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If you're about to buy a good high fidelity 
receiver, Pioneer would like to suggest that you follow 
the advice of a highly select group of experts: music 
lovers. 

This year, music lovers will buy more Pioneer SX 

650's than any one of the other 162 high fidelity 
receivers on the market. 

Mainly because this year, for the second year in a 

row, the SX 650 will offer better features, better sound, 
and better value than any similarly priced receiver. 

PEOPLE WHO CARE ABOUT MUSIC 
WANT TO HEAR IT REPRODUCED PERFECTLY. 

The goal of every hi fi receiver is to reproduce 
music with all the excitement and clarity of a live 
performance. 

The SX 650 comes a lot closer to reaching this 
goal than some hi fi receivers costing hundreds of 
dollars more. 

Take distortion, for example. 
With some hi fi receivers, you're simply expected 

to tolerate a certain amount of distortion. 
Not with the SX 650, however. 
The 650 comes with an advanced power 

section designed to limit distortion at high volumes. 
Plus a pre -amp that features a phono overload level of 
200 milivolts-enough to handle the loudest section 
of one of today's most dynamic records without 
distorting. 

Together, these things work to give the SX 650 a 

virtually inaudible total harmonic distortion level of 
less than 0.3%, from 20 to 20,000 cycles per second. 

Which brings us to the question of frequency 
response. 

Where the average adult ear can hear music 
from approximately 40 to 14,000 cycles per second, 
the human body can feel music at much higher and 
lower frequencies. 

By designing the 650 to reproduce music at 
these frequencies (20 to 20,000 cycles per second) 
the 650 can not only reproduce every note of music 
the human ear can hear, but it cari also reproduce the 
feelings and emotions that until now you could only 
experience at a live performance. 

In other words, the chills that used to run up and 
down your spine at concerts can now run up and down 
your spine in the privacy of your own home. 

POWER TO SPARE. 

When a piece of music reaches a crescendo, it 
tends to put a tremendous strain on the power section 

PIONEERS SXC 
THE #1 RECEIVER WITI 

ABOUT 
of a receiver. 

Some receivers clip the signal and 
distort. 

The SX 650 merely goes on reproducing 
beautiful music. 

Its 35 watts' per channel are more than powerful 
enough to fill the average room with clean, clear 
undistorted sound. And yet still have enough power in 
reserve to handle sudden surges of low or high 
frequencies. 

So a full orchestra will sound just as crisp and 
undistorted as a single singer. 

AN FM SECTION 
THAT DOESN'T SOUND LIKE A RADIO. 

At Pioneer, we've always believed that the LM 
section on the SX 650 sounded more lifelike than 
many $600 separate tuners. 

This opinion was recently confirmed in an article 
by Julian Hirsch in Stereo Review Magazine about our 
TX 6500 tuner. A tuner that features the same basic 
front-end as the SX 650's. 

"For all practical purposes, the frequency 
response, channel separation, noise level, and 
distortion...are the equal of most tuners selling for 
two or three times its price: 

And who are we to argue with one 
of the leading experts in the hi f` industry? 

PEOPLE WHO CARE ABOUT MUSIC 
ALSO CARE ABOUT MONEY 

With a price of less than 
$325twe think the SX 650 of an 
incredible value among today's 
medium priced hi fi receivers. 

Especially when you consider 
that similar 35 watt receivers by 'ïumcfh:f 
or Sony could cost you almost $100 mcre. 

But don't take our word about any of tf is.- 

Go compare the sound and value of ti i,2 

SX 650 to any other medium priced high fidelity 
receiver at your nearest audio dealer. 

We think you'll find it's the perfect receiver for 
people who appreciate great value as much as they 
appreciate great sound. 

High Fidelity Cornponen:. 

(V)PIONEER 
WE BRING IT BACK AWE. 

X1977 U.S. Pioneer Electronics, 85 Oxford Drive, Moonachie, New Jets, 0777.1 

t the aloe shown in this ad is for informational purposes only Actual resale prices will be set by the individual Pioneer dealer at his op 
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THERE'S AT LEAST 
ONE THING MUSIC LOVERS 

ALL OVERAME' CA 
AGREE ON. 
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DENON 
DENON, 
DENONz 
f 

AC DIRECT DRIVE 
The best of both 
worlds: smoothness 
of belts, accuracy 
of direct drive. 

AC Direct Drive is an 
exclusive DENON sys- 
tem that senses the 
moving platter with a 
tape -recorder head. 

The actual platter 
speed is then clocked 
and made perfect-with 
a smooth -running AC 
motor. 

Advantages? 
No DC motor puls- 

ing. No heavy flywheel 
platter needed for motor 
smoothing. (A lighter 
platter means faster 
starts and quicker re- 
sponse to speed correc- 
tion as well as less wear 
on bearings). No car- 
tridge sensing of tiny 
motor jerks. No belt to 
wear out. 

AC Direct Drive. 
On all DENON turn- 

tables from $298 to 
$930. 

Distributed by 

American 
Audioport, Inc. 
1407 N. Providence Rd. 
Columbia, MO 65201 
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The source 
of perfection in 
stereo sound... 

Pickering's new 
XSV/3 000 

The reviewers applaud as never before! 
" .. we don't see how you can do better at any price." 
Hirsch -Houck Laboratories. Stereo Review. February 1977 

"The new unit offers the stereo performance of the XUV/ 
45000 (or perhaps a little better than that) at a lower 
price. It seems hard to go wrong with such a combina- 
tion." 

High Fidelity. February 1977 

"Congratulations to all concerned on a fine contender 
amongst the world's best stereo pick-ups." 

John Borwick. Gramophone. United Kingdom 1977 

Pickering's new XSV/3000 is a remarkable develop- 
ment. It possesses a totally new and different design that 
makes it the precursor of a whole new generation of so- 
phisticated, advanced stereo cartridges. 

This has been made possible by technological advances 
in two areas. First, it has an unusually tiny, samarium 
cobalt (rare earth) magnet of remarkably high power that 

permits extremely low mass, and also offers high output 
Second, this cartridge features the new StereohedronTM 
stylus tip, a Pickering first! This extraordinary shape has a 
far larger bearing radius, which provides increased con- 
tact area in the record groove. This assures gentler treat- 
ment of the record groove, longer record life, and also, 
far longer stylus life. 

This cartridge provides remarkably smooth and flat fre- 
quency response; its channel separation is exceptionak, 
its transient response possesses superb definition. 

Truly, Pickering's XSV/3000 represents a whole new 
concept of excellence in stereo cartridges ... the true 
Source of perfection in stereo sound. 

For further information write to 
Pickering & Co., Inc. Dept. A 
101 Sunnyside Blvd., Plainview, 
New York 11803 for those who can hear the difference" 

PICKERING & CO., INC., COPYRIGHT 1977 

PICKERING 
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Model AT15Sa/H Dual Magnet 
Stereo Cartridge pre.mounted. 
Universal tone arm head she 

To find out how much 
better our cartridge 
sounds, play their 

demonstration record! 
There are some very good test 

and demonstration records avail- 
able. Some are designed to show 
off the capabilities of better -than - 
average cartridges... and reveal the 
weaknesses of inferior models. 
We love them all. 

Because the tougher the 
record, the better our Dual Magnet'" 
cartridges perform. Bring on the 
most stringent test record you can 
find. Or a demanding direct -to -disc 
recording if you will. Choose the 

Audio-Technica cartridge that 
meets your cost and performance 
objectives. Then listen. 

Find out for yourself that when 
it comes to a duel between our 
cartridge and theirs...we're ready. 
Even when they choose the weapons! 

What you'll hear is the best 
kind of proof that our Dual Magnet 
design and uncompromising 
craftsmanship is one of the most 
attractive values in high fidelity. 
For their records... and yours! 
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Where superior technology makes the musical 
difference: Sansui's new DC integrated 
amplifier and matching tuner. 

Sansa oroud to introduce he new AU -717 DC 
integrated ar-p ifier and matching -U-717 tune-, des greed 
for your great=_st listening pleasure. We are proud of the 
superlative sR-ecifications tha- our scphisticated research 
has ach evec. The finest available ctany p -ice. 

Bpi the best specs alone cant alwatis mean he final 
music repro d pion. And so we are poud that our precis on 
engineerinc a -d superior cir uitry deign cr'eaie pure and 
brilliantly clear Tonal quality hat s dsünctly superior. 

Listen -c what we offer FregLehcy resporse of the 
AU -717 from main in, 0Hz to 2 3kHz (-OdB, -3cB), (the 
widest ct pry DC integrated cnpl fie' available), gives 
you sharp, clean transients ar d g-ea-ty reduced phase 
shift problem. Total harmonic cistoricn is astoundingly 
low, less -haiCIC25%, from 10 23,03O1 -z, 85 watts charnel 
min. RM:. Lci- channels drier i ito . ohms. 

Cua idependent po..ier supplies provice truest 
stereo sepa-altan and a large power -esen,.oir. For uncol- 
ored phonc r400duction equclizatcn is wthir =0.2;dB(20- 
20,000H_, ended RIAA curve). Ard the calibrated 

Mtegrated Met« 
AU -717 

attenuator level control çuarantees volume precision. 
The matching TU -r 7 tuner features duel F band- 

wict-i13 let you select for lowest distortion (0.07% mono, 
0.0, stereo. or maximu selectivity (80dB). E/kJ s 

ex I ent: 80dB mono, 7' dB stereo. 
In addition, the A_'TU 717's are elegantly styled 

offer rack mounting adaptors and are most a -frac- vely 
priced Less than $450* for the AJ-717 and less than $327" 
forte TU -717. 

Listen to these bri liant new components a- your 
frarch sed Sansui dealer -Dday. When you hear the new 
Sant AU/TU-7`7's, you via never again want to se tle 
for less than the best. 

Sansui. A whole rew word of musical olrc ure. 
`App-orimate nationally adverfeed +rolue. The actual retail prime 
will be set by the individual dea er at hls option. , 

Copy 

two. 
s.y.z 

f- '41N 9.z. 

SANSUI ELECTRONICS CORP. 
Woodside, Hew Y0141377 Gcrdenc, Ca ifornia 90247 
SANSUI ELECT -21C CO., LTD.. Tokyo, Japan 
SANSUI ALDip E1 PCPE S.A_ Antwerp. Belgiern Ir Canacb Electronic Distributors.,. 
Enter No. 42om Reader Service.* 
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Herman Burstein 

House Rocker 
Q. I have a Sony tape deck which is 

fed into a 35 -watt Knight amplifier, and 
I have a problem of tape hiss whenever 
1 make a recording from records or 
radio. 1 realize that my amp is only 35 
watts, and I like to play my speakers 
loud with plenty of bass to really shake 
the foundation of the house.-Herbert 
Schoene, Chicago, Ill. 

A. Part of the problem may simply 
lie in the fact that at exaggerated vol- 
ume levels, you are also bound to get 
exaggerated noise. Part of the problem 
may also lie in your tape recorder, or 
the fact that you are recording at too 
low a level-either because you aren't 
careful to set recording gain to the 
maximum permissable level as in- 
dicated by the record level indicator, 
or because your record level indicator 
is miscalibrated. Can you borrow a 

tape deck of good quality from a 

friend and note whether you get 
comparable noise when recording and 
playing your friend's machine? If the 
noise is appreciably less with the 
borrowed deck, then your machine is 

apparently at fault. A Dolby noise 
reduction system could be of appreci- 
able help if the problem lies in the tape 
deck. 

Tape Deck Specs 
Q. Could you please tell me the 

relative importance of the following 
three factors in tape recording: speed, 
tape thickness, and track width? For 
example, is it better to use double -play 
tape at 7'/:ips, rather than standard - 
play tape at 33/4 ips?-Denis Browne, 
Greenwich, Australia 

A. Higher tape speeds have the 
advantage of more extended treble 
response, higher S/N ratios, and lower 
wow and flutter. Thinner tapes have 
the advantage of more tape per reel 
and hence more recording and playing 
time per reel. However, they also have 
the disadvantage of lower output and 
greater susceptivility to print -through. 
Narrower tracks have the advantage of 
more playing time per reel and less 

susceptibility to treble loss due to 
azimuth misalignment, but they also 
have the disadvantage of lower S/N 

and poorer averaging of dropouts. It is 

very difficult to compare the ad- 
vantages in one respect with the 
disadvantages in another respect. 
Thus, I can't say that the advantages in 

using higher tape speed outweigh the 
disadvantages in using thinner tapes. I 

would, however, be very wary about 
using double -play tape which is "not 
recommended" by the NAB standards. 

Open -Reel Fidelity 
Q. Can one record music from 

records onto open -reel tape and get 
good fidelity at 1 7/8 ips? Would it mat- 
ter if the tape is 1 1/2, 1, or 1/2 mil? 
-Robert Melson, Pasadena, Cal. 

A. With high quality open -reel 
recorders and good tape, good results 
can be obtained out to 10,000 Hz at 1 

7/8 ips with a decent signal-to-noise 
ratio and adequately low wow and 
flutter. While this isn't the utmost in 
high fidelity, it certainly isn't low 
fidelity. You should be able to obtain 
satisfactory results with either 11/2 or 1 

mil tape. However, it is generally ad- 
viseable to stay away from 1/2 mil tape 
because of the physical problems and 
the likelihood of print -through. 

Taping Opera 
Q. My interest is in taping opera. I'm 

wondering whether 1 should consider 
the Dolby -8 noise -reduction system, 
and whether to use 101/2 -inch reels 
instead of 7 -inch ones?-John Sabritt, 
Phila., Pa. 

A. There are a number of home re- 

corders today which do a high -quality 
job at 33 ips with performance hardly 
distinguishable, if at all, from that of 
71/2 ips. If they include the Dolby B, 

then at 33/4 ips they may do a better 
job than other machines do at 71/2 ips 
without Dolby. So the Dolby is ad- 
visable. 

At 3% ips, a 7 -inch reel provides 96 
minutes of recording time in one 

direction on 1 mil tape, which is, or- 
dinarily, not enough to capture an 
entire opera. You are apt to get caught 
in the middle of an aria unless you 
choose intermission time to reverse 
reels, which may mean a substantial 
stretch of unused tape. But one way to 
get full use of your tape and avoid 
having to change reels is to obtain a 

machine that takes 101/2 -inch reels 
giving you a 192 minutes of recording 
time at 33/4 ips on 1 mil tape, or 
alternatively obtain a machine that 
reverses in RECORD as well as in 
playback. 

8 -Track Transfer 
Q. I plan to put my collection of 8 - 

track tapes on open reel. At what speed 
should I record to minimize noise? - 
Jack Rack ley, Carnegie, Okla. 

A. Lower speeds tend to result in 
more noise. Thus the signal-to-noise 
ratio at 33/4 ips is typically something 
like 3 dB poorer than at 71/2 ips. 
However, in copying already recorded 
material which contains substantial 
noise, you may find that the lower 
speed (33/4 ips) produces no audible 
disadvantage. 

Dolby Dubbing 
Q. If I am dubbing a Dolbyized 

tape, is it necessary to use the Dolby 
process on both playback and record- 
ing, or can I record it straight and then 
play it back later using the Dolby unit? 
-Steve Adams, Babitt, N.Y. 

A. If you are dubbing a Dolbyized 
tape, best results will be obtained by 
using the Dolby in both the record and 
the playback. Specifically, you would 
both record and playback through 
Dolby. 

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. 

AUDIO February 1978 
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new class 'H' VARI-PORTIONAL® 250 w. amplifie 
SOUNDCRAFTSMEN'S NEW CLASS AMPLIFIER WAS INVENTED AND DESIGNED TO PROVIDE THE BEST PERFORMANCE, 
MOST -NEEDED FEATURES, GREATEST RELIABILITY AND ENERGY -SAVING EFFICIENCY, PLUS STATE-OF-THE-ART AUDIO REPRODUCTION. 

