRODUCTS 

IF they pass our live vs. recorded tests á in circuit tests, 

& IF they last at least 10 years, & IF they sound the best. 

Sonic Engineering Labs., 111/2 Old York Rd., Willow Grove, 

Pa 19090 (215) 659-9251 
-*AND IT COSTS NO MORE r- 

THE M&K BOTTOM END, listed in the latest issue of Ster- 

eophile Magazine. A new super sub -woofer that retails for 

around $200. A no compromise performer with smooth re- 

sponse below 20 Hz. A preciesely balanced magnetic drive 

system and a special paper fiber cone formulation results in 

minimum cone break-up and excellent bass definition at near 

subsonic frequencies. Designed primarily for use with Mag- 

neplanar, Magnepan, Quad ELS's and Dahlquists, it can also 

be used with almost any speaker system. Optional BOTTOM 

END crossovers allow the use of one BOTTOM END without 
bi-amping; your present stereo amp does it all. 

The M&K Rabco SL -8 á SL -8E Modification.. Me literally 

rebuild your Rabco from scratch using the latest aerospace 

machining techniques, alloys and bearings. The result is a 

sonic as well as mechanical "work of art". We feel it is with- 
out question the present state of the art in tonearms. Around 

$350 at your nearest M&K dealer. 

THE M&K Rolling stands for single or stacked Quads are 

available through M&K Dealers. The four elegant castered 

side panels, fashioned out of solid oak, walnut or teak, allow 

easy movement and provide acoustically perfect elevation for 

the Quad ESL's. 

Send for literature and dealer list on the above products. 

Dealer inquiries invited. 

M&K SOUND, INC. 

8719 WILSHIRE BLVD. 

BEVERLY HILLS, CALIF. 90211 
(213) 652-8318 

CAROLINA'S ONLY AUDIOPHILE CENTER - Infinity Ser- 

vo-Statiks la, Switching amp. Mark Levinson Products, 

Ampzilla, DahlquisL Magnepan, FMI, Ortofon, Crown, Ac- 

cuphase, SME, Decca, Hegeman, Klipschorn, Technics, 

TEAC, Marantz, Harmon Kardon on demonstration. 

Vickers Audio 

210 West Franklin St. 

Chapel Hill, North Carolina 27514 

(919) 929-4554 

TECHNICS SP10, Shure SME. Stanton 681EEE, Base, Dust 

cover. Make offer, John Emery, 2 Filson Place, Cincinnati, 

Ohio 45202, (5131 579-9575. 

ATTENTION: LATIN AMERICAN AUDIOPHILES 
ATTENTION: VACATIONERS VISITING THE MIAMI 

AREA 

ATTENTION: RESIDENTS OF SOUTH FLORIDA 

SOUND COMPONENTS, INC. is THE place for state of the 

art stereo. Some of our products include: 

LOUDSPEAKERS: Spendor BCII and BCIII, Audio Research 

Magneplanars, Quads, Magnepans, Allison, Bowers & Wil- 
kins, FMI including the J System, Gale. M&K sub -woofer, 

Dayton -Wright XG-8 Mk Ill, IMF, KLH CL -4, KEF 104, B&O, 

Epicure. Rogers LS35/A mini monitor 

TURNTABLES: Linn-Sondek, The Michell Engineering Co. 

Transcriptors, B&O 3000 and 4002, Yamaha, Era, Fons 

PICKUPS AND TONEARMS: Ultimo DV38/20A, Denon 

103-S and 103-C, Satin M-15 and M-117, Promethe- 

an, Supex, Ortofon, Fidelity Research, B&0 MMC series, 

Sonos, ADC pickups SME, Audiocraft, KMAL, Grace 

707, Stas UA7-M tonearms Dayton -Wright 535 In- 

franoise Cartridge pre-preamp, Levinson pre-preamps, Denon 

AU -320, Ortofon transformers, Hoffman transformers 

ELECTRONICS: Audio Research, Leeson, Quad, Ampzilla, 

Thaedra, Son of Ampzilla, Dayton -Wright, Paoli, Luxman, 

Naim, Genesis, Yamaha, B&O, Stat, Radford, Citation, Levin- 

son JC-2 

TAPE RECORDERS: Uher, Otari, Braun, B&O Beocord, Yam- 

aha 

RECORDINGS: A range of selected British. French. and Ger- 

man pressings. Also, the Fulton, Sheffield, and Audio Lab 

discs. 

All of the above products are in stock and on demonstration 

in our 1100 sq. ft. showroom. 

HOURS: 10-6 Monday through Thursday & Saturday 

10-9 Friday 

We accept Bankamericard and Mastercharge. 

We ship mail order in continental U.S. prepaid. 

SOUND COMPONENTS, INC. 

2710 Ponce de Leon Boulevard 
Coral Gables, FL 33134 

Telephone: 305-446-1659 TWX: 810-848-7627 
SUPERB PRODUCTS FOR THE DISCRIMINATING AUDI- 

OPHILE AND MUSIC LOVER. 

THE AUDIOPHILE, home of the renowned DB preamp, the 

little black boxes everyone has heard about and nobody's 

seen, is happy to help with your search for musical ex- 

cellence - offering products which, even if not the most 

widely known, provide musical honesty: Dayton -Wright loud- 

speaker, CM Labs amplifier. Dunlop -Clark, Fulton J. ERA, I.M. 

Fried, Power Research loudspeaker, Paoli, Quad - including 

the exciting new 405 amplifier, AID, Denon (expensive but 

excellent), Win Labs, KMAL, Revox, ADS, and 

the Feature of the Month 
the Promethean cartridge, obscure but offering exceptional 

clarity at only $95. Sales and service. 582 N. Frederick Ave., 

Gaithersburg, Md. 20760. (301) 948-2999. Ask for Gene, 

Bob. or Albert. 

"THE STORE FOR MUSIC LOVERS" 

Consultation, sales & service. SAE, BGW, Dunlap -Clarke, Rad- 

ford, Audio -General, Audire, Infinity. IMF International, Spen- 

dor, Innotech, Celestion, ADS. Klipsch, Rogers Gale, Linn Son- 

dek, Thorens, Technics, Ortofon, Supex, Denon, Stas, Renos. 