LIKE OUR PE 2217 PRE -AMP, THE MA5002IS A MASTERPIECE OF COST-CONSCIOUS ENGINEERING -A $1,000 VALUE FOR UNDER $700. 

CUSTOMER CARDS 
COMMEND IT... 

CHANNEL A 

VARIABLE 
SUPPLY 

OUTPUT 
SIGNAL 

MATCHING PREAMP-EQUALIZER 

Now the PE2217 rated "State-ot-RreArt" and "lest Suy" in magazine Test 
ºeports n available as the PE2217R in rack silver -black form osa matching 
mate for our new amplitier. With the control flexibility of pushbutton -patching 
for tope monitoring and tope dubbing between two or three machines to- 
gether vnh tape and program discrete -octave equalization, the PE2217R 
is stil: the MOST POWERFUL and FLEXIBLE Pteamp available at ;549.00 

"Transparent, uncolored sound" 
"An outstanding amplifier" 

(CIRCLE READER SER V'CE CARD FOP TEST REPORTS, 

"Great-don't change it" 
"Perfect reproduction of my own 
Direct -to -Disc recordings" 
(QUOTE FROM D'1RECT-TO-DISC RECORDING ENGINEER) 

MN V1 Y4. 
C+Ty. 

POWER A.MPUFRER MASOO2 

CHANNEL ß 

4 brief explanation, of the VARI- 

PORTIONAL SYSTEM Is that Its computer -like ANALOG LOGIC CIRCUITRY 

senses and calculates the amount of vole ge required in accordance with 
the amplifier's rising or falling output power level, and E men directs the 
power supply to make available precisely the amount of voltage required, 
with no wasted energy. The 'scope photo illustrates this Patent Pending 
system by slowing o loud rock music penetrating the upper volt- 
age supply and also showing the supply VARIABLY increasing AHEAD of 
the signal 

C.fROt111.9Y-BENEf9T': 
a. enables 350 watts at 4 ohms, 250 woes at 8 ohms, at very low cost 
b reduces AC line current requiremert to save 1 kilowatt every S hours, 

yet provide full power whenever needed for high level output. 
c. combined with ultra -fast output circuitry, provid as extremely low T.I.M. 

for cleat. undistorted sound, with a SLEW RATE of better Than 50 volts 
per microsecond. tar exceeding most other amplifier c rcutts. 

When either channel's output level 

reaches approximately 50% of total power, the green LE D. will start to 

flash. It is Indicating that the ANALOG LOGIC CIRCUITRY is actuating the 

second power supply, a VARIABLE high voltage supply, and the A.L.C. is 

controlling hat supplys voltage IN AN -IC PATION of a potentially higher 
output level requirement. The L.E.D. vi)l glow proportionally brighter, 
showing the voltage supply increasing, as the metered power output rises 
above apprexlmatery 50%. When the green LE D. is NOT ON, the low volt- 
age power eupply is in continuous operation, and the amplifier is operat- 
ing in its mast efficient mode, drawing very little AC Ire current and there- 
fore saving energy costs (for example, you save approximately 1 kilowatt 
every 5 hours over a convenhorol Clans B or AB amp, both operating of 

h power). 

"'-' T'' The red L.E.D: s, indicating clipping, 
are able to respond to signals much tarter than meters can, and the clip- 
ping lights will flash dimly as clipping begins. When the clipping lights 
are bright, the amplifier is exceeding its rated power output. (Clipping 
will occur ct varying power levels, from somewnat over 250 watts at 8 
ohms, to over 360 watts at 4 ohms.) 

3 models, Power Amp, Meter Amp, Amp-0ual1zsr,' priced from $599.0( 

This Soundcraftsmen AUTO -CROWBAR` protection 
circuitry is unique among amplifiers. it uses no relays, no circuit breakers. 
AUTO -CROWBAR' circuit will) automatically and continuously attempt to 
reset Itself every second or twro, until the overloaded cond. hon is removed. 

NON -LIMITING CIRCUITRY protects speakers from limiter - 
caused distortion that results from overdriving in amplifiers that use 
current -limiting circuitry 

DIRECT -COUPLED output. 

SPEAKER -PROTECTING Input circuitry with automatic blocking 
of input below 1 Hz. This prevents DC from any Input source from blowing 
out speaker cones. 

CERTIFICATE OF INSPECTION: Actual measurements of each 
unit ore enclosed With each unit to show actual measured rms output per 
channel, actual measured distortion per chancel, actual measured slew 
rote per channel, etc. 

REMOTE TURN-ON TRIAC-ACTUATED delay circuit elimi- 
nates turn -on surge at time of switch closure, enables REMOTE AC turn -on 
plug -In for switching from your preamp. 

INPUT LEVEL CONTROLS: The input level controls are designed 
to assist in system operation by providing input voltage control from 0 to 
full. This capability is particularly valuable in public address, sound 
reinforcement, and amplified musical instrument applications where 
many long cables are in use and where ground loops and other 
unwonted conditions might exist. 

METER RANGE: When the meter ronge "times 1" (01) button Is 

depressed, the meter will indicate approximate power output in percent- 
age (100%=250 watts, assuming an .8 ohm load at the speaker output 
terminals) 

HA - NELS DRIVEN INTO E OH 'THAN 0.1% THO 250 WATTS RMS PER C 

FREE- CIRCLE READER CARD FOR ENGINEERING BULLETIN AND TEST REPORTS 1721 Newport Circle, Santa Ana, California 92705 
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Edward Tatnall Canby 

I'm waving my 10 pulsing digits in 

the air-digital audio is here with a 

loud undistorted bang and total 
silence in between. 

True, it has been arriving for quite 
some years, as this department rather 
obscurely pointed out several years 
back. But this is different. This is the 
year of professional 
digital impact. 
(Home hi fi will have 
to wait a bit.) Pro 
digital tape re- 
corder, not merely 
one but several, in 

different formats, all 
operational (if 
scarcely yet for sale) 
and all, as usual, in- 
compatible with 
each other. At the 
AES they set up a 

special meeting to 
see if it is already 
too late. Haven't 
heard the result. 
Even more sensa- 
tional, in the long 
run, and aimed at 
the home, was the 
first purely PCM 
disc, jointly de- 
veloped by three im- 
portant Japanese 
firms and surely the 
forerunner, at least, of the ultimate 
disc that will replace the ageing LP x 

years from now. It jumps quanta 
ahead. Two of these firms had the disc 
on hand with literature and demos, 
Teac and Mitsubishi. The thing was so 
new that a special extra technical ses- 

sion had to be added at the AES con- 
vention, conducted through a three- 
way interpreting arrangement that was 
slow but did not, in the least, diminish 
the intense interest of the audience. 

The earlier digital sessions at AES 
were jammed far beyond the doors. I 

do not remember seeing such crowds 
on hand for a technical session, no 
matter what the subject. All of which 
provided a vast concentration of info 
and demo which in due time will 
disseminate out to all of us. The 
Soundstream digital recorder, the up- 
coming 3M, the Mitsubishi-it uses 
quarter -inch tape at 15 ips-and that 
company's even newer digital cassette 
audio recorder, a machine that uses 

standard half -inch video cassettes for 
two hours of audio in one small 
package-every one of these was so in- 
credibly removed from any previous 
analog recorder, even state-of-the-art, 
that one could only gasp in disbelief, 
then in due time, sigh with comprehen- 
sion. 

Yes, it can be done and is being 
done. Signal to noise at virtual 
infinity-there is no noise; 90 dB is the 
acceptable figure. Distortion down in 
the nil regions, NO IM, for instance 
(none that can be measured, anyhow). 
NO tape print -through (and is that a 

tremendous advance in a practical 
way). Even more important, due to the 
very nature of the digital coding, NO 
deterioration of signal from copy to 
copy to copy. If you can retrieve all of 
the pulses, all of the numbers in the 
code, you have the total signal-and 
not a thing else. So you can, in the 
theory, mix down 32 tracks in a dozen 
succeeding generations and come out 
with a crispy signal and no noise! 
Enough to make the pop people 
swoon. You see what I mean. 

To say nothing of the elaborate new 
audio techniques that are available via 
the digital approach, since digital, as 

Soundstream puts it, "is not necessari- 
ly linked to a fixed time -base." Let's 

not go into that- it deserves a special 
article just in itself. 

Finally, and significantly, the digital 
recorder can deliver a signal to your 
conventional cutting lathe that is in 

every respect as good as (or better 
than?) the direct -to- disc signals now 
rightly popular among hi-fi fans for 

their improved fi- 
delity. All that and 
editing too. 

Digital editing is 

tricky in the extreme 
and lends itself, 
typically, to the 
most advanced (and 
expensive) profes- 
sional procedures. I 

really had to laugh 
when Soundstream 
demonstrated a per- 
fect, single, classical 
"edit," two takes 
joined together be- 
tween two trumpet 
notes, the precise 
micro -spot chosen 
via computerized 
calculation to a 

resolution of "less 
than 30 micro- 
seconds," matching 
wave forms for exact 
phase and continu- 
ity. Amazing, yes, 

but a wee bit costly, all in all. They 
used two machines and a disc -type 
storage; alternatively one could use 
three recorders, which would be just 
fine for budgets in the hundred thou 
area. I laughed, because in the time it 
took to demonstrate Soundstream's 
one, single splice I could have hand - 
spliced a dozen of the same. Been 
doing it for years, and it doesn't cost a 

dime. (What do I do if my waveforms 
don't micro -match and there is a sonic 
bump? Put it back together and try, try 
again). Which is not to denigrate 
Sou ndstream's accomplishment, which 
without a doubt will have important 
usefulness in professional areas. 

Conflicting Configurations 
I am only mildly uneasy, in the face 

of all this, because of the disparity of 
approach and the incompatibility that 
has shown up in these operational 
digital systems. Nobody's matches 
anybody else's. I do hope that the AES 
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These cassette deck manufacturers use SA 
as their reference for the 9igh(Cr0:) bias/EU setting: 

AIWA AKAI CENTREX JVC 
KENWOOD MERITON NAKAMICHI 

OPTONICA PIONEER ROYAL SOUND 
SANSUI SHARP TEAC TOSHIBA 

UHER YAMAHA 
And are joined by these 

in recommending SA for use in their decks: 

BANG & OLUFSEN DUAL FISHER 
HARMAN/KARDON' LAFAYETTE 

SANKYO 'TANDBERG 
AND MANY OTHERS. 

1'l.TCK 

There's been a quiet revolution going on in the cassette world. Leading makers of quality 
cassette decks have adopted TDK SA as their reference standard tape for "High" (CrO2) bias and 
equalization settings. Why TDK SA? Because TDK SA's advanced tape formulation and super 
precision cassette mechanism let them (and you) take full advantage of today's advanced 
cassette deck technology. In addition, a growing number of other companies are recommend- 
ing SA for use with their machines. So for the ultimate in cassette sound and performance,. 
load your deck with SA and switch to the "High" or "CrO2" bias/EQ settings. You'll consistently 
get less noise, highest saturation and output levels, lowest distortion and the widest dynamic 
range to let you get the best performance from any 
quality machine. But you needn't believe all this 
just because we say so. All you have to do is check TOK8 our references. 
TDK Electronics Corp., 755 Eastgate Blvd., Garden City, N.Y. 11530. 

In Canada: Superior Electronics Industries, Ltd. 
The machine for your machine. 
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FOR 
EVERY 

SYSTEM 
WORTH 

MORE THAN 
$500 

If you've invested $500 or even $5000 in 
your high fidelity system, read on. Because 
what we have to say can have a lot to do 
with the quality of sound you're hearing. 

Unfortunately, one of the most over- 
looked components in a fine sound system 
is the cartridge. And all too often, it can be 
the one place where you skimped on qual- 
ity. (Out of sight, out of mind, as they say). 

We sincerely believe that an invest- 
ment in a Sonus cartridge will truly surprise 
you with the way it improves the quality of 
your record reproduction. The analytical 
quality of the Sonus brings out the inner 
voices of complex musical passages clearly 
and cleanly. Listening fatigue disappears. 
And a Sonus introduces no extraneous 
coloration of its own. 

But what we're talking about is said 
even better by Sonus owners. "Excellent 
clarity," "more fulfilling sound," "open, airy 
3-D sound," "superb depth and definition," 
'clean, accurate and transparent sound," 
are typical of thousands of enthusiastic 
comments we have received from owners 
of Sonus cartridges. 

Make sure your cartridge matches 
up to the rest of your system. Write us for 
further information and the name of the 
Sonus dealer nearest you. 

Manufactured in the U.S.A. by: 

SONIC RESEARCH, INC., 

27 Sugar Hollow Rd., Danbury,Conn.06810 

meeting of minds explored modifica- 
tions that just might bring these 
machines a bit closer to one another, 
but this is probably wishful thinking. 
However, one thing must be 
understood at the beginning, which 
changes a lot. 

True, there are four or five different 
configurations for digital master tapes, 
and thus we may have gross in- 
compatibility as between machines, 
where in present analog masters there 
is track for track interchangeability 
(with a bit of equalization plus Dolby, 
dbx, and such). But we have a vast and 
saving digital grace-copying. Since 
there is no loss in digital copying (not 
counting dropouts, a special problem), 
it will be simple, relatively, to play any 
master tape on its own tape recorder 
and make an appropriate virgin - 
perfect copy on some other machine, 
different specs. And if digital now 
debuts on two-inch, one -inch, half - 
inch -cassette, and quarter -inch tapes, 
at various speeds, scans, and basic 
digital coding systems (pulse coding 
being only one), then we also have a 

variety of analog tapes in as many 
sizes and speeds right now. All in all, 
not too bad a prognosis, within the pro 
area. 

If & when the digital recorder gets to 
the consumer, it will be another story. 
Please, gents, ONE system, this time! 
Remember stereo. 

I was fascinated by the already well 
worked out solutions to the problem of 
tape dropouts in digital recording. 
These can cause real chaos and would 
be doing so now, even with the best of 
tapes, if it were not for the ingenious 
correctives designed to cope with 
them. The details are for a technical ar- 
ticle but I got the drift. It is a kind of 
redundancy, like making a safety tape 
as well as original, only this is built into 
a single channel, a lovely (and dif- 
ficult) concept for the likes of me, in- 
volving "parity bits," extras carried 
along with the digital stream, a means 
whereby one or even several missing 
bits (dropouts) can be reconstructed 
for a perfect sequence. A scrambled 
order, in effect a micro time delay, 
seems to be a part of this technique if I 

get it right. (Phew, the things I have to 
learn these days, me a trained musi- 
cian. Now, you ask me about aug- 
mented sixths and the Phrygian mode, 
I can whistle them to you....) 

Disc 
Finally, the biggest sensation, if the 

furthest out-the digital PCM audio 
disc, Teac and Mitsubishi, which those 
of us could stay on for the extra AES 
session actually got to hear. Stunning. 
There is no better word. Once again, 

those high dB figures-here it was- 
"better than 98 dB." That's the 
dynamic range. So you want an ex- 
pander to expand that? There is no 
noise at all via this disc. Just signal. So 
you want a noise reduction circuit? 
There is no wow, no flutter, NONE. 
(Well, they say there is none and I 

didn't hear any.) As in all the digital 
machines, the disc speed is precisely 
crystal controlled. As for distortion, 
the specs sound just as crazy as those 
for the tape machines-preposterous, 
impossible. Did I say there was no IM? 
Probably. Nothing to inter -modulate. 
The THD and noise (if any) combine to 
less than 0.1 per cent, but this is just 
another one of those figures. Stop right 
there-all digital recording, any old 
kind, is this way when the designers 
want it to be. 

Head room! Vast amounts of it in all 
technical directions. That is the thing 
we get via digital. Disc head room, too, 
just as in the digital light guide audio 
techniques of Ma Bell. The problem 
with the present 30 -year -old LP is that 
we have systematically used up the 
last bits of its head room-indeed, in 
some aspects of four -channel sound 
we clearly went a dangerous step 
beyond. Now we see a new deal, a new 
disc generation, and head room sud- 
denly opens up again. For audio it is 

nearly infinite in practical terms. 
The PCM digital disc (not to be con- 

fused with the recent "PCM" LP 

records, cut from digital tape masters 
by Denon) is a laser beam record. The 
disc is plastic, 12 -inch, inherently inex- 
pensive to mass produce, and has no 
grooves. It uses the "pit" system, rows 
of tiny reflecting pits for the laser 
beam to scan digitally at high speed. 
The disc turns silently at a whopping 
1800 rpm but even so it runs a half 
hour in the present configuration, two - 
channel stereo. Cryptic remarks in the 
fact sheet, however, imply that a much 
longer playing time is easily accom- 
plished-"a whole set of symphonies" 
could go onto a single disc. And def- 
initely there is multi -track capability- 
no physical alteration, only a different 
coding-up to 16 channels. How's 
that? Let's call it quad -squared, next 
time. 

No stylus touches the playing sur- 
face. It isn't even on the surface. The 
pits are buried inside the record under 
a transparent protective layer. The 
back side is lightly mirrored. A four- 
way servo system does a number of im- 
probable miracles, seemingly with suc- 
cess. 1) The speed is servo crystal con- 
trolled; 2) a tracking mirror system 
keeps the laser exactly on the middle 
of the endless spiral of tiny pits it is 

scanning, through the transparent sur - 
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New Phase linear III Speakers 
restore the missing third dimension. 
The third dimension of a live perforrrance. that 
open airy feeling o'' being there; has been 
missing from recorded music. Until now. The 
new Phase Ill Loudspeakers create 
a sense of acoustic space never 
before achieved in a home 
sterec system. Phase Ill is a 
four-way. four -piece system 
consisting o' 20 drivers. The 
twin five foot panels utilize a 
precise geometric arrange- 
ment of the mid -range and 
high -frequency drivers 

f l'O\1 E I:f UL DIFFER[tiCE 

designed to generate an ideal relationship 
between direct and reflected sound. The bass 
module. with its two 12" sub -woofers. provides 

an awesome bass response. A separate 
Electronic Motion Control 
System provides spatial 
imaging circuitry, frequency 
tailoring and equalization. 
It installs easily in your 
amplifier or receiver. Phase 
Linear II can add an entirely 
new dimension to your 
listening enjoyment. 

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

One light touch. 
No dials to turn. 
No weights to adjust. 
No lifting. 
No cueing. 

Nothing but one touch and music. The Beogram 2400 turntable. 
It does everything for you. and does it exceedingly well. 

Write for literature. 

BANG atOLUFSEN 
BANG & OLUFSEN OF AMERICA. DEPT 10. 515 BUSSE ROAD ELK GROVE VILLAGE. ILL. 60007 

Enter No. 10 on Reader Service Card 

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. 

MX 113 
FM/FM STEREO - AM TUNER AND PREAMPLIFIER 

SEND 

TODAY! 

McIntosh Laboratory, Inc. 
I East Side Station P.O. Box 96 

Binghamton, N.Y. 13904 
Dept. I 

I NAME 

ADDRESS 

CITY STATE ZIP 
_I 

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. 

face; 3) the grosser radial motion, 
sidewise, is also, of course, servo con- 
trolled; and 4), a crucial focussing 
system is servo controlled to change 
the laser's point of sharp focus in ac- 
cord with vertical irregularities in the 
disc itself. The beam thus follows the 
disc both sidewise and up-and-down, 
wherever it may wander. 

Distortion? Not Me! 
Ah-definitely important! One 

editor said that he heard a lot of 
shrillness at the demo, and felt that it 
could well be due to improper opera- 
tion of the decode system. A slight 
warp, a deformation, and you are 
smearing your laser all over the lot. Or 
are you? A very big question. Frankly, I 

did not hear any distortion -type 
shrillness-but my ears are older. 

Shrill or no, the laser beam disc 
demo was one of the most impressive I 

have ever heard, telling a concise story 
in a few minutes without a single 
word-just sound. Imagine it. The disc 
Player, size of an ordinary record 
player more or less (it'll get smaller), is 

turned on-and nothing happens. 
Total silence. Is it working? Then some 
tiny little sounds, peeps, chirps, rust- 
lings, and we gradually become aware 
of a faint woodsy scene in stereo. Far- 
off bird calls; you had to strain to hear 
them. Then suddenly WH0000000- 
like a thunderclap in volume, the 
LOUDEST steam railroad whistle I 

have ever heard, enough to knock you 
silly. Followed by the engine itself, 
which clanked, or I should say 
ROARED by us with huge snorts of 
escaping steam, bangs, thumps, at a 

level that was on the edge of pain. 
Distortion? I didn't hear any! Except 
one large loudspeaker that briefly bot- 
tomed into a death rattle. Now have 
you ever heard anything like that, from 
a disc? 

More-but space is out. The modern 
music was an amplified solo flute, 
played with enormous steam -like 
hisses and stranglings - it is done quite 
a lot these days among the avant 
garde. Shrill-but distorted? I'd say no. 
Then a percussion piece, marvelously 
chosen to show transients via rows of 
fast bounces of the sticks on the drum- 
head, each tap totally discrete. . . 

Now, do you want to hear the laser 
beam disc? 

N.B. Not a single word about analog - 
to -digital converters, and back? Yes, 
they are vital but, at this point, mostly 
trade secrets. Questionings elicited a 

wide response of no comment, which I 

hereby pass on to you. There wouldn't 
seem to be major bottlenecks in this 
area, though, judging from results. 
They'll tell us-later. A 
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We confrss. 
We couldn't have 

done this without a 
30 year lead start. 

Thirty years ago, other manufac- 
turers cidn't know where to begi-i nak- 
irg a tarse recorrlar. 

Sony not of y knev. where to 
b.in, but was putting the fini4ting 

_touches on its fist tape -ecorder. 
That's quite a jump to have or a 

ve -y startled corrpetiticn. 
Today, we're still keeping iherr 

jumping. Proof positive Dur 3 new 
front -loading cassette tecks. Tie 
T_: -Kg., K4 and -<3. 

Three decades of saund ergineer- 
irg, in'producing both lape and tape 
decks,, lave gone into these machines. 
Which is clea-ly evident -rom the sound 
that comes out o: them. 

Our transport mechanism. 
Designed so the msiemn 

transport yyou. 
The tape transportmechanism is 

perhaps the nos: impor_ant erg!ineer- 
irg cha lenge of a tape teck. Sony 
duels wth it through a DC servo -- 

trot ed motor. A frequercv generator 
'found on the K7arid Kip emits a sig- 
nal which is relayed to elctronic cir- 
cui-rv, thereoy controlling motor speed. 

This insuresaccuratr, stable tape 
moJement. 

Sony's intelligent cEsign encon- 
paes something as obvious as a 
servo -motor And someth ng as seem- 
i-ier trivial as the best rubber com- 
potrid for the pinch rolle- or the best oil 
tor the flywheel bearing. 

Nothing escapes Soiy's attention; 
we' -e a prisoner cf our perfectionism. 

Our head (beeps me ahead. 
Our heads a -e our own ferrite- 

anc-ferrite formub. Not bought from a 
different supplier, _hey'remade by 
Sony The hard, h gh pcli_h surface 
assures you of opt mum contact, min 
unarm wear and maximu-1 life. (The life 
exoeztancy of a ferrite had is 200 
times longer than _hat of 3 conventional 
perralloy head. See wha: a head start 

can do when it comes to makiig 
heads?) 

Other features of these Basset -e 
decks ire ude a [eciby Noise it_c:epn 
System. Three -position bias ardáqu i- 
zation switches for stardard, fan - 
chrome and chromium d oxice tap. 
Rec-mule for instant muting nhi e 
recordirÿ 

As mmplex as these electronics 
are, that's how simple we've des gned 
the cont-ols to be. They're re-retinJy 
logical.:1hth a sold, responsiie eael 

Th -y years ago, Soiy v as »t 
front. 

Toy, ca -..cf- one of these casmtte 
decks at your Sony dealer, arc vo_f I 

see that ro one has caught up with us. 

ON3/3 
L- U --D ` ` ) 

o 

19478 -Sony Corpo-ation of America, 9 West 57th St eet New-ek N1 =19 
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Bert Whyte theehscénes 
I have been talking about the 

various aspects of digital recording 
since the 54th Audio Engineering So- 

ciety Convention. I have described the 
prototype systems, given my 
evaluation of what digital tape 
playback demonstrations there have 
been and noted with the passing of 
subsequent conventions that we have 
been making slow but significant 
progress towards the realization of 
digital recording and the commercial 
availability of professional digital tape 
recorders. 

At the 58th convention of the Audio 
Engineering Society, November 4 to 7, 

at the Waldorf in New York, it was 
apparent that it is finally safe to say 
that the era of digital audio has well 
and truly begun. I think this statement 
is justified in view of the exciting 
digital audio developments that were 
the highlight of the convention. How 
about a digital tape recorder capable 
of up to 32 -channels, the result of a 

joint venture by the 3M Company and 
the British Broadcasting Corporation? 
How about a quadraphonic digital 
tape recorder from Dr. Tom 
Stockham's Soundstream Company? 
Perhaps you might be interested in a 

two -channel PCM recorder from 
Mitsubishi? How about an operational 
PCM cassette tape deck, also from 
Mitsubishi? To really put icing on the 
digital cake ... how about operational 
PCM-encoded discs with laser beam 
playback from Teac and Mitsubishi? 
To use that old cliche ... all this was 
mind -boggling, and then some! Now 
let's take a closer look at all these 
exciting new digital machines. 

The 3M Company and the BBC held 
a joint press conference the day before 
the AES convention and described and 
demonstrated their digital audio mas- 
tering system. Essentially, the tape 
transport is a modified version of the 
3M M-79 tape recorder. The M-79 in 

normal analog configuration can re- 

cord 24 channels on two-inch wide 
tape. In the digital version, up to 32 

channels can be recorded on one -inch 
wide tape. In addition to the main 
recorder, there is a smaller digital 
recorder, a "mix- down" unit, which 
can record four or two channels on 
quarter -inch tape. The recorders are 

16 -bit systems, with a sampling rate of 
50,000 times per second at a tape 
speed of 45 inches per second. At this 
speed, 7200 feet of tape on a 12Y2 -inch 
reel gives 30 minutes of recording. The 
main mastering recorder can be 
operated remotely, offers the usual 
overdub, and in -sync track -to -track 
facilities common to analog recorders. 
Both the 3M people and the BBC have 
been working independently on digital 
recording, but joined forces about two 
years ago. 3M contributed their ex- 

TEAC PCM-Laser 
Record Player 

pertise in computer technology, and 
the BBC in the design of extremely 
linear analog -to-digital and digital -to - 
analog converters. 

For some time now, the BBC has 
linked together a number of cities in 

England with digital transmission of 
FM, thereby gaining their experience in 
AD -DA converters. The master and the 
mix -down recorders claim a frequency 
response of ±0.3 dB 30 Hz to 15 kHz 
and are -2 dB at 20 Hz and -3 dB at 
20 kHz. Since frequency response is 

usually a little less than half the samp- 
ling rate (50K/sec), these specs seem 
reasonable. However, in light of this, I 

am a bit puzzled by statements made 
during the demonstration, that the 
system was "flat down to d.c." 

Harmonic and intermodulation dis- 
tortion is rated at less than 0.03% 20 
Hz to 20 kHz with input/output level of 
+15 dBM. As to signal-to-noise ratio, 
with a 16 bit system, with each bit 
handling about 6 dB, we have 96 dB, 
and that, friends, is really quiet! As 
with all digital recorders, wow and flut- 
ter, print -through, crosstalk, and 
modulation noise are unmeasurable. 
The recorder uses a special 3M tape, 

and this combined with a sophisticated 
error -correction system (a lot of BBC 
input on this) essentially eliminates the 
problem of drop -outs. 

How'd It Sound? 
The demonstration tapes of some 

piano and big band music were very 
impressive (allowing for differing 
tastes in playback equipment) ... very 
clean, with a lot of punch, superb tran- 
sient response, and a total absence of 
tape hiss. Needless to say, all the vir- 
tues of digital recording are attractive 
to the typical recording studio, but one 
feature of this new recorder is 

especially important, its ability to 
overdub with absolutely no incremen- 
tal build-up of noise. One can only 
hope that the producers don't go over- 
board on this point and make recor- 
dings so over -dubbed that they are tex- 
turally too thick! The master and the 
mix- down digital recorders are to be 
sold as a system, with an anticipated 
price of around $150,000. 3M states 
that three such digital systems will be 
available in 1978, with delivery slated 
for July or August. 3M had a suite at 
the Waldorf and demonstrated their 
digital recording system throughout 
the convention. 

Dr. Tom Stockham has been a pio- 
neer in digital recording, as witness his 
interesting reconstructions of Caruso 
recordings, and his ongoing demon- 
strations of his Soundstream digital 
recorder for the past several years. At 
the Waldorf, he was demonstrating his 
new quadraphonic digital tape re- 
corder (albeit with just the two front 
channels) with recordings of Arthur 
Fiedler and the Boston Pops playing 
Tchaikovsky's Capriccio Italien and 
Rimsky-Korsakov's Capriccio Es- 

pagnole. These were the result of si- 
multaneous direct -to -disc and digital 
recording sessions for Crystal Clear 
Records, and I had the pleasure of be- 
ing the recording engineer. I believe 
this was the first time a symphony or- 
chestra was recorded digitally, and the 
recordings created a lot of interest and 
seemed to be well received. Dr. Stock - 
ham makes the particular point that 
his machine is a full 16 -bit straight 
binary conversions and recording sys- 
tem, with no compression, expansion 
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If you thought 
ReVox made just 
the world's finest 
taperecorders 

guess again 
...and again. 

We also make the world's finest tuners and amplifiers, includini this incomparable matched pair of 
state-of-tne-art components. The B760 Digital Frequency Synthesizer FM StereoiTtiner and 8750 integrated 
Control Amplifier are to separate components what the B77 is to tape recorders; they are simply the best there is. 

Willi Stucer wouldn't have it any other way. 
We urge ;you to test our claim by visiting your ReVox dealer to compare Dur B760 and B750 against 

any other tuner arc amplifier regardless of price. If you can find anything that sounds demonstrably superior 
to this incomparable pair, Herr Studer would I ke to hear from you. 

But first, you'll have to audition these exciting new ReVox components fDr yourself, so w1ite to us for 
complete information and the name of your nearest demonstrating deader. 

R Eì/ox 
Studer Revox America, Inc., 1819 Broadway. Nashville, Tenn. 37203 / (615) 329-9576 In Canada: Studer Revox Canada. Ltd. / (416) 423-2831 
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What 
to Look for 
in an Audio 
Housing 
System 

The 
Audiofile 
has all the 
features. 

Look for adjustable leveling feet. Look 
for shelves for undersized components. 
AUDIOFILE has them. 
Want to accommodate any faceplate 
height in any position in slide -in 
channels or front mount? 
AUDIOFI LE. 
Heavy duty aluminum holds up to 
200 pounds or more on a combination 
of shelves or front mount. 
Want big ball bearing casters to make 
it movable? 
AUDIOFI LE. 
Want the option of selecting your own 
decor panels? 