Beyer. Meteor, OBX, ERA, SME, Levinson JC Series, Keith 

Monks. 

INNOVATIVE AUDIO 

"THE FACTORY" 

129 DeGraw Street 

Brooklyn, N.Y. 11231 

(212) 596-0888 

BURWEN, CM, dBX, Discwasher. Denon, Dynaco, Fidelity 

Research. Glasscone, Hartley, IMF, Jecklin, Leak, Levinson, 

Supex, Stas, Transcriptor. Mint McIntosh 2105, C 28, Golden 

Ear -West, 813 Hemphill. Ypsilanti, Mi. 48197; (313) 482- 
4801 

MILWAUKEE & WISCONSIN'S Only Audiophile 

Dealer 

Specialists in components by DahlquisL Transcriptors, SAE, 

Nakamichi, Epicure. Bozak, Citation. Ohm, SME, Ampzilla, 

DBX, Infinity, Revox, RTR, Phase Linear, Quintessence, Ad- 

vent. Tandberg and over 50 others. Wisconsin's first Audio 

Research dealer with the complete product line on demon- 

stration. PLUS -one of the truly largest display of tape decks 

in the entire country. Over 130 machines on display. WACK 

ELECTRONICS INC. 5722 W. NORTH AVE. MILWAUKEE 

53208. 414-442-3441. 

MICHIGAN AREA AUDIOPHILES: Win Labs, Denon, Paoli, 

Ampzilla, Transcriptors, Magnepan, Fulton, KMAL, Linn Son- 

dek. Available at Equinox Systems, (6161 457-2117 or Box 

333. Grandville, Michigan 49418. 

CC AUDIO HAS-Brown, Stan, Decca, Connoisseur. Monitor 

Audio, Ace Audio, Audio Design, CELEF Audio. Ortofon, Day- 

ton -Wright, Dunlap -Clark, KMAL, Micro, PSB, etc. By appoint- 

ment only-P.O. Box 13, Waterloo, Ontario, Canada. 

TOURING SOUND SYSTEMS, 2, 4, and 8 Track Studios, 

Disco Sound, Cerwin Vega BGW, Ahec, Shure, AKG, Tapco, 

Dyne, Revox, EV, Beyer, Cetec, etc. K & L Sound Service, 75 

North Beacon At., Watertown, Mass. 02172, (617) 787- 
4072-Att: Ken Berger. 

AUDIO'S HI-FI HANDBOOK 

Complete reference guide to over 1.000 components, in- 

cluding prices and specs. All arranged in tabular form for 

easy comparison. Plus over 30 outstanding articles on audio 

topics. trends and advances State-of-the-art reading for audi- 

ophiles Only a limited quantity available Over 200 pages. 

Send $3.95 (includes shipping and handling) to: Jean Davis. 

Audio Hi-Fi Handbook, 401 N. Broad St.. Phila., Pa. 19108. 

MASI - A UNIQUE MOVING COIL PREAMPLIFER THAT 
VIRTUALLY WILL NOT ALTER SOUND. VARIABLE IMPED- 

ANCE SWITCH EXACTLY MATCHES YOUR DENON - SUPEX 

- EMT - ORTOFON - FIDELITY RESEARCH ETC. CARTRIDGE 

FOR OPTIMUM PERFORMANCE. $229.00 - DEALER IN- 

QUIRIES INVITED. MEL SCHILLING ENTERPRISES, 7205 PO- 

MELO DRIVE, CANOGA PARK, CA. 91307 (213) 348-4600 

TOAD HALL HI-FI, "QUALITY WITH THE ASSURANCE 

OF QUALITY!" Some of our fine brands include: Audio Re- 

search, Burwen, DBX, Magneplaner, Magnepan, G.AS., Sony 

V-FET, Nakamichi, RTR, Dahlquist, ADC, Radford, Audionics, 

Polk Audio, Yamaha, SME, Advent, Revox, Klipsch, and Teac. 

Shipping charges pre -paid anywhere in U.S. TOAD HALL HI- 

FI, 922 Northwest Kings Boulevard. Corvallis, Oregon, 

97330, (503) 752-5601 and 150 West Broadway, Eugene, 

Oregon, 97401, (503) 485-1262. 
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FOR SALE SERVICES BUSINESS 
DYNAMIC SPECIALTIES IS A WEST COAST STORE 

DEALING PRIMARILY IN USED AUDIO EQUIPMENT 
1. We sell and offer service for vintage tube equipment: 
Marantz, McIntosh, Citation, Quad, Scott, Fisher, Revox, Am- 

pex, etc. Also Audio Research, Futterman. 

2. We carry a wide range of used components, vintage and 

current. 

3. We also sell and demonstrate certain new equipment: Ful- 

ton, Grace, Supex, F.R., Dahlquist, M&K Subwoofers, Con- 
noisseur, PARAGON AUDIO, ERA. 

4. We stock Telefunken, Mullard, Amperex. Genelux, G.E., 

Sylvania vacuum tubes. 

5. We are the exclusive dealer for PARAGON AUDIO vacuum 

tube electronics. Audition the new Model 10 High -Gain Wide 
Band tube preamplifier at out store. Phone for appointment. 

We Buy Sell Trade 

DYNAMIC SPECIALTIES 
2261 Spring Street 
Redwood City, CA 

94063 
415-364-6634 

LONG ISLAND'S NEWEST State of the Art Dealer. Purve- 
yors of Avid. Polk. Luxman, Fulton J's & E's & 80's, Koss 

Electrostatics, Quad 405, Quad ESL, IMF International profes- 
sional Mark IV monitors, Technics, Decca, Grace, Supes, ADC, 

Paoli. Hearing is Believing! And you can head them ALL 

Audio Den Ltd. 

1320-34 Stony Brook Rd. 

Stony Brook, NY 11790 
516-751-3350 

AMPZILLA, NEW, factory wired with meters. 2 weeks old; 
Magnepan MG -2 speakers, new, mint; Audio Research SP3- 

A-1 Preamp. 919-449-4132. 

THE SENSIBLE SOUND The only open forum for subscriber 
articles, reviews and comments in an audio publication today. 
Join us, $10/yr. 403 Darwin Dr.. Snyder, N.Y. 14226 

WIRE YOUR OWN SPEAKER systems and save cash. Send 

$5.00 for explicit diagrams and data to: 

FACTUAL DETAIL 

5245 HAWTHORNE ST. FL. 3 

PHILA., PA. 19124 

McINTOSH MX110 and MC240. Excellent Condition -just 
retubed. $550; J. Rudolph, Box 545, Summerland, Ca. 

93067 (805) 969-1323 

RTR 280 DR speakers $495; ADC 25, $35; Citation II with 
case $225. SAE IIB $275; evenings 209-529-4987 

WHO CARES? A $4,000. speaker systems sounds better 
than a $2,500 system. You can't afford either one. We test 
equipment not dreams. Subscribe today. $10./yr. The Sen- 

sible Sound. 403 Darwin Dr., Snyder. N.Y. 14226 

AR TURNTABLE OWNERS. Add cueing. Precision ma- 
chined. Silicon damped. American made. $16.00, postpaid. 
Lyrelift, 582 Franklin Street, Cambridge, Mass 02139 

SAVE ON SACRED COWS 
BOSE JBL, SAE, Thorens, Philips. Over 50 Top Brands - 

Write for quote - Answered in 24 hrs. SOUTHBOUND SOUND 
P.O. Box 52508 Atlanta, Georgia 30305 

CROWN INTERNATIONAL 
Complete repair, overhaul, and rebuiding service for current 
and early model CROWN tape recorders. Used machines 

bought and sold. Techniarts, 8555 Fenton Street, Silver 
Spring, MD 20910. (301) 585-1118. 

4 -CHANNEL DELIGHT! Heathkit's AN -2016 Modulus Sys- 

tem: digital AM'FM tuner and 4 -channel pre-amp/control 
center, Includes optional C0-4, SQ and IM Dolby modules. 

Comes with two Heath AA -1506 Dual 60W power amps. 

COMPLETELY ASSEMBLED & TESTED. Best offer over 
$1350. 212-454-3205 

MARANTZ electrostatic headphones model SE -1S (includes 
energizer) $70. ADC Super XLM $50. 212-454-3205 

KEF-B-139 woofer transmission line speaker $62.00 free 

plans for purchase. R.C.K. Sound Co., 7961 -B -Independence, 
Mentor, Ohio 44060, (216) 255-5669 

TWO J.B.L. S-8R's For sale in soverign cabinets. Excellent 
condition, S700 each. Dana Massie, Richmond, VA. 804- 
358-0329 

SATIN CARTRIDGE M1SL-XCONIC 3 months old. Hardly 

used. Cost new $265 - selling for $135. Rabco arm $90. 
Shure cartridge Mark 2 VIII - $35. Sherwood 8800 receiv- 
er $250. Koss ES6 headphones $50. 212-465-4717 

IMF, B&O, RADFORD IMF Monitor loudspeakers list - 

$1000 ea. sell $750 ea. B&0 4002 tunrtable list $700. Sell 
$525. Radford Z022 pre -amp list - $500, sell $350. Pur- 

chased 8/75. Under warranty. Tim Horst, (512) 478-7595, 
477-8898. 1011/2 E. 38th St.. Austin, Tex. 78705 

SUPEX/VESTIGAL PHONO SYSTEM FOR $200 Supex 

SO -900E moving coil cartridge $60, Supex SDT-180 trans- 
former $100 (both for $150) and Vestigal arm $65. All for 
$200 or separately as priced above. A. Balgalvis, 193-15B 
69 Ave., Flushing, N.Y. 11365 (212) 454-3205 

New Kenwood KF8011 Denoiser $150.00. 202-363-0140 

FOR SALE: Crown DC -300A amplifier. Excellent condition. 
Marantz model 2 mono amplifier. Recently overhauled. Dual 

1009 changer with Pickering V-15 cartridge. 512-729- 
6110. 

CROWN, SERIES 800 DECK. Uses tubes. remote control. 
No cabinet needs repair. Rabco ST4, ADC XLM Ex. cond. 

$95. Call 9212) 654-5668 

SONY TA -3200F POWER AMP. Perfect operating, ex- 

cellent physical conditions. $225. James Ebbert, 770 Holly 

Road, Wayne, PA. 19087. 

SUPERB COMPONENTS in mint condition: Paoli 60M, SAE 

IIIC, SAE IM, Pioneer RT 1050 halftrack 7-1/2 & 15 ips, and 

Ampzilla. Best offer, Bob 616-532-9374 or 2923. 28th St. 

S.E. Kentwood, Mi. 49508. 

TUBE CONNOISSEURS: 2 Dynaco 120 watt rms basic 

power amplifiers. Contact: Reference Standard Recording., 

Box 381, Bridgeport Michigan 48722 517-777-1041. 

AGFA-GEVAERT 
Professional PEM Mastertape, the international studio stan- 
dard available in this country from TECHNIARTS, 8555 Fen- 

ton Street. Silver Spring, MO 20910 301-585-1118 We ac- 

cept BankAmericard on mail orders. 

SPEAKERS 

SAVE 50%. Construct speakers and save money. Send for 
free catalog and instructions. SpeakerKit, Box 12A 

Menomonie, WI 54751. 

MUSICAL SPEAKERS REPAIRED 

ALTEC WARRANTY STATION 

Hughes Electronics Service 

45 Dunn St., Asheville. N.C. 28806 

ALTEC 604-8G drivers used by more recording studios than 
any other speaker. $285. Send $5 for construction plans and 
10% discount card. Raw Speakers, 14 Leeds Lane, No. Baby- 

lon, N.Y. 11703 

SITUATION WANTED 

FORMER DJ would like to return to radio in a similar posi- 

tion or as a Program Director. I have a third class broadcast 

endorsed license, 2 years college, 2 years experience. Con- 

tact: Doug Galliher, 3907 Angol Place, Jacksonville, Florida 

32210. (9041 771-7386. 