AUDIOFI LE. 
18 Want high fashion furniture aluminum 

and plexiglass? 

AUDIOFI LE. 
We give you what you're looking for in 

an audio housing system. 
Flexible. 
Reliable. 
Beautiful. 
THE 
AUDIOFI LE. 

pictured: 

AFH-148 
Deluxe 

For 
information 
on the 
AFH-148 
and other 
Audiofile 
Housing 
Systems 
write to: 

© > 
n SYSTEMS 

a division of hammond industries inc. 

155 Michael Drive, Syosset, NY 11791 

or floating-point being used. The 
sampling rate is 48K per second, and 
frequency response is rated as 0 Hz to 
17 kHz +.05/-1.0 dB (another version 
has response to 22 kHz). Signal-to- 
noise ratio is better than 90 dB 
(unweighted). Harmonic distortion is 

said to be 0.03 per cent at any level 
below peak at all frequencies, while in- 
termodulation distortion is 0.006 per 
cent with high impedance loads. Tape 
speed is 30 ips, which gives 30 -minutes 
recording with a 101/2 -inch reel. It is in- 
teresting to note how much progress 
has been made in digital recording be- 
cause Ampex is now supplying Type 
460 tape, in this case, one inch wide 
which is specifically for digital record- 
ing, and is the tape used with the 
Soundstream recorder on the Boston 
sessions. The Soundstream recorder 
has an elaborate error correction 
system for the elimination of dropouts. 
The quadraphonic model of the 
Soundstream is expected to sell be- 
tween $60,000 and $70,000, with 
delivery scheduled within the first 
quarter of 1978. I know a modest -sized 
recording company (who chooses to re- 
main anonymous) that has just about 
decided to "go digital" and buy a 

Soundstream recorder! 

Japanese Entry , 

The Mitsubishi digital recorder that 
was shown at the convention is an up- 
date of the unit I described some 
months ago. It uses what is essentially 
a standard open -reel transport with 
quarter inch tape. The format is two - 
channel stereo, and it is a 14 -bit system 
with a 48k per second sampling rate. 
Frequency response is claimed to be 
±0.5 dB from d.c. to 20 kHz with a 

signal-to-noise ratio of better than 85 
dB, and harmonic distortion of less 
than 0.1 per cent at operational levels. 
Tape speed is 15 ips, and with a special 
circuit, monitoring of the digital signal 
is possible. Most unusual is the claim 
that conventional tape -splice editing 
can be performed with this recorder, 
although electronic editing is also 
possible with an adaptor. An error- cor- 
recting circuit for dropouts is used in 
this unit, but I note that they state that 
dropouts are "reduced below a detec- 
table threshold," rather than 
eliminated. 

Mitsubishi was also showing a PCM 
cassette tape deck. Now don't flip, 
fellas! This is NOT the Philips compact 
cassette. Rather it is a take-off on the 
video -recorder theme, a la Betamax. 
(Incidentally, no sign of Sony and their 
PCM unit, whatever the reason.) The 
unit is a helical -scanning rotary head 
recorder using the video -cassette and 
affording up to two hours recording. 

For stereo, there are two PCM channels 
and one for bias. Frequency response is 

said to be ±0.5 dB from d.c. to 20 kHz, 
S/N ratio 80 dB, and distortion less 
than 0.03 per cent. This is a 13 -bit 
system, but uses logical compression. 
Sampling rate is 47.5 K/second, and 
dropout compensation (note, not 
elimination) is interpolation from 
previous value. What this all means is 

that theoretically this system should 
not have the quality of the open -reel 
PCM. However, from the samples of 
pop music played for me, the sound 
was of very high quality, with excep- 
tionally good transient response. 

Laser Discs 
One of the most intriguing de- 

velopments in digital audio at the 
convention was the demonstration by 
Mitsubishi and Teac of pulse code 
modulation discs. A joint venture of 
these two companies and Tokyo 
Denka, the technology of these discs 
admittedly is a take-off on the Philips 
MCA videodisc. (Reportedly Philips is 

busy adapting their videodisc to audio 
use.) A photograph in the Teac room 

showed the PCM discs being made in- 
side a glass case under "clean room" 
conditions. On a metallized disc, a gas 
laser is pulsed by the input from a 
digital tape and "burns" tiny pits in the 
disc, only one thousandth of the width 
of an LP record groove. These pits are 
pulses or "bits" of information on the 
encoded audio signal. The playback 
unit consists of`a turntable spinning at 
1800 rpm, under the control of a 
quartz -crystal oscillator servo; a focus- 
ing servo system, which keeps the 
beam of a helium/neon gas laser exact- 
ly the right size and focussed perfectly 
on the pits on the disc; a tracking mir- 
ror servo which controls a mirror angle 
so that the laser beam is precisely in 
the middle of the pits, and finally a 
radial motion transport servo system 
that moves the entire optical assembly 
across the diameter of the disc. At 
present, the playing time for the disc is 
30 minutes on one side. (Philips recent- 
ly produced a laser disc that can be 
played on both sides.) However, with 
suitable modifications, it would be 
possible to store and playback all nine 
Beethoven symphonies! The frequency 

Enter No. 17 on Reader Service Card 

AUDIO February 1978 

AmericanRadioHistory.Com



Announcin Having minimized the c_istortions 
caused :y rumble, wow and flutter, our 
engineers turned to the most disturbing 

distortions of all - those in the phonograph record itself. 

. a ne The Music Recovery Module 
Here is the solution: a component that elec- 

coinonen tronically is entifies and filters the pops, 

from 
Garrardclicks and scratches before they reach the 

listener's ears. What corríés through 
is the music - and on _y the music. 

The way it works. 

that's 
The M Recovery Module rrpl 

patenteeusic detector which is programmed 
ingenious 

to recog- 
nize the unique waveform of a noise impuse (pop, 

click or scratch) and activate an electronic 19 

important tocontrol to suppress the noise to far be- 
low the level of the music. A "bucket 

brigade" provides a records.7 millisecond 
phonogrtin ie delay 

during which 
the noise im- 

o pulse is suppresses ...long before you hear it. 

asWhat it will do for you. 
The Music Recovery Module will deepen your enjoy - 

ruent of records - the prime source of music in 

is te tapthe home. It will "renew" your older records. It 
will even make your new records sound better. 

Visit your Garrard dealer for a dramatic 
demonstration.You'll hear why the Music 

Recovery Module zelongs in your sys- 
tem. If you'd like complete information, 

write: Garrard, Dept. C, 100 Com- 
mercia_ Street, Plainview, N.Y 11803. 

Garrard.. 
Enter No. 36 on Reader Service Card 

AmericanRadioHistory.Com



?O 

the PCM disc is rated at +0.1/-0.5 dB 
10 Hz to 20 kHz, S/N ratio and 
dynamic range better than 98 dB, THD 
less than 0.1 per cent, wow and flutter 
are quartz crystal accurate. With the 
laser beam playback, there is no 
record wear, no tracing distortion, no 
tracking error, no pinch effect, no 
acoustic feedback, and no surface 
noise. Really quite incredible! It is 

claimed that the discs can be dup- 
licated in the same fashion as current 
LP records and for about the same 
cost. Some people at the convention 

said they never heard these discs 
working properly. Anytime I went in, 
everything was in order. The principle 
is perfectly sound . . . it is only the 
accuracy and stability of the various 
servo systems that can cause 
problems. In any case, the sound from 
these laser discs was astounding. 
Shades of the old days ... Teac was 
using a railroad train recording, and 
the dynamic range was truly startling, 
with the realism of the playback 
limited only by the quality and power 
of the speakers and amplifier. Music 

The Distinction series 
Sonic excellence, created by Q crown 

DL -2 Controller (plus power supply and phono pre -amp) 

11.1I,1I 1IIII'llll 

IIIIII 
I I I 

CfOWn 1,1 CO OWTIlCT Jn smarms =OUH112Ef 

® ® 7 II! 

EQ-2 Equalizer 

SA -2 Power amplifier, 221 watts/ch., min. RMS into 80, 1 Hz -20 kHz, THD 0.05% 

The Distinction Series was developed for the 
discriminating listener who demands equip- 
ment meeting the highest standards of audio 
technology. For further information, see 
your dealer or write: 

crown 
1718 W. Mishawaka Road, Elkhart, Indiana 46514 

3M Digital 
Mastering Unit 

on the discs was super clean, open and 
transparent, and blissfully free of hiss. 
Projected cost of the playback system 
is around $600. 

I find all these digital developments 
very exciting. I will go out on a limb 
and state that this is the way the audio 
industry will progress, and that those 
die-hards who think that digital audio 
is still five or more years down the 
road are deluding themselves. Of 
course, we will still have the old 
"chicken and the egg" bit ... we had it 
with binaural and stereo and many 
other developments. As always, it will 
be the dedicated audiophiles ... the 
nuts, if you will ... who will be first to 
embrace the digital technology and 
get the ball rolling. Ultimately, as it 
always has, the advancements will 
filter down to the lower echelons of 
audio and finally, to the mass market. 
To the apprehensive manufacturers of 
today's equipment, casting a wary eye 
at these developments, it should be 
obvious that with the hundreds of 
millions of record playing units in the 
world, there will be a market for turn- 
tables and arms, phono cartridges, and 
conventional records for a very long 
time to come. 

As to the 58th AES convention, it 
behaved like a good AES convention 
should. Which is to say that at- 
tendance was up, there were more 
exhibits than ever, with the 10th floor 
of the Waldorf positively loaded with 
active audio demonstrations (and a 

great place for inquisitive audiophiles 
to roam). As usual, the technical 
sessions were well attended, and there 
was no dearth of eye -brow raising 
papers. As to new products, there were 
some interesting items which I will go 
into the details of next month. Lastly, 
on a personal note . . . I am very 
honored that the AES elected me a 

Fellow, and I received my award at the 
convention banquet. Q 
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DOLBY N. R. 
DOLBY FM 

FILTER -- \ 
NORM - 
OFF - - 

DOLBY NR 

ON 

OFF 

MPX 
FILTER ON 

(DOLBY NR 

DOLBY 
NR 

DOLEY NR 
\IP. FILTER Do by nr 

When what's built-in 
is not enough. 

Still hearing some "SSSSSSSS," even though you're 
using good tape and the noise reduction system 
in your deck? Don't blame the tape. Chances are, 
that noise reduction system doesn't have what it takes 
to give you totally noise -free recordings. 

The answer: a dbx II tape noise reduction unit. 
All of our models give you 30 dB of noise reduction 
at all frequencies, plus 10 dB extra recording level 
headroom. Without altering the sound of your music, 
either. The best that Dolby* B can offer is 7-10 dB 
of noise reduction. Besides, Dolby and other typical 
systems operate only at high frequencies, allowing 
low frequency noises to remain. And as experts know, 
they require level matching. dbx li doesn't require any 
level matching whatsoever, because its true mirror 
image compression/expansion operates 
linearly on all frequencies 
and your music's entire 
dynamic range. 

*Dolby is a registered 
trademark of 
Dolby Laboratories, Inc. 

This all means that the live performances, FM 
broadcasts and record albums you tape will have their 
full dynamic range preserved, with no audible tape 
noise added. So, if you're unhappy with the noise 
reduction system in your tape deck, consider a dbx II. 
We make 3 models: the 122, tor two -channel tape 
noise reduction; the 124 for four -channel tape noise 
reduction, or simultaneous oft -tape monitoring of the 
noise -reduced signal; and the 128 combination tape 
noise reduction system/dynamic range expander, 
which lets you make tape copies of your recordings 
that sound better than the original. 

The dbx difference is the difference between 
some tape noise and no audible tape noise at all. Hear 
it at your dbx dealer soon. 

Xdbx, Incorporated 
71 Chapel Street 
Newton, MA 02195 
617/964-3210 
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Basic Audio 
Q. I am a 16 -year -old girl whose 

father is a "high fi nut." My problem is 

that I don't understand what is happen- 
ing when I put a record on the turntable 
and put the "needle" on it. With my in- 
terest in music, I decided that it's about 
time I understood what goes on in the 
mechanics of it. I asked my father 
about it, but I got a long confusing ex- 
planation in another language. - Name 
withheld by request. 

A. When I was a kid and heard 
someone reading the news on radio 
station WOR, I clearly remember going 
behind the radio to look for the person 
doing the talking, but he was nowhere 
to be found. That started my present 
career in sound. 

With the phonograph cartridge, 
most modern cartridges employ mag- 
netic principles which convert the mo- 
tion of the stylus into electrical im- 
pulses, a tiny voltage. We now have 
a tiny amount of what we call 
"signal"-a tiny electrical voltage. In 
order for it to become useful, it must 
be made larger, and it is the job of the 
amplifier to build these tiny impulses 
into larger ones. But, unless something 
else is done with it, we cannot hear this 
large signal any more than we could 
hear the tiny signal produced by the 
phonograph cartridge. The final con- 
version of this signal into the sound we 
hear is done by the loudspeaker. 
Again, most speakers employ a magnet 
and a coil, just as the cartridge does. 
We now have the opposite operation 
from that which we had with the car- 
tridge, as we change the electricity in- 
to motion of the loudspeaker cone. 
This signal is connected to the two 
wires which form the beginning and 
the end of the continuous coil of wire, 
and we have set up the relationship 
between the coil and the magnet 
which results in the coil being alter- 
nately attracted to and then pushed 
away from the magnet. The motion of 
the cone makes the air around it move 
because the cone pushes against the 
air. This moving air strikes your ear - 

Joseph Giovanelli 

drums and you hear the sound as 

music. 
The signal from a tape machine 

starts out as a small signal, just as from 
a phonograph cartridge. The tape itself 
is a series of magnets which have vary- 
ing amounts of magnetism that move 
past a coil in the tape head as the tape 
is pulled through the machine. Remem- 
ber that a magnet moving in the vicini- 
ty of a coil of wire will cause a signal, 
or voltage, to be produced in the coil 
of wire. Once this voltage exists, the 
signal is amplified and fed to the 
speaker just as it was with the pho- 
nograph cartridge. 

The FM tuner is, in many ways, 
similar. The waves coming from the 
broadcast station can be thought of as 

magnets moving past your antenna. 
Your antenna is nothing more than a 

coil of wire which happens'to be in a 

straight line, rather than being wound 
in a circle. The moving magnetic waves 
cause a small voltage to be produced 
in the antenna. This voltage is then 
amplified and ultimately you hear the 
sound produced by this process. Again, 
this explanation is very much over- 
simplified. 

Reversed Stereo Perspective 
Q. I have noticed that the majority of 
my symphonic records seem to have 
the channels reversed. 1 can tell this 
because the violins are on the right and 
the cellos are on the left, the opposite 
from what one perceives viewing an or- 
chestra in concert. All the connections 
in my audio chain are c.,,Jnected as 

labeled. Are the records recorded in 
mirror image, or are the jacks of my 
turntable mislabeled?-Andrew P. 

Guzie, Boise, Id. 
A. It appears that somewhere along 

the line you have some channel con- 
nections reversed, most likely at the 
cartridge itself, rather than elsewhere. 
If your stereo perspective is normal 
when listening to FM, you can be 
assured that the amplifier, pre- 
amplifier, and loudspeakers are prop- 

erly wired. I suggest that you recheck 
all connections, as it may just be some 
piece of equipment is mislabeled. With 
all of the add-on devices available, 
channel reversals are very possible 
unless extreme care is taken at each 
step of the installation process. 

Turntable Construction 
Q. Why do a lot of record changers 

which use ceramic cartridges have two - 
pole motors? -Robert Watson, Dover, 
Del. 