ORIGINATOR OF PASSIVE WOOFER concept to research 
new application with fully equipped speaker mfgr. J. Pushkin, 
258 Walton St.. W. Hempstead, N.Y. 11552. 516-485-7960 

OPPORTUNITIES 

EARN $100.00 NIGHTLY PLAYING RECORDS. DIS- 

COTHEQUES ARE IN. COMPLETE DETAILS, DOS, DON'TS, 

PHOTOS, DESCRIPTIONS, ETC. SENO $5.00 TO "DYNAMIC 
UNO." P.O. Box 8116, CORPUS CHRISTI, TEXAS 78412. 

FREE INFORMATION. FOURTEEN ways to convert 

SPARE TIME into CASH. Send Self Addressed envelope. 

Hazlewood, 280 South Prospect. Hagerstown, Maryland 

21740. 

$20,000 Yearly Possible raising Bullfrogs!! Exciting details 
freer! Quaestor. Box 2787, Rochester, NY 14626 

MUSICAL 
INSTRUMENTS 

UP TO 60% DISCOUNT. Name brand instruments. Catalog. 
Freeport Music, 114R Mahan St., W. Babylon, N.Y. 11704 

$300-$1200 OFF on new pianos á organs. Catalogue. Liber- 

ty Music, Box 88, E. Weymouth, Mass. 02189. 

ELECTRONIC MUSIC SYNTHESIS MODULES: Designs, 
kits, plans & parts. For info: send SASE or 25c in coin, CFR 

ASSOCIATES, PO8 F, Newton, NH 03858. 

SERVICES 

CUSTOM RECORDING SERVICE, Tapes, discs, and cas- 

settes. Stereo and mono. Live and copies. Editing. Mas- 
ters and pressings. High quality at reasonable rates. 

Joseph Giovanelli, Audio -Tech Laboratories, 2819 
Newkirk Ave., Brooklyn, N.Y. IN9-7134. 

COMPLETE CUSTOM RECORDING SERVICE - Record 

pressing, cassette duplication - editing - location record- 
ing. Omega Audio, 25520 Graham, Detroit. Mich. 48239. 

THE NEW YORK AUDIO SOCIETY INC. is a unique, non- 

profit, member supported hi-fi club featuring interesting 

monthly meetings about sound and the latest audio tech- 
niques. We invite all N.Y. area audiophiles to attend one of 

these sessions as our guest. Details about meetings and 

membership available. Write Box 5889 Grand Central P.O.; 

N.Y.C. 10017. Call 212-722-2781. 

STEREO MASTERS, RECORDS AND ALBUMS. Check our 
prices. Newest type high level cutting equipment featuring: 

Neumann VMS 70 Computer control lathe, Parametric Equal- 

ization, Dolby. DBX, and the new SX74 Cutting System by 

Neumann. Special package prices on pure vinyl album and 

single record production. 1000 45 RPM stereo singles 
$199.00 including mastering. 100 LP albums $325.00 in- 
cluding printed jackets. Write or call for brochure. A & R 

Record Manufacturing Corp., 902 N. Industrial Blvd.. Dallas, 
Texas 75207. Toll Free 1-800-527-3260. 

HIGH FIDELITY SPEAKERS REPAIRED 
AMPRITE SPEAKERS SERVICE 

655 Sixth Avenue, New York, N.Y. 10010 
212-CH3-4812 

NASHVILLE RECORD PRODUCTIONS WILL PRESS HIGH 

QUALITY PURE VINYL RECORDS FROM YOUR TAPES. SEND 

FOR SAMPLE RECORD AND PRICE LIST. ALSO FINEST DISC 

MASTERING. 469 Chestnut St., NASHVILLE TENNESSEE 

37203. 

CANVAS PHOTO TOTE BAG. Your favorite color or BW 

picture. We'll blow it up in full color on our 12x14 canvas 

tote bag. Send $2.50 for catalog and price list. Refundable 

with your first order. Write to: Giensova Marketing Assn., 

P.O. Box 4991, Washington, D.C. 20008. 

TAPE RECORDER HEADS re -lapped $15.00 ea. Removed 

from machine or stack. One day service. E. Maher, 5 Evans 

Place, Orinda, Calif. 94563 
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SERVICES RECORDS EQUIPMENT WANTED 

MASS PRODUCTION -CUSTOM REPRODUCTION - 
8 -Track, cassette & Reel to Reel. We specialize in corporate 

meetings. Call or write T.S. Recordings c/o T.C. Shearer, 385 

Ocean Blvd., Suite 5C. Long Branch. N.J. 07740 (201) 870- 

2952. 

STEREO SOUND LABS 

Factory specs or better by 10% on all repairs on major 

brands. Warranty 90 days parts and labor. Ship us your gear 

properly packed and insured. 4419 John Marr Drive, 

Annandale, Virginia 22003 (703) 941-5707. 

CUSTOMIZED TAPES, Jazz, Big -Band. Select standard 

tracks or available artists. Free catalog. 80 minute reel or 

8 -track, $8.00. Tapes Unlimited. Box 163, Portsmouth, R.I. 

PREWRITTEN RESEARCH, $1.00 per page. Computerized 

Catalog, $1.00. Academic/Business Writing. Professional. 

Confidential. Information Clearinghouse, Box 4391, Washing- 

ton, D. C. 20012 (202) 723-1715. 

INTERNATIONAL HI-FI has low prices and fast service! For 

the name of your nearest representative in the San Francisco 

Bay area write to: 

INTERNATIONAL HI Fl DIST. 

6330 FRANFORD AVE. 

BALTIMORE, MARYLAND 

21206 
or call: (301) 488-9600 

The savings on stereo equipment is worth the call. 

AUDIO CONSULTANT! Can't decide what to buy? Let us 

help. Tell us how much you want to spend, and what you're 

looking for. Send $10, plus $1.50 for brochures to Dept. 

REB, Mach II Sounds, Box 31, Springfield, VA 22150 

ADC cartridges' sinking cantilevers repaired. Mail protected 

stylus assembly and $4.00. Ron Zeman, 50-22 186 St., 

Flushing, NY 11365 

HANDY BOOKLET enables you to read with improved com- 

prehension while listening to music! Just $1.00!! Satisfac- 

tion guaranteed. Comprehension, Box 343, Yorktown, New 

York 10598 

RECORDS 

SOLD @ AUCTION: COLLECTORS RECORDS, LP's; Jazz, 

Soundtracks. Personalities, Original Casts, Country/Western, 

Blues, Indicate which list from: Ray Macknic, (or) Theó s, 

P.O. Box 7511, Van Nuys, Calif 91406. 

FREE 200 -PAGE CATALOG. 1,400 New Stereo Recordings. 

Renaissance, Baroque, Classical, Romantic, Modern Music. 

Not sold in stores. Not listed in Schwann s. Highest quality! 

Budget label prices! Available only by mail. MUSICAL HERI- 

TAGE SOCIETY, Box 932 AU. New York, N.Y. 10023. 

OLDIES - 45 RPM Original hits. Catalog 50c C&S Record 

Sales. Box 197, Wampsville, N.Y. 13163. 

WHILE YOU WERE LOOKING for out -of -print records, you 

should've been looking for us. DISContinued, 216 N. Rose, 

Burbank. California 91505. 

FILM -STAGE SOUNDTRACKS. Large free list. A. Lutsky, 

P.O. Box 557342, Miami, Fla. 33155. 

DISCONTINUED RECORDS, CLASSICAL, OPERA, POPU- 

LAR, JAll, ALL SPEEDS, LISTS. STEINMETZ, ONE SEAVIEW, 

MASSAPEQUA, NY 11758 

RARE 18's. State Category. Record Lists. 3238 Stoddard. 

San Bernardino, CA 92405. 

CATALOGS. Broadcasts, soundtracks. Personalities of 

Thirties, Forties. Box 225. New York, N.Y. 10028 

QUADRAPHONIC RECORDS AND TAPES - World's larg- 

est selection - all labels, over 1000 titles - at discount 

prices! For your free illustrated quad catalog, write: SOUND 

CONCEPTS. 8510 N. Mt. Hawley, Dept C6, Peoria, Illinois 

61614. 

SOUNDTRACKS/0C, JAll/PERSONALITY - FREE 

NEWSLETTER! RTSA, 3700 S. Plaza Drive, Bldg F/211, 
Santa Ana, California 92704. 

SHOW ALBUMS -Rare. Out of Print LP's. 52 page list 

50c Broadway/Hollywood Recordings Georgetown, Conn. 

06829. 

5,000,000 SURPLUS Records, Tapes -100 new LP's 

major labels $65.00: 60 8 -track prerecorded, all major 

labels $90.00: 40 prerecorded cassettes. major labels, new 

$50.00: 25 open reel prerecorded, all major labels, new 

$49.50. Catralogue available $1.00 refundable with first 

order. Surplus Records & Tapes, Box 496. Lone Pine, 

Calif. 93545. 

COLLECTORS: Songs/Week, chronological top 52 each 

year, 1950-1975. Only $5.95 ppd. Info 10c. Hydra, Box 

792, Palatine, IL 60067. 

"DIRECT DISCO" -A new direct to disk recording featur- 

ing the current disco -rock sound. Available soon. For informa- 

tion write: Sound Advice: 225 Kearny Street, Suite 200-00, 

San Francisco, California 94108. 

CLASSICAL LPs bought - sold. Junker, 583 6th Ave., San 

Francisco, Ca 94118 

JAZZ RECORDS -Current, Rare, Out of Print. Free lists, 

DEPT. AU2, P.O. Box 125, Jamaica, N.Y. 11415. 

DISCOUNTS ON LP's. Tapes, Cutouts. Imports, Huge Cata- 

logs. One Dollar. Record Finder Services NERT, Box 268, 

Lawrence, Mass. 01842. 

"SEVENTH VOYAGE OF SINBAD," original, Colpix 504, 

Mint. H. Milstein (516) 466-2589 

RADIO PROGRAMS 
1930-1962 RADIO PROGRAMS, Reels, $1.00 hour) Cas- 

settes, 51.00 show! Mammoth catalog $1.25. AM TREA- 

SURES, Box 192 AU, Babylon, New York 11702. 

RENT RADIO SHOWS - Make your own copies or just lis- 

ten. Great way to build your collection reasonably. Catalog, 

$1 refundable. OTR Rental, Box 1146, Livermore, Ca. 94550 

GOLDEN AGE RADIO - your best source for radio tapes. 

Box 25215-D, Portland. Oregon 97225. 

RADIO CLASSICS -SUPERIOR QUALITY VINTAGE RADIO. 

UNIQUE OFFERINGS + USUAL SELECTION OF THOUSANDS. 

HIGH QUALITY. LOW, COMPETITIVE PRICES. CATALOG 

25c. RA010 CLASSICS, BOX 1649, EVANSTON, ILL., 60204. 

OLD RADIO CASSETTES/REELS. Catalog: $1.00 (refund- 
able). Radio newsletter: $4.00/year. Free sample for SASE 

BRC Quality Dubs. 17173 Westbrook, Livonia. Michigan 

48152 

YESTERDAY'S RADIO PROGRAMS ON TAPE. Reels, Cas- 

settes, Fast -Reliable Service. Catalog $1.00 - refundable with 
first order. ADVENTURES. Box 4822-A. Inglewood, California 

90302. 

BUY OLD RADIO SHOWS on cassettes for $1.49 an hour. 

Big catalog $1. Open reels as low as $5 for 8 hours. Good 

Old Radio, Box Radio; Lone Pine, Ca. 93545. 

EQUIPMENT WANTED 
CASH FOR your unwanted LPs & reel to reel tapes. Records, 

Box 323, Hillburn. New York 10931. 

WANTED: Reel to Reel Tape Deck, Cassette tape deck with 

speakers and headphones by Soundesign. Write. Hubert 

Woods, 162 Curry Court. Talladega, Al. 35160. 

MARANTZ 7C,9. State condition and price. J. Fong, 1238 

Green St., San Francisco, CA. 94109 

SEEBURG, Used "Audiomation" record changer or console. 

Robinson, 4432 Ellsworth, Minneapolis, MN 55435. 