A. Two -pole motors are cheaper to 
construct than four -pole motors. They 
can be used in changers that employ 
ceramic cartridges because these car- 
tridges are not susceptible to hum 
pickup as magnetic cartridges are 
since two -pole motors radiate a tre- 
mendous amount of hum voltage. 

Power & Tone Controls 
Q. I connected a power meter to my 

receiver's speaker terminals as per the 
instructions. Why does the meter show 
an increase in the power whenever I 

add either bass or treble? I thought that 
the volume control determines the out- 
put power? -Aaron Holley, Pacifica, 
Cal. 

A. The tone controls either add or 
subtract bass and treble, consequently 
the tone control is really a volume con- 
trol that affects only a portion of the 
audio spectrum, rather than the whole, 
like the volume control. Any added 
signal, whether supplied by the tone 
control or the volume control, means 
that the amplifier must supply more 
power. In short, anything that alters 
the nature of the signal feeding your 
speakers will change the amount of 
power your amplifier provides, and 
this will be shown on your power 
meter. 

If you have a problem or question on audio, write to Mr. 
Joseph Giovanelli, at AUDIO, 401 North Broad Street, 
Philadelphia, Pa. 19108. All letters are answered. Please 
enclose a stamped, self-addressed envelope. 
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When TDK created a se:ies cif casette test 
tapes, we approached them as integral compo- 
nents, with both tape and housing engineered as 
precisely as sophisticated test instrurr.ents. 

You'd expect that f cnn the makers of TDK 
SA, the High bias reference standard for most 
manufacturers of quality cassette decks. 

TDK test tapes are 
loaded into the same Super 
Precision Cassette Mecha- 
nism as our well-known_ 
and respected SA and AD 
cassettes. That means they - 
don't jam, and they're 
dropout -free They're built 
to last under unceasing 
use. The audio lab criti s, 
dealer service managers, 
cassette deck manufac- 
turer quality control 
engineers, and discerning 
audiophiles r.hu use them, 
demand that kind of 
precision an reliability 

lib make absolutely 
sure They get it, each TDK 
test cassette is recorded 
one-to-one, in real time. 
We then test our test cas- 
settes, one by one, to 
guarantee against slip-ups. 

Pre rF 
TE E;T 

f1,1 
I í\ 3 -. 

3C 337 
FiEQüENCY 

r-re<;är,ácrd AC -338 t,é FAEQ:Y':NCY 

remw- - =I' AC -335 
FREQU_NCY 

There's a TDK test cassette for any test or 
setup task: bias/EQ alignment; playback level 
calibration: Dolby calibration; head azimuth 
alignment; wow and flutter and tape speed and 
11-, five- and three-point frequency characteris- 
tics tests. 

You see, TDK is more than just another tape 
company. Our trend- 

setting cassette tapes 
are the result of over 4) 
years history in the de- 

sign, manufacturing and 
engineering of advanced 

electronic products, from 
the critical ferrite parts 

which make up your cas- 
sette deck, to audio tapes 

to zest tapes to video tapes. 
Check out :he com- 

plete line of TDK test 
tapes. And if you haven't 

done so already, pick up 
our SA and AD cassettes 
next time you visit your 

audio dealer. You'_l 
discover for yourself 

that the same TDK qual- 
ity and reliab lit y that 

Foes into TDK test tapes 
applies all the way 

down the line. 

&TDK. 
%rld leader in tape technology. 

TEK Etc rcetics Gop., '55 Eas-cate Eouievari. Gaden City, New York 11530. (300, 635-3338 
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Only JVC gives you improved 
recording with Super ANRS, 
Recording/EQ switch, 5 Peak 
Reading LED's and SA heads. 
The measure of fine cassette deck performance is the sound of the 
recordings you make. JVC's extensive line of high fidelity decks features 
these exclusive contributions to cassette deck technology. 

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

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

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

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

Once you've seen the things we build in, you'll wonder why the 
others leave them out. 
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Sou ndcraf tsmen 
Amp-Qualizer 

The Model EA -5003 is an octave 
wide 10 -band equalizer with a ±12 dB 
boost and cut capability, and 18 dB 
range zero -gain controls for each chan- 

nel. This unit is a solid state amplifier - 
equalizer with fail-safe overload pro- 
tection circuitry, non -limiting circuitry 
to eliminate limiter -caused distortion, 
switching for two speaker systems, and 
separate gain controls. The stated THD 
is 0.1 per cent, a damping factor of 
100, and a frequency response of 20 to 
20,000 Hz ± 0.25 dB. Price: $849.00. 

Enter No. 70 on Reader Service Card 

Dayton Wright 
Preamplifier 

The SPA preamplifier permits use of 
very low output moving -coil phono 
cartridges and has monitoring and 
cross -dubbing facilities for two tape 
recorders. The design uses integrated 
circuits augmented with discrete com- 
ponents, has no tone controls, and 
features wide open -loop bandwidth 
and fast rise time. Steady-state and 

transient distortions are less than 0.001 
per cent, while frequency responses 
are 1 Hz to 1 MHz for high level, 7 Hz 
to 500 kHz±1.5 dB for normal phono, 
and 16 Hz to 300 kHz ±1.5 dB for 
moving -coil inputs. Rise time is 

specified as 700 nS, S/N ratio at 70 dB, 
and RIAA equalization is ±0.3 dB. 
Price: $1225.00. 

Enter No. 71 on Reader Service Card 

Wallace 
Auto -Shutoff System 

The Auto -Shutoff system auto- 
matically shuts down the a.c. power in 

a stereo system whenever sound is 

discontinued from the loudspeakers or 
tape monitor terminal. It features a 

delay variable from 30 seconds to 20 
minutes, adjustable sensitivity, LED in- 
dicator, solid-state switching, built-in 
timer for automatic preselected shut- 
down from 10 minutes to 2 hours, in- 
stantaneous reset, four easy -access 
outlets handling up to 1000 watts, 
heavy-duty 3 -conductor power cord, 
low power consumption, and a RCA 
phono input jack. Price: $49.95 kit, 
$69.95 assembled. 

Enter No. 73 on Reader Service Card 
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Loudspeaker 
The Model 1001 planar column 

loudspeaker, with five loading 
chambers, uses an in -phase 
moderation and modulation action 
between the woofer and active base 
radiator, and a solid-state horn 
tweeter. The design eliminates the 
crossover network, important when the 
system is used in conjunction with 

direct coupled amplifiers. The woofer 
and active base 'radiator are 71/2 in., 
while the tweeter is 31/2 in. Minimum 
recommended power is 20 watts rms, 
maximum power 150 watts rms, 
sensitivity 92 dB @ 1 meter on axis 
[1000 Hz], frequency response 35 to 
23,000 Hz +3, -5 dB, and minimum 
impedance is 4 ohms. Price: $299.95. 

Enter No. 74 on Reader Service Card 

Burwen Indirect Discs 

This line of records is claimed to 
match the fidelity of direct discs. The 
master tapes recorded by Burwen Stu- 
dios are made on specially designed 
tape machines using the Burwen 
Model 2000 companding audio proc- 
essor which delivers a 100 dB dynamic 
range signal to a unique set of mixing 
equipment. Final equalizing and ex- 
treme low frequency blending, are 
accomplished immediately after the 
compressed tape signal is decoded for 
delivery to the disc cutter. The first 
release, Misty, played by the Petty 
Trio, includes Feelings, Rhinestone 
Cowboy, Leroy Brown, Wild Flower, 
and Misty. This is The One, jazz piano 
solos by Dick Wellstood, includes 
Paganini's Thing, You are the Sunshine 
of My Life, The Steeplechase, Rosetta, 
Giant Steps, and others. The East Bay 
City Jazz Band record, to be released 
in April, features Jane Campedelli as 

vocalist, and includes Big Bear Stomp, 
Jelly Roll Blues, Dans Le rue d'Antibes, 
and more. Price: $15.00 via mail. 

Enter No. 75 on Reader Service Card 

CEI Catalog 
The new, free, 36 -page factory mail 

order catalog of electronic equipment 
and kits manufactured by Caringella 
Electronics, Inc., includes such items 
as a WWV Standard Time Receiver, 
panel mount digital clocks, with and 
without BCD outputs, and day -of -year 
calendar; a giant digital wall clock, 
audio compressors, and an electronic 
security alarm, etc. Each entry in- 
cludes technical specifications, photo, 
application information, schematic 
diagram, and a description of 
operation. 
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corcings:ap ADC cartridge .`d(!to 
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First, tiler. s the remarl_a'l 
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Nortronics Foam & Cleaner 
The QM -85 Foam & Cleaner is a tape 

and rubber parts cleaning combination 
for audio, video, instrumentation, and 
digital recording equipment. The kit in- 
cludes a liquid cleaner which loosens 
oxide and dirt accumulations without 
leaving a residue and reusable cellular 
foam swabs which are lint free and 
non-abrasive. 

Enter No. 77 on Reader Service Card 

Micro -Acoustics 
Phono Cartridge 

The Model 530 -me phono cartridge 
features a twin -pivot design for tran- 
sient ability, dual bearing construc- 
tion, a built-in microcircuit, low mass 
design, and a V -groove lapped dia- 
mond stylus. Each cartridge has had an 
individual frequency response curve 

which is packed with the unit. The fre- 
quency response is 5 Hz to 20 kHz 
±1.25 dB, a tracking force range of 0.7 
to 1.4 grams, a cartridge weight of 4 
grams, channel separation is nominally 
30 dB @ 1 kHz and 15 db @ 10 kHz, 
output voltage is 3.5 mV for each chan- 
nel @ 5 cm/sec peak recorded veloc- 
ity, and load requirements are from 10 
to 100 k (not critical), Price: $200.00. 

Enter No. 78 on Reader Service Card 

Sansui Preamplifier 
The Model CA -2000 stereo control 

preamplifier features a separate head- 
phone amplifier circuit, balance con- 
trol, mode switch, and a 20 dB instant 
muting switch. In addition,two phono 
inputs are provided, one of which may 
be switched for 30, 50, or 100 kilohm 
impedance, and for either 2,4, or 8 mV 
sensitivity. Both feed a dual -transistor 
differential amplifier with current mir- 
ror that provides stability and transient 
response, together with overload 
capability of 1000 mV in the 8 mV sen- 
sitivity position. Stated RIAA accuracy 
is ±0.2 dB. Provisions are made for a 

tuner, two auxiliary inputs, and two 
tape recorders, including a full 
reciprocal dubbing with or without 

listening to the tape. A four -gang preci- 
sion attenuator 'simultaneously reg- 
ulates the gain of two stages in each 
channel. The bass and treble controls 
each have three switch -selected turn 
over frequencies, and two switch turn- 
over points are provided for the high - 
and low-cut filters. The specs are a fre- 
quency response of 10 - 80,000 Hz, 
+0.5, -1.0 dB; a THP of less than 0.03 
per cent for nominal 1 V output and up 
to12 V at0.1 per cent THD; and an IHF 
hum and noise ratio greater than 75 dB 
in the phono position and greater than 
90 db on all other inputs. Price: 
$440.00. 

Enter No. 79 on Reader Service Card 

Osawa Moving -Coil Cartridge 
The Satin M -18X moving -coil car- 

tridge designed for stereo and 4- chan- 
nel operation, features a user - 
replaceable stylus and produces a 2.5 
mV signal level for operation into a 

regular phono amplifier input. The car- 
tridge covers the range from 10 Hz to 
35 kHz and the recommended tracking 
force is 0.5 to 1.5 grams. Price: $250.00. 

Enter No. 80 on Reader Service Card 

Audio-Technica 
Microphone Guide 

The free 15 -page instructional 
booklet A Brief Guide to Microphones 
explains all brands of microphones 
through use of the basic terms; 
dynamic, condenser, omnidirectional, 
unidirectional [or cardioid], proximity 
effect, feedback, impedance, and 
sensitivity. 

Enter No. 81 on Reader Service Card 

Monitor Audio Stylift 
The Stylift, used with manual turn- 

tables, automatically lifts the tonearm 
off the record surface at the end of 
play to prevent undue stylus wear. 
Made of polished chromium steel, it 
lifts tonearms tracking at up to two 

grams and has a counterweight at- 
tachment for heavier tracking 
tonearms. It requires a minimum of 1 

in. (35mm) of height between tonearm 
and base, but no wiring is involved in 
the installation. Price: $19.95. 

Enter No. 82 on Reader Service Card 

GAS Power Amplifier 
The Grandson 'power amplifier 

features all complementary -symmetry, 
d.c.-coupled circuitry including a 

servo -control loop, an integrated 
circuit bias -current regulator, and 
thermal breakers to protect against 
overheating of the output semicon- 
ductors. The unit is rated at 80 watts 
per channel into 4 ohms, THD'and I.M. 
distortions are 0.08 per cent from 15 
Hz to 40 kHz, input sensitivity 0.7 volts 
rms for 80 watts into 4 ohms, rise time 
at full power and 20 kHz is 2 microsec- 
onds into 8 ohms, slew rate 20 volts per 
microsecond, TIM distortion 0.Ó1 per 
cent, and noise (unweighted, wide 
band) 95 dB below full power output. 
Price: $349.00. 

Enter No. 83 on Reader Service Card 

Ace Preamplifier 
The Model 3100 preamplifier 

features a circuitry which uses both 
discrete operational amplifiers, and 
incorporates radio interference 
shielding with ferrite beads; IC power 
supply regulators, and IC phono cir- 
cuitry. Phono input sensitivity is 1 mV 
for 1 V output, input impedance 47 K, 
harmonic distortion 0.01 per cent, 
equalization RIAA ±0.5 dB, hum and 
noise -89 dBA. High level inputs for 
sensitivity is 0.1 V for 1 V output, input 
impedance is 33 K, IM distortion 0.01 
per cent, flatness ±0.1 dB 20-20 kHz, 
and the output voltage is 10 V. Price 
$325.00. 

Enter No. 84 on Reader Service Card 

A.E. Corp. Function Generator 
The Model 12 provides a voltage - 

controlled oscillator, output amplifier, 
sine shaper, level shifter, and power 
supply in a single package. The fre- 
quency range is 1 Hz to 1 MHz, 5 per 
cent accuracy, and 200 PPM/C stabili- 
ty. Output amplitudes are 20 V p -p in 
an open circuit and 10 V p -p into 100 
ohms, TTL output is compatibile with 
standard digital equipment. Price: 
assembled $124.95, kit $79.95. 

Enter No. 85 on Reader Service Card 
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The new AuditorM Series by Koss. 
Don't buy one unless your system 

is ready for it. 
The pleasure of listening to 
unadulterated music is reserved for 
those who have carefully put together a 

system that delivers totally accurate 
reproduction. Now, for people who wish 
to explore and expand this realm of 
pure sound, Koss has designed their 
Auditor Stereo Headphones. Full, state 
of the art knowledge of perfect 
mechanical reproduction of music, and 
the psychoacoustics of the way the ear 
and mind respond to sound went into 
making these phones true to the most 
intense level of performance possible 
today. 

The sound. 
The Auditor Dynamic/10 features an 
expansive frequency response range of 
10-20,000 Hz, while dazzling any ear 
attuned to the delicate musical balance 
of psychoacoustically pleasing sound, 
in a way no other dynamic phone can 

Dynamic/10 

duplicate. They are designed to deliver 
the full impact of letter perfect sound 
reproduction characteristic of the finest 
equipment 

And the fury. 

On the other hand, for the most 
carefully designed and engineered 
excursion into sound ever, the Koss 
ESPTM,110 Electrostatic Stereo 
Headphone is an unparalleled 
instrument of beauty. It is a perfectly 
articulated statement of technological 
and electronic genius so thoroughly 
sensitive it belongs in a recording studio 
serving as the last word in monitoring 
production. The ESP/10's almost 
boundless frequency response lays out 
the entire spectrum of sound for your 
scrutiny, bringing you every spark of 
timing, a deep, rich flood of bass, and a 

smooth, clear lake of treble, with every 
note balanced and defined. 

So if you're content to live with the 
impurities in second best stereo, the 

Koss Auditors aren't for you. Only the 
high -end connoisseur who has taken all 
the necessary steps toward putting 
together a system that is true to 
perfection will acknowledge and 
appreciate these precise products as 
breakthroughs in scientific musical 
development The personal signature 
of John C. Koss says that these 
headphones are for the audiophile. So if 
you're ready for the best, and you think 
your system can measure up to the 
Sound of Koss, hear the headphones 
that are designed to put it to the test at a 

specialist in audio products near you. 
Or write to Fred Forbes, Audiophile 
Products Division, for more information 
on the new Auditor Series by Koss. 

auditor series 
by Koss 

0 1977 KOSS Corp 

ZKO55® Corporation, Audiophile Products Division, 4129 N. Port Washington Ave., Milwaukee, Wisconsin 53212 
Koss International/London. Dublin, Paris, Frankfurt Amsterdam Koss Limited/Burlington, Ontario Koss K.K./Tokyo 
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Dear.tor 
Tin -Foil Addenda 
Dear Sir: 

The following are errors which oc- 
curred in the article "Edison Tin -foil 
Phonograph" which appeared in the 
December, 1977, issue of Audio. On 
Pg. 60, "10.6 in. [27 cm] should be "12.0 
in. [30.5 cm]." On Pg. 62, "December 6, 

'777" should be "December 7', '777". 
Finally, on Pg. 64, "Fig. 4" should be 
"Fig. 2"; "k is density, and 1 is" should 
be "p is density and o is"; and ''clamp- 
ing" should be "damping." 

Doing this project was a delightful 
and rewarding experience. I hope that 
the readership of Audio will enjoy 
reading about the machine that started 
it all. 

Peter Hillman 
Ithaca, N.Y. 

Damaged Discs 
Dear Sir: 

May I add my comments to the enor- 
30 mous amount of vitriol spilled recently 

in the pages of Audio and elsewhere 
over poor disc quality? All of the 
blame for bad records has so far been 
placed where most of it belongs-on 
the people who make the things in the 
first place (and claim that thay can, or 
will, do no better). However, no con- 
sumer can purchase a record directly 
from the manufacturer. We must de- 
pend ultimately on either a retail store 
or some form of demolition derby, 
such as the U.S. Mail. 

Without discussing the mails, I am 
convinced that some of the problems 
experienced with poor discs have been 
caused by poor handling subsequent 
to manufacture. In other words, we are 
buying damaged discs, not poorly 
made ones. 

Far too many record store clerks 
consider their merchandise only as 

something to be ordered, stacked, in- 
ventoried, and sold. I have seen bins 
stocked so full that the front records 
had to be bent in order to read the 
ones in back, and plenty of couldn't - 
care -less customers bending away, in- 
stead of removing a dozen or so and 
browsing through the rest in a more 
thoughtful manner. I have seen records 
stored book -shelf fashion with the end 
record flopped over and laying at a 

45° angle!! (or, rather, !/). Clerks have 
tried to fill out a charge slip using my 
records as a desk. 

Perhaps the worst thing I have seen 
occurred when an undisciplined brat, 
running unsupervised through a store, 
tripped and fell on a stack of records 
piled on the floor. He picked them up 
and ran ori. Only he and I know that 
soon thereafter that store offered for 
sale 4 or 5 TJB albums that had liter- 
ally been sat upon. 

Here is an area where even a single 
record buyer can act directly to im- 
prove disc quality with no increase in 
price. Don't be afraid to ask to see the 
manager and complain whenever you 
are in a record store and see some 
predatory practice going on. The 
owner of a small store is much more 
likely to listen to a single customer 
than a multi -million dollar manufac- 
turer. If he isn't, go elsewhere. 

I ask Audio to run an article on the 
proper way to store records for sale, 
what to look for in a well -run shop, and 
how to complain when in a shop that 
isn't. 

Bill Nabor 
Azusa, Cal. 

Renaissance Retort 

Dear Sir: 
In your September, 1977 issue I read 

a "Dear Editor" letter from Henry 
LeClair of San Diego. This "Audio- 
phile's Renaissance" seems, instead, to 
be a return to the Dark Ages, due 
possibly to what I perceive to be a 

resistance to change on the part of Mr. 
LeClair. Since he may be harboring 
some misinformation, I thought I 

would venture a reply: 
Dear Mr. LeClair: 

If you are unfamiliar with modern 
stereo equipment, I suspect you might 
confuse "gimmickry" with "gadgetry," 
even though this distinction is often 
vague. For instance, properly designed 
high and low filters are very handy 
gadgets. Yet, sometimes, they are has- 
tily added to amplifiers as sales "gim- 
micks" with little concern for an op- 
timum cutoff frequency or rate of at- 
tenuation. Because of the countless 
varied components, accessories, and 
"gadgets" available today, "gim- 
micks" can easily travel in their guise. 
Then it's up to the intelligent consumer 
to sort them out. 

Program sources have improved 
dramatically over the years, including 

FM stereo and discs. I own many re- 
cently issued classical pressings, my 
only complaint being the occasional 
noisy disc, courtesy of recycled vinyl. 
Virgin vinyl is used in the new direct - 
to -disc recordings, the state of the 
recording art, so far. It is curious that I, 

as well as some of my friends, own 
several Command Classics recorded 
from 35 mm tape to disc, and they are 
all overly modulated into unbearable 
distortion. I have yet to hear of any 
tonearm/cartridge combination that 
can track them. 

There has been a similar improve- 
ment in stereo equipment, especially 
in turntables, changers, arms, car- 
tridges, and styli, as well as loud- 
speakers and outboard devices such as 

noise reduction units. One decade ago, 
a $150.00 record changer with a 24 - 
pole synchronous motor and belt drive 
was unheard of. Indeed, it would have 
offered state-of-the-art performance at 
a bargain price. Today, they've 
become commonplace. Not only are 
components improving, but they are 
becoming increasingly diversified, 
thanks to keen competition. 

Lux (Audio Research, and others- 
Ed.) have made a strong case for using 
tubes instead of transistors in ampli- 
fiers, and their products are unques- 
tionably excellent. Even so, an ampli- 
fier may be designed to meet any set of 
specifications using either transistors 
or tubes, so the decision as to which to 
use is, in itself, not a determining fac- 
tor for the superiority or inferiority of 
the final product. Unfortunately, one 
can only lead a horse to water. 

There seems to be no necessary cor- 
relation between cost and quality. The 
correlation is more apparent between 
cost and value-the higher the former, 
the lower the latter. It is entirely possi- 
ble for a $5000.00 system to sound in- 
ferior to a $1000.00 system, especially 
if the purchaser is bent on buying 
status symbols, judging amplifiers by 
the weight of their heat sinks, and 
loudspeakers by the size of their 
cabinets. Those of us who choose to 
listen to our systems find that our 
fussiness, and consequently our needs, 
are a function not of what we listen to, 
but rather of how we listen to it. 

Robert C. Kral 
Berwyn, III. 
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Specification Miscalculation 
Dear Sir: 

It has come to our attention that the 
Parapalegic Equalizer, listed in your 
"Annual Equipment Directory" in the 
October 1977 issue of Audio carried 
the wrong specification size of a '77 
Chevy. This could be a potentially 
serious mistake as a number of people 
are likely to begin to modify their 
living room walls in hopes of someday 
receiving their back ordered equalizer 
(delivery has been slow due to over- 
whelming demand). The Parapalegic is 

actually of a more traditional 
dimension-a '57 Chevy. This was felt 
to be a shape more suitable to our kind 
of customer. 

We hope this notice will be of help 
to our potential customers, and so that 
those already hard at work, crowbar in 
hand, can begin to undo the damage. 

Gerald Sindell 
Rabid Audiophile Notions 

dbx Lives 
Dear Sir: 

As a classical music lover and con- 
cert goer, I would like to know why to- 
day's disc does not sound as if one 
were present in the hall? No dynamic 
range is the answer. But there are 
records that do have it-namely, dbx 
II encoded discs. Your reviewers and 
testers have not explained this to the 
public ... the purchase of a dbx II and 
a few records, when added to a good 
high fidelity system, can take the 
listener to the concert hall. 

You have pushed four -channel high 
power amplifiers, low distortion, bi 
amps, etc. I have tried every way to 
make my system better to the tune of 
about $4000.00. Nothing has satisfied 
but the few dbx II encoded recordings. 
I would gladly trade any five of my 
regular discs for one dbx II encoded 
disc. 

Since I am a funeral director, I have 
nothing to push in sound reproduction 
except to hope that I may soon be able 
to purchase more dbx recordings. 

Charles E. Hagen 
Plymouth, Pa. 

Radio Remembrances 
Dear Sir: 

I really enjoyed Mr. Stosich's article 
in the January, 1977, issue of Audio. 
He is a fellow enthusiast and collector 
of E.H. Scott radios. This is the first 
time that I have seen a thorough 
discussion on the technical aspects of 
these receivers. Of course, there are 
plenty of contemporary articles 
available, mostly in Radio News, but 
they seem to have a gee whiz at- 
titude, which leads one to think that, 
perhaps, their reviews were colored a 

bit. On the other hand, the receivers 
were very advanced for their day and 
so the attitude may be genuine. 

I am currently restoring the tuner 
and amplifier chassis of a Berkshire, 
RCA's entry into the high -quality radio 
field in 1948. Apparently this unit was 
originally a built-in, as no cabinet for it 
has survived. Currently, the unit I have 
is operating extremely well on FM, but 
the AM bands (0.50 to 23 MC) need at- 
tention. 

Did Audio ever do an Equipment 
Profile of this receiver around 1948? 

It is interesting to contrast, or com- 
pare, the features and operation of the 

RCA and its contemporary at E.H. 
Scott, the 800B. It is my understanding 
that one or more ex -Scott personnel 
worked on the Berkshire. It would be 
interesting to hear from any old timers 
who worked on ether the 'Berkshire' 
or the E.H. Scott as well. 

Also, the members of the Classic 
Radio Club would like to know of any 
owners of these radios in your reader- 
ship for our mutual benefit. 

Bob Fabris 
3626 Morrie Dr. 

San Jose, CA 95127 
(Editor's Note: The Equipment Profiles 
weren't started until 1952.) 

TANDBERG ALONE OFFERS 
REEL-TO-REEL PERFORMANCE 

FEATURES IN A CASSETTE DECK 
3 Separate Heads/3 Motors/Dual Capstans 

These & other features found exclusively on Tandberg's 
TCD-330 make it not only the finest cassette deck, but also the 
cassette deck with performance exceeded only by the best 
reel-to-reel machines. Three separate heads for no -compro- 
mise recording & monitoring. A 3 -motor, dual capstan closed 
loop transport, coupled with complete logic -controlled sole- 
noid operation. Adjustable azimuth & built-in 10kHz tone 
generator, allowing the user to select the perfect alignment for 
each cassette, as well as spot dropouts and inferior tape. 
Equalized peak -reading meters. Automatic take-up of tape 
loops when cassette is inserted. Servo -controlled high speed 
winding. Vertical or horizontal operation, plus optional remote 
control & rack mounting. 

Only the TCD-330 has what it takes to deliver cassette 
performance exceeded only by the finest reel-to-reel ma- 
chines. Ask your Tandberg dealer for a'Hands-on" demonstra- 
tion. Write or call us toll -free at 800-431-1506 for his name. 
Tandberg of America, Inc. Labriola Court Armonk, N.Y. 10504 

TANDBERG 
Enter No. 54 on Reader Service Card 
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Modification Manual For Vacuum 
Tube Electronics. 

Audio Dimensions, Inc., Suite K, 

8898 Clairmont Mesa Blvd., San Diego, 
CA 92123. Price $25.00. 

Are you an audiophile who builds, 
uses, or modifies tube equipment? If 
so, you may be interested in the 
Modification Manual For Vacuum 
Tube Electronics. The basic manual is 

a catalog of preamps, power amps, 
and their power supplies. A few other 
interesting schematics are presented 
here and there, including a dynamic 
expander and a nuvistor sub-preamp. 
As the title implies, most of the circuits 
are aimed at modifying commercially 
manufactured gear or kits. 

The position taken by the 
author/editor of the manual contends 
that vacuum tube audio circuits are 
absolutely superior to transistor cir- 
cuits for voltage and power amplifica- 
tion and electronic crossovers, while 
peripheral functions, such as equaliza- 
tion, companding, and noise suppres- 
sion, are usually done better with solid 
state devices. The emphasis has been 
placed on the sonic performance, 
although the introduction states that 
the circuits' measureable performance 
has been "validated by the finest test 
equipment available." 

Although the author expects many 
readers to be far more technically 
qualified than himself, he remarks that 
modern technology has neglected the 
vacuum tube, and that few engineers 
have been given more than a cursory 
look at tube theory. Unfortunately, 
readers will not find much in the 
manual to answer their theoretical 
questions, and those less familiar with 
the rigors of electronics may be 
mislead by technical errors or un- 
founded generalizations. For example, 
when the author is discussing the dif- 
ference between a tube and transistor 
power amplifier, he states: "This is 

usually attributable to the predom- 
inance of second harmonics, in the 
Eico's output, and to the fact that the 
output of a transistor is the logarithm 
of the input voltage, whereas the out- 
put of a tube is linear." (Fortunately, 
Nelson Pass wrote a letter, subsequent- 
ly published, which rectified this er- 
roroneous statement for those not 
technically minded.) 

Circuit modifications range in com- 
plexity from the simple addition of a 

bypass capacitor to the total replace- 
ment of all circuit components in- 
cluding external capacitors and 
transformers. Both power amp and 
preamp modifications are presented as 
a series of steps, each complete in 
themselves. It is left to the reader to 
decide how far he wants to go. Since 
the instructions are rarely stated in 
great detail, it must be assumed that 
the modifier has had sufficient tech- 
nical experience to interpret and im- 
plement the text. A handy scheme is 

shown for checking the tracking of 
dual pots using a battery and a meter. 
The instructions involve observing 
fluctuations on the meter. Since no 
guidelines are given for the type of 
meter to use, or the sensitivity of that 
meter, the reader must either already 
know or must find out what response is 

acceptable. The easiest modifications 
to perform are those for the popular 
Dynakits because they are the most 
detailed. A typical step for a Stereo -70 
mod goes: "The two red leads (perhaps 
faded to pink) from the transformer 
are connected to the unbanded ends of 
the first diodes...." 

Some judgment should be enlisted 
before digging into the more sophis- 
ticated projects, especially when not 
following the step-by-step instructions. 
Is the dual differential amplifier driver 
labeled the Perfect (?) Amplifier, going 
to blow away your Marantz 9 input 
and driver? Suppose that you build the 
nuvistor pre-preamp recommended by 
ADI but find it unusable in your system 
due to the microphonic problems with 
these tubes? What if you cannot stand 
10 times the noise of your transistor 
pre-preamp? The manual too often 
skirts such possible limitations; 
allowing the reader to choose alter- 
native circuits might be satisfactory 
for a particular use. 

Nevertheless, the manual will 
provide a wealth of ideas to those 
interested. One may see a great 
cascode preamp front end, and try it 
with much success in an output stage. 
Most of the modifications do make 
good sense too. One often suspects 
that a manufacturer would have liked 
to put in those larger filter capacitors 
or some metal film resistors in place of 

a less expensive type. Such practice is 

worth the few dollars and hours. 
In addition to the basic Manual 

(with supplements 1 & 2), there are now 
at least three more supplements. The 
latest supplement includes Dahlquist 
speaker mods, reports on an unusual 
cartridge, and other varied and in- 
teresting data. It is encouraging to see 
that each supplement seems to be 
better than the previous. 