DAYTON-WRIGHT XG-8 Mk. 3's; Quad AM11: Quad AM3; 

Accuphase T-100; Luxman ST -310 519-945-8486 

WANTED: SONY TC -654-4 (Quad version of TC -650). Also 

have Marantz 4100 (W/SQ and R.C.) to sell or trade. Art 

Covert, 68 N. Cedar, Battle Creek, MI 49017. 616-968- 
8551. 

"AUDIO RESEARCH SP -3A-1," Paoli 60M and other high 

definition equipment. New or mint condition. Cash. Michael 

Lembke. Ormangsgatan 67A, S-162 31 Vallingby, SWEDEN. 

TAPE & 
TAPE RECORDERS 

SCOTCH RECORDING TAPE, lowest prices TAPE CENTER 

Box 43058. Washington, D.C. 20012. 

TDK, BASF, Memorex, Maxell, cassettes, reels, 8 -tracks. 

Lowest Prices, Guranteed, New. S&S Audio P.O. Box 56039 
Harwood Heights, II. 60656 

MAXELL RECORDING TAPE. All widths. Lowest prices. 

N.A.B. Audio, Box 7, Ottawa, Illinois 61350. 

FUGI, SCOTCH, MAXELL, BASF, TDK, AMPEX, MEMO- 

REX -Lowest Prices -Omega Audio. 25520 Graham Road, 

Detroit, Michigan 48239 

INTERESTED IN OLDIES BUT GOODIES on reel to reel 

tape? Write to Theodore Emlyn Inc. 40-5K Richman Plaza, 

Bronx, New Yrok 10453. 

BASF TAPE: Studio Series or Cr02 C-60-$33/20: 
C-90-$48/20: C-120-$64/20. Low Noise/High Output 

C-60-$26/20: C-90-$38/20: C-120-$50/20. Add 

shipping -5 lbs/20 tapes. INTERGALACTIC ENTERPRISES, 

1047 Kirts, # 134, Troy, Michigan 48084 

CASSETTE SPECIALISTS. All available titles/labels. Latest 

popular, classical, hard -to -find. Discount prices. Free catalog. 

STUDIO TWO, 9301 Yolanda, Northridge, CA. 91324. 

CULTURAL EXCHANGE: Swap tapes, one for one, F.M. 

Broadcasts. Greek and or Turkish for English. Spanish or Jap- 

anese broadcasts. Write, stating format and preference. E. 

BENNETT, 6349 Sokak 14/1, Bostanli Karsiyaka. Izmir, Tur- 

key 

WANTED TO 
BUY OR TRADE 

SONY TC -850 Head Ass'ys. 319-895-8791 

ONE KENWOOD KR -6170 Jumbo receiver and two realistic 

ONR-1 Dolby units. Terrence Fraser, R.0 # 1. Box 299, New 

Cumberland, W.Va. 26047 

KENWOOD AUDIO LAB SCOPE-Excellent/mint condi- 

tion. B. Zoon, 5402 Phelps Luck Drive. Columbia, Md. 21045. 

301-730-6082 after 6 P.M. 

TWO WHARFEDALE W700 -Mark II speakers - state condi- 

tion K. Wagener. 21 Launcelot Lane, Asheville. N.0 28806 

"GE MODEL Al -901 or similar passive record com- 

pensator/filter. State price and condition." W. Rawlings, 

26110 Oak, Lomita, Calif. 90717. 

CROWN SX OR CX RECORDER electronics only, new or 

used, minor malfunctions are acceptable. Also Ampex AG - 

440. electronics, transistor or tube type. any condition. Rob- 

ert D. Lombard 548 Ballantyne St., Apt. 4, El Cajon, Ca. 

92020 

WANTED: B&0 3000-2 turntable. Mint condition. M. Fader, 

Box 291, Hockessin, De. 19707 (302) 239-7689. 

WANTED: Info on BOSE. San Sui ORX - 7001, ESS eval- 

uator speakers, Wollensack 8080, SONY, Tape Equip, Preamp 

Dual 701, any audio equipment. Send lists, spegcs. prices. to 

Louis Sonier, 139 Dawes Road, Toronto, Ont. ICI4C-5C1. 

I would like to have more information on how to buy a com- 

ponent & turntable. Please answer me as soon as you can. 

Thank you. Sgt. Victor Dominguez. Co. A 2/12 Can. 1st Cav 

Div.. Fort Hood. Texas 76545. 
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COMMUNICATION GOVT. SURPLUS 
EQUIPMENT 

INSTRUCTION & 
EDUCATION 

DIGITAL ELECTRONICS! Design and understand Digital 

Circuits. Increase technical competence. Complete and gua- 

ranteed course is highly effective. $10.00. Free literature. 

DYNASIGN. Box 60AM, Wayland, Mass. 01778. 

PROFESSIONAL HI-FI COURSE-Instructors include Len 

Feldman, Julien Hirsch. Larry Klein, and Larry Zide. Home 

study course also available. Send $1.00 for audio primer and 

full information or visit HI-FI EXPO, Dept A. 393 5th Ave., 

New York City 10016 

SYN-AUD-CON 3 -Day Sound Engineering Seminar. For more 

information about the seminar in your area, write Don Davis, 

Synergetic Audio Concepts, P.O. Box 1134, Tustin, Ca. 

92680 Ph (714) 838-2288 

HIGH FIDELITY 
NOW AVAILABLE 

FAMOUS REFLECTING SYSTEM'S 4'/x" REPLACEMENT 

DRIVERS. S9.95 POSTPAID. BIG QUANTITY DIS- 

COUNTS, FREE SPECIFICATIONS, AURATONE, BOX 

580-32, DEL MAR, CALIFORNIA 92014. 

CONTROL I-AUTOMATIC SIGNAL ACTIVATED SHUT 

OFF for Hi-Fi components, $49.95. Details, ElectroMedia De- 

sign, Inc., Box 26, Livingston, NJ 07039. 

SEND BRAND NAMES and model numbers for LOWEST 

quotes on all your electronic needs. New in factory sealed 

cartons. Raymond Richard 26557 Hass Dearborn Hts., Mich- 

igan 48127 

FRIED LOUDSPEAKERS (formerly IMF) - including the in- 

credible Model H. Hear them at Underground HiFi Sales, 

324c Broadwater Road, Arnold. Md 21012 (301) 647-0919 

MISCELLANEOUS 
RECORDING STUDIO MIXER CAREER? Degree unneces- 

sary. Information 25c postage, handling. Attainment Re- 

search, Box 45333AU, Dallas, Texas 75235. 

ORIENTAL RUGS, antiques and hand made miniatures; buy 

and sell. Sayeh Company, 1390 Market St., Suite 907, San 

Francisco, Calif. 94102. 

TYPE YOUR SLIDES! Sizes 31/4 x 4 $2.35 per 50 and 2 x 2 

$2.85 per 100 plus postage. Radio Mat Slide Co. 444 N. 

Peninsula Drive, Daytona Beach, Fla. 32018 

TOOLS, TOOLS, TOOLS. Simplicity of design gives economy 

with results. Wood turning laths, joiners, sanders, circular 

saws. Free catalog, please write: Baisc "C" Corporation, Box 

188, Baroda, Mich. 49101. 

SHORTWAVE 

HEAR POLICE FIRE Dispatchers. Catalogs show receivers: 

exclusive directories of "confidential"' channels. Send 1 Oc 

stamp. Communications, Box 56AU, Commack, New York 

11725. 

CABINETS 

QUALITY WOOD FURNITURE 

for your components in a wide selection of styles. Finished, 

unfinished, and kits. Sold in fine stores and direct. Send 50c 

for all new full color brochure. 

AUDIO ORIGINALS 

546 S. Meridian St. "A" 
Indianapolis, Ind. 46225 

CB - MARINE - SCANNERS - LINEARS Buy Below 

Wholesale! Save up to 50%. Buy Direct From Factory Ware- 

house! Guaranteed Lowest Prices Anywhere! Catalog $1.00: 
WHITLOCK INTERNATIONAL P.O. Box 131, Westland, Mich- 

igan 48185. 

CITIZEN'S BAND 

TELEVISIONS, RADIOS up to 40% off on new C.B. equip- 

ment. All brands full factory warranty in factory sealed car- 

tons. Write for quotes. Raymond Richard, 26557 Hass, De- 

arborn Heights, Michigan 48127. 

PHOTOGRAPHY 

12 EXPOSURE Roll Kodacolor Film developed -printed jum- 

bo, $1.50. Capri Color, Box 831, Laredo, Texas 78040. 

HELP WANTED 
STEREO REPRESENTATIVES NEEDED!!! Sell 100 

brands!! Lowest Possible Prices!! Krasco - 623 Campbell 

Ave. West Haven, Connecticut. 06516 

SPORTING GOODS 
SPORTING GOODS at Wholesale First Line Name Brands 

Catalog only $1. Global Dept. A-3, 7030 Pelican Dr., Buena 

Park, CA 90620 

BOOKS 

STEREO OWNERS HANDBOOK, a stereo consultant and 

technical advisor, $4.50 or stamped envelope for details. ECE 

P.O. Box 2074 Virginia Beach, Virginia 23452 

WORLD'S Most Outspoken Publication, Natural Health, Heal- 

ing, Organic Gardening. Free Copy. Provoker Press, St. Cath- 

arines 165. Ontario. L2R 7C9 

MANUALS FOR GOV'T. SURPLUS Radios, Test Sets, 

Scopes, List 50c, Books, 7218 Roanne Drive, Washington, 

OC 20021. 

TAPE RECORDINGS 
RENT Open Reel or Cassette Prerecorded tape. All labels. 

Catalog $1.00. Tape & Time. 8220 Elderberry St., Anchorage. 

Alaska 99502 

SONAR'S OPEN REEL TAPES. Duped one-to-one from the 

master. Quad and stereo; 1/4, th track; 71/2, 15 ips; 7", 101/2" 

reels. Highest quality anywhere! Sonar Records Corp., P.O. 

Box 455A, Kingsbridge Station, Bronx, NY 10463 

PLANS & KITS 
RECORDING & P.A. ENTHUSIASTS! PLANS & PARTS FOR 

AUDIO MIXERS, PREAMPS-INCLUDING MIKES, PHONOS. 

LINES, PAN POTS SAVE BIG SEND STAMPED ENVELOPE 

FOR INFORMATION: 

ONDREJ 

BOX 7874 
LONG BEACH, CA. 

90807 

BUILD YOUR OWN BASS -REFLEX SPEAKER EN- 

CLOSURES. Send $6.95 for book containing over 1600 dif- 
ferent designs. Portco Sound. Box 06365, Portland, Oregon 

97206. 

CONSTRUCT YOUR OWN speaker enclosure. Send $2.00 
for drawing to' Creightney Sounds, 140-25 169th Street, Ja- 

maica, N.Y 11434. 

AUTO ACCESSORIES 

TO 40% OFF NEW C.B. EQUIPMENT, car stereos, Quads. 

speakers In factory sealed cartons. Raymond Richard 26557 
Hass Dearborn Heights, Michigan 48127 

"SLINGO" 
THE OFFICIAL 

CB LIN. 
DICTIONARY HANDBOOK 

MOST COMPLETE 
DICTIONARY 
AVAILABLE 

180 PAGES 

- ORDER NOW!!! 
GREAT GIFT IDEA 

CB Slang 4.50 
Postage .50 
You Send 5.00 Per Book 

Hundreds of CB slang terms and lingo 
List of most commonly used handles 
Complete 10 code list 
Cross reference to major cities and their 
code names 
Ready reference to mandatory FCC rules 
(including part 95) 
Most complete dictionary available 

Send to: 
CB INC. 
Box 10198 
5521 Center St. 
Milwaukee, WI 53210 

I ENCLOSE $ FOR BOOK(S) 
(Quantity) 

NAME 
ADDRESS 

CITY STATE ZIP 
1976 CB Inc Dealer Inquiries Welcomed 

Checks - 15 -Day Shipment - Cash or Money Order - Shipped Immediately AD 

AUDIO JUNE, 1976 117 
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PROrESSIONALS TALK ABOUT MARANTZ HIGH DEFINITION SPEAKER SYSTEMS. 