So if you are interested in building 
or modifying for performance some 
tube apparatus, or you want to 
upgrade your system on a limited 
budget, you will want the Manual in 
your library. The cost is $25.00 for the 
book and all previous supplements, 
and future supplements on a bi- 
monthly basis. In addition, those that 
buy the manual can consult ADI 
without charge if they encounter any 
stumbling blocks and need assistance. 
If all this appeals to you, contact ADI. 

George Pontis 

The Album Cover Album: Edited by 
Hipgnosis and Roger Dean. Dragon's 
World, softbound, 160 pages, $10.95. 

There's so much to like about The 
Album Cover Album that it's difficult 
to know where to begin. 

This is one of the few books I've en- 
countered which attempts to portray 
album cover artwork as an art unto 
itself, distinct from the music. (I'm not 
counting Roger Dean's Views, a one- 
man show which made no pretense to 
the overview that Album has. How- 
ever, let me add that Dean's book is 

absolutely beautiful to behold and its 
success made the present volume 
possible.) 

Cunningly assembled and designed 
by English record design wizards 
Hipgnosis, who deal primarily with 
photographic effects in their work, and 
Roger Dean, who is best known for the 
remarkable series of paintings he did 
for Yes, The Album Cover Album is ob- 
viously a labor of great love and affec- 
tion. As a large -sized book-a foot 
square, nearly the same as your basic 
record album-and lavished with vivid 
color reproductions, The Album is a 

banquet for the eyes, with many fine, 
little, almost imperceptable touches. 
The covers on a given page have been 
coordinated to that page's mat color. 
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Nikko Audio Puts It All Together 
for Your Professional Component System 

Nikko builds more than outstand- 
ing professional components and 
separates. And for good reason. 

Firstly, we don't think stereo 
gear of any sort should be spread 
willy-nilly over the studio. 

Secondly, we've created these 
designer -crafted hand -rubbed 
walnut veneer equipment racks. 
And in keeping with our profes- 
sional attitude, two of the hard- 
wood cabinets are 19 -inch 
standard width. 

Thirdly, we've made it possi- 
ble for you to assemble three 
fantastic custom packages to 
fit the cabinet of your choice. 

End of commercial on 
cabinets. 

We now invite you to read 
about a few of Nikko Audios 
newest electronic products. 

As with every Nikko Audio 
product features abound in 
the NT -850 (far top), an AM! 
FM stereo tuner. 

A switchable (normal/nar- 
row) IF band and advanced 
circuitry are employed to in- 
sure low distortion, signal 
stability, maximum stereo 
separation and outstanding 
reception. 

Below the tuner is the NA - 
850 integrated stereo amp- 
lifier. It delivers 60 watts, 
continuous power output, 
minimum RMS per channel, 
driven into 8 ohms from 20 
to 20kHz, with no more than 0.05% THD. 

Take a hard look at the cabinet below with the 
Gamma I stereo FM broadcast monitoring tuner. A 
simply remarkable product. 

It has a switchable wide and narrow IF stage for 
low distortion, high sensitivity (1.8µV) and the ability 
to pull in distant stations witn clarity. 

Nikko Audio's ultra -slim stereo preamp, the Beta II, 

has both an input equalizer and amp circuit powered 
by independently regulated voltage supply to help 
eliminate interference distortion. There is no end to 
its professional features. 

Each dual power supply on the Alpha II power 

amplifier has dual filters to elimi- 
nate channel crosstalk and improve 
stereo separation. Exterior heat 
sinks keep the amp running cool, 
necessary when it delivers 110 
watts per channel, continuous 
power output, minimum RMS into 
8 ohms, from 20Hz to 20kHz, 
with no more than 0.03% THD. 

The heavyweight of the new 
Nikko Audio professional gear is 

the Alpha I basic stereo power 
amplifier, shown in the bottom 
cabinet. 

However, there is nothing 
really basic internally about the 
Alpha I. It uses a 3 -stage Dar- 
lington direct -coupled OCL, 
pure -complementary quad- 
ruple push-pull circuit, rarely 
found on anything less than 
exotic amp circuits. 

The Alpha I delivers 220 
watts per channel, continuous 
power output minimum RMS 
per channel into 8 ohms from 
20Hz to 20kHz, both channels 
driven. THD is 0.08% . 

The revolutionary Beta I pre - 
amp's circuitry consists entirely 
of high -voltage FET's. It's a 
mate to the Alpha I and is DC 
and non -coupling for better 
frequency response. 

The Gamma I stereo FM 
tuner also appears in the 
lower cabinet below the 
Beta I stereo preamplifier. 

Now, that's enough product 
and specs to satisfy the most discerning audiophile 
and professional. 

Ask your Nikko Audio dealer for a definitive tour 
of the new Nikko product line. 

ikko Audio 
For those who take their stereo seriously 
Nikko Electric Corp. of America 
16270 Raymer St., Van Nuys, Calif. 91406 
(213) 988-0105 © Nikko Audio 1977 
In Canada: Superior Electronics 

Enter No. 28 on Reader Service Card 

AmericanRadioHistory.Com



34 

Needle in the 
hi-fi haystack 
Even we were astounded at how 
difficult it is to find an adequate 
other -brand replacement stylus fora 
Shure cartridge. We recently 
purchased 241 random styli that were 
not manufactured by Shure, but were 
being sold as replacements for our 
cartridges. Only ONE of these 241 
styli could pass the same basic 
production line performance tests 
that ALL genuine Shure styli must 
pass. But don't simply accept what 
we say here. Send for the documented 
test results we've compiled for you in 
data booklet # AL548. Insist an a 
genuine Shure stylus so that your 
cartridge will retain its original 
performance capability-and at the 
same time protect your records. 

Shure Brothers Inc. 
222 Hartrey Ave., Evanston, IL 60204 
In Canada: A.C. 5immonds et Sons Limited 

The mats themselves are arranged with 
sequential coloring that creates a real 
flow and pulse to the book. There are 
passages that subtly build, covers set 
in gradually increasing size and inten- 
sity until a full -page illustration ex- 
plodes. Thus, the page designs vary 
consistently, giving the whole a life 
and verve few art books match. 

In designing different parts of the 
book, and indeed individual pages 
throughout, Dean and Hipgnosis used 
an amazing number of clever hooks. 
The brief, illustrated design history at 
the front of the book effectively con- 
trasts the garish pop music covers of 
the 50s with the cool designs of that 
era's jazz albums, which in turn 
opened valuable design frontiers that 
helped bring on the psychedelic explo- 
sion in designs of the late 60s. The 
bright tan mats of the earlier albums 
yield dramatically to softer tones in 
shades of grey for the 70s. There are 
page displays on ways to use an in- 
dividual portrait, how to use a group, 
different expressions of couples. Sur- 
prising similarities strike you in the use 
of train images and especially in the 
use of automobile imagery. A page 
shows views inside cars, and another 
shows variations on the false impres- 
sion of a wrapped package. One page 
deals with stylized logos, and another 
with variatiohs on Chicago. A de- 
lightful two -page spread shows albums 
with covers painted by the recording 
artist (Joni Mitchell, Bob Dylan, Cat 
Stevens, and others). 

Some pages just look nice together. 
A powerful four -page sequence has 
four portraits to a page; softly focused 
ladies opposite stylized and distorted 
men, followed by contorted, kinky 
females opposite male model -type por- 
traits. Coincidentally, both Carly 
Simon and David Bowie appear twice 
in the four pages. 

Record fans will appreciate the text 
pieces. The forward gives a concise il- 
lustrated history of record wrappings, 
while the afterward relates the path of 
a cover from the art director through 
execution to the completed and 
stuffed commercial product. Both 
pieces are clear and succinct, adding 
much to the book. 

The big point is that The Album 
Cover Album is all anyone could have 
hoped it would be. If you carp about 
certain selections, there are doubtless 
15 others that will surprise and even 
delight you. And it does make the 
perfect holiday gift this year. Try to get 
an extra copy for yourself if you can't 
con someone else into giving it to you, 
but make sure you get to see it, 
because all any other designer can 
hope to do now is to equal this in- 
dispensible volume. Michael Tearson 

John Hammond on Record: Auto- 
biography with Irving Townsend 
Ridge Press/Summit Books, 416 pages, 
Hardbound, $12.95. 

No thrill in the process of recording 
music exceeds that of the man who 
hears something nobody else has heard 
before, then brings it to other people 
to hear, and watches a star being born 
before his amazed eyes. That kind of a 

thrill has not happened to anyone as 
often as it has to the legendary John 
Hammond. His discoveries include 
Billie Holiday, Count Basie, Teddy Wil- 
son, Charlie Christian, Helen Humes, 
Aretha Franklin, George Benson, Bob 
Dylan, and Bruce Springsteen. Others 
he has championed include Pete 
Seeger, Leonard Cohen, Bessie Smith 
(who under his direction, late in her 
career, recorded Gimmie a Pigfoot), 
and Hammond's distinguished brother- 
in-law Benny Goodman. 

I was previously acquainted with the 
man through the records that he has 
been instrumental in recording and the 
reissues he has assembled (there is a 

full discography included in the book). 
The autobiography begins his story in 
youth as a descendant of the Com- 
modore Vanderbilt in a family of con- 
siderable wealth, and how, in spite of 
this, he forged an intense egalitarian 
spirit along with the mind of a re- 
former. Later, he served on the NAACP 
board for over 30 years, a side of his 
person previously completely hidden 
from me. Later, as a reporter, he 
covered the explosive and infamous 
Scottsboro trials for The Nation. 
Avoiding the easy way out, he enlisted 
during WW II, and the account of his 
private war with the Army is delightful. 

The core of the book, naturally, is 

the recollecting of the 30s and Ham- 
mond's era of discovery, in which you 
get rare personal glimpses into many 
great musicians. Hammond's narrative 
is comfortable, like hearing him ram- 
ble on, sitting in front of a fireplace. 
He relates his thrill of making a dis- 
covery and the remarkable enthusiasm 
it would create in him. His greatest 
love (outside of his family, I'm sure he 
would hastily insert) is to be moved by 
great music, great performances, and 
great performers. 

Hammond also mentions his fail- 
ures. One eloquent example discusses 
his inability to properly capture Aretha 
Franklin on record only to watch Jerry 
Wexler of Atlantic make it all click. 
The autobiography also reveals plenty 
about company politics, as well as the 
opportunities offered by large com- 
panies like Columbia, and smaller out- 
fits such as the early Mercury or Van- 
guard Records, labels which John 
worked for. 

Michael Tearson 
MantJarturers ut both tiidcliis cumpanents. 

microphones. sound sect em s and related circuitrc. 

Enter No. 45 on Reader Service Card 

AUDIO February 1978 

AmericanRadioHistory.Com



+20 

10 

Cf] 

o 
10 

20 

40 

w30 

in 

Y 6 
< 
á 5 

4 

fact: 
"off -the -shelf" 
Shure cartridges perform 
like Shure "critics' samples:' 
Whether you purchase your Shure cartridge in Evanston, Illinois or Evanston, 
Wyoming, in Osaka, Sydney, London, Lima or Casablanca ... you can be 
confident it will perform well within its stated specifications. Independent critics 
around the world buy Shure cartridges off dealers' shelves and subject them to 
rigorous tests. We have built our reputation on an unwavering uniformity and 
strict adherence to the high standards of our Master Quality Control Program. 

FREQUENCY RESPONSE 
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OUR "BEST" IS OUR TYPICAL 
Shure's painstaking Master Quality Control Program 
insures that every Shure cartridge and stylus will 
perform as well as our laboratory reference units. 
And each cartridge must meet or exceed its 
published specifications. All critical performance 
tests are imposed on 100% of all Shure V15 Type Ill 
cartridges and styli, including (a) frequency 
response for each channel, (b) output level, (c) 
channel balance, (d) crosstalk between channels, 
(e) trackability, and (f) anti -collapse assurance. Fact 
is, Shure quality control is state-of-the-art. 

FREQUENCY RESPONSE: 
Every Shure V15 Type Ill cartridge must display 
exceptionally flat frequency response over the 
audible spectrum. Each is individually tested to be 
within 3/4 dB from flat frequency response for each 
channel. This limit is actually more demanding than 
the envelope shown. Those that fail this stringent 
frequency response test are rejected. And only 
those cartridges that pass Shure's intensive Quality 
Control Tests make it to your local Hi-Fi Store. 

TRACKABILITY: 
Shure pioneered the trackability concept over a 
decade ago in response to the need for a single 
relevant measurement of total cartridge and stylus 
performance. Trackability has been accepted by 
audio authorities as the definitive measure of how 
well a cartridge and stylus perform on today's 
increasingly"hot" recordings. Every Shure V15Type Ill 
cartridge must pass extensive trackability tests. 

Send for High Fidelity Catalog AL210T. 

outperforms the best of the rest: 

V15 TYPE III 
Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204, In Canada: A. C. Simmonds & Sons Limited 

Manufacturers of high fidelity components, microphones, sound systems and related circuitry. 
Enter No. 44 on Reader Service Card 
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Build a 
pre- 
preamp 

W. Marshall Leach* 

Moving -coil phono cartridges have 
probably been regarded with mystique 
by most audiophiles who have never 
used them. Not only are they expensive 
when compared to a standard mag- 
netic cartridge, but they require either 
an impedance -matching transformer 
or a pre-preamp which must be in- 
serted into the reproducing chain be- 
tween the cartridge and the RIAA pre- 
amplifier. Either of these necessary 
items can cost as much or more than 
the cartridge itself. Therefore, most 
audiophiles have probably never 
owned a moving -coil cartridge, and 
many have never even heard one. 

The operation of moving -coil car- 
tridges is based on the same laws of 
physics on which magnetic cartridges 
operate, that is, a mechanical force 
which is proportional to the groove 
modulation on a phonograph record is 

used to change the magnetic flux 
linkage in a coil of wire. The corre- 
sponding voltage induced in the coil is 

equal to the number of turns in the coil 
multiplied by the time rate of change 
(or time derivative) of the magnetic 
flux linkage through the coil. This 
voltage is then applied to the phono in- 
put of a preamplifier which performs 
three basic functions. The preamplifier 
must have adequate gain to boost the 
input voltage to a level that is suffi- 
cient to drive a power amplifier. It 
must correct for the time derivative 
response of. the magnetic cartridge. 
Lastly, it must equalize for the RIAA 
recording characteristic used by the 
record industry today. With a moving - 
coil cartridge, a preamplifier can 
generally perform only the latter two 
functions. 

The principal difference between a 

moving -coil cartridge and a conven- 
tional magnetic cartridge is the me- 
chanical mechanism which is used to 
vary the flux linkage in the coil. In a 

`Georgia Institute of Technology 
Atlanta, GA 30332 

conventional cartridge, the coil is sta- 
tionary and some element of the 
magnetic circuit is attached to the 
phono stylus. The motion of this ele- 
ment changes the flux linkage through 
the coil and generates the phono 
signal. Thus, we have moving magnet, 
variable reluctance, etc., cartridges. In 
contrast, as the name suggests, a 

moving -coil cartridge has the coil at- 
tached to the phono stylus. The motion 
of the coil itself changes the flux 
linkage and generates the phono 
signal. However, there is one major ex- 
ception. The output signal from a mov- 
ing coil cartridge is 20 to 30 dB less 
than the signal from a conventional 
magnetic cartridge. 