"Marantz offers -in one speaker - 
both air suspension and pasted 

Its the ultimate design. 
-and 

February, 1976: 
Marantz engineers invited 

audio experts to comment on the new 
Marantz High Definition Speaker Systems. 

The following remarks were taken 
from that taped discussion: 

It's one thing to design an acoustic 
air suspension system that will have 

low distortion. And it's another to 
design a ported system for high 
efficiency. But here, in one unit, 

Marantz offers the audiophile the 
best of both worlds?' 

«It's incredible. Marantz calls it 
Vari -Q*. Pull out the high density 

acoustic foam plug and the system 
becomes a tuned port reflex. Push it 

back in and the port is absolutely 
sealed and the speaker becomes 

air suspension?' 

«It doesn't matter what kind of 
music the listener is into, either. 

Air suspension with the plug in is 
great for full orchestra, because it 
damps better and doesn't peak the 

lower frequencies. But when you 
listen to rock, pull the plug and you 

increase the low end efficiency. 
It pumps up the lows at about 
75 Hz and really delivers that 

low end oomph?' 

"Patent Pending. "Manufacturers suggested list price. Actual selling price at dealer's discretion. (The enclosures for the HD -88, HD -77 and ED -88 are constructed Of pon-:cle 
board, finished in genuine walnut veneer. The enclosures for the HD -55 and HD -44 are finished in walnut grain vinyl.) 
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2 -Layer Voice 
Coil 

Polyester Film 
Diaphragm 

Voice Coil Gap 

Barium Ferrite 
Magnet 

Pole Piece 

Linear Polyester Fiilm. Dome Tweeter 

«Another tremendous feature is the 
linear polyester film domes on the 
tweeters. The dome shape disperses 
high frequencies over a much wider 
area. And because the polyester film 
is so lightweight, it's more efficient. 

HD -77 

It takes less power to do the same job. 
And they're practically indestructible. 
And higher efficiency means greater 
distortion -free accuracy in repro- 
ducing high -frequency transients?' 

We call them High Definition 
Speaker Systems. You'll call them 
the ultimate in flexibility and 
listening excitement. Five models in 
all (three with Vari -Q) ranging from 
the bookshelf -sized HD -44 with 
frequency response from 45 Hz to 
18 kHz (±3 dB - all controls set flat) 
and power handling capacity of 60 
Watts - to the super -powerful HD -88 
with frequency response from 25 Hz 
to 25 kHz (±3 dB - all controls set 
flat) and power handling capacity of 
300 Watts. Marantz High Definition 
Speaker Systems start as low as 
$89.95** Experience the profession- 
als' choice today at your Marantz 
dealer. He's in the Yellow Pages. 

HD -66 

We sound better. 

HD -55 

HD -44 

C1976 Marantz Co., Inc., a subsidiary of Superscope, Inc, 20525 Nordhoff St., Chatsworth, CA 91311. In Europe: Superscope Europe, &A., Brussels, Belgium. In Canada: Super - 
scope Canada, Ltd., Ontario. In the Far East: Marantz Far East, lbkyo, Japan Prices and models subject to change without notice. 
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Blueprint for 
Flat Frequency Response 

In the graph bellow. frequency response was measured using the CBS 100 Test Record, which sweeps from 20-20.000 Hz. The vertical 
tracking force was set r, one gram. Nominal system capacitance was calibrated to be 300 picofarads and the standard 47K ohm resistance was 
nraintained throughota testing. The upper curves represent the frequency response of the right (red) and left (green) channels. The distance 
between the upper one lower curves represents separation between the charnels in decibels. The inset oscilloscope photo exhibits the 
ccrtridge's response te a recorded 1000 Hz square wave indicating its resonant and tra 'oient response. 

Smooth, flat response from 
20-20,000 F -z is the most 
distinct advantage of Empire's 
new stereo cartridge, 
the 2000Z. 

The extreme accuracy of 
its reproduct on allows you 
the luxury of fine-tuning 
your audio system 
exactly the way you Hz z HZ HZ H2 H2 Hz kHz kHL 

Frequency ,n Hz (cydez per secaW) 

want it. With the 2000Z, 
yeu can exaggerate highs, 
accentuate lows or 
leave it flat. "Ou can 
make your own 
adjustments without 
being tied tc the dips and 
peaks characteristic of most 
other cartridges. 

Fora great many people, o 
this alone is -eason for 
(mining the Z. However, we 
eigineered .his cartridge to give you more. 
And it does. Tight channel balance, wide sepa- 
ration, 

: i1 
low tracking force and excellent tracking , . 

ability comb ne to give you total performance. ,!¡ 
See for yourself in the specifications below, 

then go to your audio dealer for a demonstration you 
won't soon forget. 

The Empire 2000Z. 
Already your system sounds better. 

Frequency Response -20 to 20K Hz ± 1 db using CBS 100 test record 
Recommended Tracking Force -3/4 to 11/4 grams 

(specification given using 1 gram VTF) 
Seuaration - 20 db 20 Hz to 500 Hz 

30db 5WHzto15KHz 
25 db 1 SC Hz to 20K Hz 

I.M. Distortion- (RCA 12-5-105) less than .2KHz to20KHzw 3.5 
Stylus -0 2 x 0.7 mil diamond 
Effactive Tip Mass -0.2 ng. 
Compliance-lateral X10 -6 cm/dyne 

vertical 2CX10-6 cm/dyne 
TraekingAbility-0.9 grams fcr38cm per sec w 1000 Hz 

0 8 grams fcr 30 cm per sec w 400 Hz 

Ch jnnel Balance-with r 3/4 db ur 1 kHz 
Tracking Angle -20° 
Recommended Load -4' K Ohms 
Nominal Total System (oacitance required 300 pF 
Output-3mv 3 5 cm owr sec using CBS 100 test record 
D.C. Resistance -1100 ems 
Inauctance-675 mH 
Number and Type of Poles- 16 Laminations in a 4 pole configuration 
Number of Coils -4 (1 parr/channel-hum cancelling) 
Number of Magnets-3positioned to eliminate microphonics 
Tyre of Cartridge- Full- shielded, moving iron 

Check No. 14 on Reader Service Card 
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