The output impedance characteris- 
tic of moving -coil cartridges differs 
radically from that of conventional 
cartridges. In conventional cartridges, 
it is typically 2,000 to 3,000 ohms 
resistance in series with 500 to 1000 
millihenries inductance. This very 
large inductance causes the output im- 
pedance at high frequencies to be- 
come very large. The input impedance 
to preamplifiers which have inade- 
quate high -frequency loop gain can 
become capacitive at these frequen- 
cies. In combination with the cartridge 
output impedance, this can cause 
some weird frequency response aberra- 
tions. The cartridge inductance and 
preamplifier capacitance will gener- 
ally cause a severe loss of high fre- 
quencies. Depending on the damping 
in the circuit, a resonant peak can exist 
in the high frequencies just below the 
rolloff frequency. This is one of the 
reasons that different cartridges can 
sound so different with a given 
preamplifier. The sound differences 
are caused by the interaction of the 
different cartridge output impedances 
with the preamplifier input im- 
pedance. 

In order to eliminate all cartridge - 
preamplifier impedance interactions, 
two approaches can be taken. The first 
is to use a phono preamplifier which 
exhibits a very low input capacitance. 
The author has described such a unit 
which has no more than 20 picofarads 
input capacitance [1]. (R3 in this 
reference should have been 39 ohms 
and not 390 ohms.) Even with this low 
input capacitance, the phono cable 
capacitance in combination with the 
preamp capacitance can cause in- 
teractions with some cartridges. Thus, 
the second approach is to reduce the 
output impedance of the cartridge un- 
til it is low enough to drive a capaci- 
tive load with no impedance interac- 
tions. A moving -coil cartridge has this 
characteristic. (The particular car- 
tridge used by the author will drive a 2 

microfarad load with no measured loss 
below 12 kHz.) Unfortunately, the out- 
put signal is too low to drive a normal 
phono preamplifier stage directly. 

There are two approaches to inter- 
facing a moving -coil cartridge to a 

preamplifier. The first is to use a step- 
up transformer which steps up the 
voltage to a level sufficient to drive 
the preamplifier. Unfortunately, this is 

not always a good solution for two 
reasons. First, the transformer is very 
susceptible to hum pickup, a problem 
which has caused many to abandon 
moving -coil cartridges. Second, the 
output impedance characteristic of 
the transformer can be as bad or worse 
than that of a conventional cartridge. 

Enter the pre-preamp. This is an ac- 
tive circuit which boosts the moving - 
coil cartridge output signal by 20 to 30 
dB, while exhibiting a purely resistive 
output impedance in the range of the 
output resistances of conventional car- 
tridges. Thus, the impedance interac- 
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SPECIFICATIONS 
Gain: 26 dB (x 20) ±1 dB with a 9 -volt 
power source. 
Input Impedance: 100 ohms. 
Output Impedance: 2000 ohms. 
Lower -3 -dB Frequency: Less than 1 Hz. 
Upper -3 -dB Frequency: 150 kHz. 
A -Weighted S/N Ratio: 85 dB refer- 
enced to a 1000 Hz, 1 mV input signal. 
Measured with an RIAA equalized 
preamplifier following the pre-preamp, 
and the pre-preamp input jacks 

shorted. The figure is corrected for 
noise contributed by the preamplifier. 
THD: Measured at 1000 Hz with a 

source impedance of 10 ohms: At 10 
mV the second harmonic and third har- 
monic are both -73 dB. At 30 mV the 
second harmonic is -73 dB and the 
third harmonic is -70 dB. At 100 mV 
output the second harmonic is -73 dB 
and the third harmonic is -50 dB. 
Note: The limit of the spectrum 
analyzer is -73 dB. 

tions are eliminated, and the hum pro- 
blem can be virtually eliminated. Is 

there anything audible to be gained? 
The answer to this question depends a 

lot on the preferences of the listener 
and his system. However, a moving - 
coil cartridge and pre-preamp can 
reveal details in recordings that can be 
a surprise to hear. This is particularly 
true with recordings of voices and 
acoustic instruments. The bow of a 

violin, the plucked strings of a guitar, 
the sheen of brushes on cymbals all ex- 
hibit the detail, depth, and definition 
of a live performance. The reproduc- 
tion can also become so clean that 
previously unheard distortion on a 

record will become audible. Even the 
tiniest dust ball on the stylus becomes 
annoying long before it would have on 
the stylus of a conventional cartridge. 

This article describes the construc- 
tion of a push-pull pre-preamp which is 

both inexpensive and simple to build. 
It has a gain of about 26 dB and a 

resistive output impedance of 2000 
ohms. Since it uses no negative feed- 
back, it cannot oscillate or exhibit 
slewing and TIM distortions. To 
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CI 
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eliminate hum, it is battery operated. 
In addition, it is d.c. coupled to the 
cartridge for reproduction of the 
lowest recorded frequencies. An 
unusual feature of the circuit is its 
isolation of all d.c. bias current and 
voltage from the cartridge, even 
though the cartridge is d.c. coupled to 
the circuit. 

Circuit Description 
The first stage in the design of any 

circuit is that of deciding on a circuit 
configuration or topology which will, 
we hope, meet the design objectives. 
In the present case, the circuit must be 
designed to interface a moving -coil 
transducer which has a very low out- 
put impedance of 3 to 30 ohms to the 
high input impedance of a phono pre- 
amplifier. At the same time, the circuit 
must have a gain in the range of 20 to 
30 dB. Some moving -coil cartridges 
have an output impedance higher than 
30 ohms with a corresponding increase 
in output signal level. Thus, it is 

desirable that the circuit gain decrease 
with cartridge output impedance so 
that the phono preamplifier will not be 
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overloaded by the higher level moving - 
coil cartridges. 

One transistor configuratioh which 
meets these requirements is the 
grounded -base amplifier. This circuit 
has a very low input impedance, op- 
erates with a current gain of unity and, 
thus, has an extremely wide band- 
width; its voltage gain can be easily set 
by varying its load impedance, and its 
input impedance characteristics can 
be adjusted so that its gain decreases 
for cartridges whose output im- 
pedance is greater than 30 ohms. 
However, there is one problem ... the 
very low input impedance of a 

grounded -base amplifier requires very 
large input coupling capacitors for ac- 
ceptable low -frequency response. 

The requirement for an input coup- 
ling capacitor can be eliminated if 
there is no d.c. offset voltage at the cir- 
cuit input. One way of achieving this is 

shown in the circuit of Fig. 1. This 
shows two complementary grounded - 
base amplifiers which are connected in 
parallel between the signal input and 
output. The circuit is powered by a 

single 9 -volt battery which floats with 

Fig. 1-Complete circuit diagram for 
one channel of the head amplifier. 
Note the ungrounded input and output 
jacks. The leads of capacitor Cl should 
be as short as possible. 
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Fig. 2-Circuit board foil pattern 
for a two -channel head amplifier. 
This view is from the copper side 
of the board. 

respect to ground. Thus, it is impos- 
sible fora d.c. current to flow through 
a cartridge connected to the signal in- 
put. 

The operation of the circuit in Fig. 1 

is very simple. Once switch S1 is 

closed, a current flows from battery B1 

through resistors R3 and R4. This cur- 
rent slowly charges capacitors C2 and 
C5 until the base voltages of trans- 
istors Q1 and Q2 reach their cut -in 

38 voltage. At this time, Q1 and Q2 begin 
to conduct and the circuit will amplify. 
Quiescently, Q1 and Q2 conduct ap- 
proximately 125 microamperes. This 
low current insures long life for the 
battery B1. To understand how the cir- 
cuit amplifies, consider a positive - 
going input signal. Since Q1 is an n -p -n 

transistor, its current decreases. The 
current in Q2 increases since it is a p - 

Fig 3-Component layout for the 
foil pattern of Fig. 2. Note that 
this view is from the opposite 
side of Fig. 2. 

n -p transistor. This action unbalances 
the circuit and causes a signal current 
to flow through coupling capacitors C6 
and C7, and to ground through resistor 
R5. This in turn generates an output 
voltage. A negative -going input signal 
causes an output voltage in a similar 
way. 

Since an input signal always causes 
an increase in the conduction in one 
transistor and a decrease in the other, 
the circuit operation is true push-pull. 
This makes the distortion very low and 
eliminates the need for negative feed- 
back for good linearity. SMPTE IM 
distortion measurements on the pre- 
preamp in combination with a Crown 
IC -150 preamp show an IM distortion 
of 0.015 per cent and 0.017 per cent in 

the two channels at 1 V rms output 
from the tape output jack on the 

preamp. These figures increase to 
0.024 per cent in each channel at a 4 V 
rms output level. A 4 V rms IM test 
waveform has a peak -to -peak value of 
13.72 volts. This is far greater than any 
cartridge would produce. The Crown 
gain in each case was 40 dB at 1000 
Hz. 

Since the pre-preamp circuit is used 
to amplify very low signals on the 
order of one millivolt and less, r.f. in- 
teference suppression is an important 
consideration. Capacitors C1, C3, C4, 
and C8 in Fig. 1 serve this purpose. 
These capacitors are small enough so 
that they are open circuits for all audio 
frequency signals. However, they are 
low impedance elements to r.f. signals, 
which prevents radio, TV, ham, and CB 
transmissions from interfering with the 
circuit. Should r.f. interference be a 
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The Lux man 5T50 

The Laboratory Reference Series tuner. 

Avery remarkable component-by itself 
or as part of a complete LRS system. 

Although the LUX Laboratory Reference Series was 
conceived-and introduced-as a completely new concept 
in systems, we believe you'll find the LRS tuner alone merits 
special consideration. 

At a glance, the 5T50 is strikingly clean and elegant. 
The tuning display itself is digital, supplemented by what 
might be considered an advanced touch of nostalgia for the 
dial of old. One linear dial is calibrated in 1 MHz increments, 
and another provides for 200 kHz indication. However, 
instead of a pointer, LED's traverse the dials, giving linear 
readout of tuned stations. 
Electronic tuning and memory. 

Tuning is accomplished electronically, by a touch on 
either of two buttons. Station selection can be switched to 
either manual or automatic scanning mode, and tuning 
speed can be adjusted from slow to rapid. A further tuning 
option is provided through the tuner's C-MOS IC memory 
system, which stores seven stations in digital code. A touch 
of the appropriate button provides instant reception, with the 
station exactly center -tuned. 
Tuning accuracy within 0.003 per cent. 

Tuning Is always exact, no matter how you select the FM 
station. Using a quartz crystal frequency synthesizer instead 
of a tuning capacitor and coil assembly, the 5150 gives 
a degree of accuracy (within 0.003 per cent) and stability 
that cannot be found in conventional tuners. The station is 
received center -tuned and it remains that way-just as 
accurate and as stable as the FM transmitter frequency 
itself-which, for reasons of precision, is also referenced 
to a crystal. 

But the utmost in design and performance doesn't stop 
here. From front end to output terminals, the 5T50 utilizes the 
best circuitry. For example, dual -gate MOSFET's in the RF 
amp and mixer. And a buffer circuit-which helps achieve 
outstanding image, IF and spurious response rejection- 
follows the crystal oscillator. In the IF section, a ceramic filter 
plus two pairs of 4 -pole block filters provide for excellent 

'Dolbv is a trademark of Dolbv Laboratories. lec 

selectivity without sacrificing low distortion characteristics. 
A double -tuned quadrature detector also keeps distortion 
low, at the same time protecting against signal overload. 
And to assure excellent stereo separation (45 dB at 1 kHz 
and at least 40 dB at high and low frequencies), the 
multiplex section employs a Phase -Locked -Loop circuit. 
Special tuning refinements. 

To help you take advantage of this advanced internal 
design-which includes a Dolby* decoding circuit for 
Dolbyized FM broadcasts-we've included a number of 
advanced external features. So tuner operation is just as 
precise as performance. For example, a multipath check 
button lets you detect multipath distortion audibly-no need 
for an oscilloscope. There's also an antenna attenuator for 
adjustment if signals are too strong in your reception area. 
For quick level adjustment when recording Dolbyized 
broadcasts, a 400 -Hz test tone button is provided. The tuner 
output level is adjustable, along with interstation muting 
threshold. A digital display provides easy -to -read signal 
strength indication. And if incoming signals are weak, there's 
a high blend noise filter to assure low -noise stereo FM. 
Other LRS components. 

Of course, only you know if you're considering a new 
tuner at this time, or an entirely new system. If the latter, 
we'll simply advise you that the LRS system has carried 
the separates concept to "an extreme." That is, the 
preamplifiers have no tone controls-these are provided 
by the LRS graphic equalizer or separate tone control unit. 
The power amplifiers are available with or without meters- 
supplemented by a separate LED peak indicator. And if low 
distortion is important to you, the total harmonic and IM 

distortion of the LRS power amplifiers at rated power is 
no more than 0.008 per cent. That's double -0 eight. 

However, if a superb tuner is really all that interests you 
at this time, that's fine. Chances are you'll see and hear it 

as part of the complete LRS system-where it will look and 
sound the most impressive. Suggested price: $1,495. 

LUX Audio of America, Ltd. 
160 Dupont Street, Plainview, Now York 11803 In Canada White Electronics Development Corp., Ontario 
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problem, ferrite beads can be installed 
around the center conductor of each 
input and output cable. These are 
sometimes hard to find, and a simpler 
solution may be to install a 0.1 mF 
capacitor across the phono input jack 
for each channel. Since the output im- 
pedance of a moving coil is so low, this 
will in no way interfere with the circuit. 

Construction Details 
The circuit construction is very sim- 

ple and requires no special instruc- 
tions. The pre-preamp cannot oscillate 
since no negative feedback is used, 
therefore, component layout is not 
critical. Figure 2 shows the recom- 
mended stereo circuit -board foil pat- 
terns. The corresponding component 
locations are shown in Fig. 3. The view 
in Fig. 2 is from the copper side of the 
board while that in Fig. 3 is from the 
component side. 

For proper hum and r.f. interference 
rejection, the circuit board and 
associated components should be 
mounted in a shielded enclosure as is 

shown for the author's unit. The input 
and output phono jacks must have 
their grounds isolated from chassis 
ground if proper r.f. and hum rejection 

40 are to be realized. Phono jacks with 
floating grounds are available on the 
market. However, the unisolated ones 
can be easily isolated from ground by 
installing them into an appropriate 
size grommet between the phono jack 
and chassis ground. This was the case 
with the pictured author's unit. In this 
case, the lip on one side of the grom- 
met was cut off to form an extruded 
washer, after which it was inserted into 
a proper size hole in the chassis. A flat 
metal washer was installed on the 
phono jack, and the jack was inserted 
into the grommet. A flat insulating 
washer and the signal ground soldering 
lug were then installed on the phono 
jack inside the chassis, and the moun- 
ting nut was used to secure the 
assembly. 

Although it is not absolutely nec- 
essary, transistors Q1 and Q2 should 
have current gains that are matched 
within 10 per cent. This insures that the 
circuit will be balanced quiescently 
with respect to ground potential. 

To insure good continuity between 
circuit board ground and chassis 
ground, the circuit boards should be 
mounted on metal standoffs with in- 
side star lockwashers installed on each 
end. The mounting screws should be 
tightened securely so that the lock - 
washers will be firmly engaged. This 
will insure good continuity from cir- 
cuit board ground through each stand- 

EBC 

Fig. 4-Pin configuration for tran- 
sistors Q1 and Q2. This view is from the 
end of the transistor to which the leads 
attach. 

off to chassis ground. Capacitor Cl for 
each channel should be installed at the 
phono input jack. The leads to this 
capacitor should be as short as pos- 
sible to prevent r.f. interference. 

Final Circuit Checkout 
Before using the pre-preamp the cir- 

cuit should be inspected thoroughly to 
make sure that each component is cor- 
rectly installed. In particular, Q1 and 
Q2 should be checked for proper lead 
connections. The polarized electro- 
lytic capacitors C2, C5, C6, and C7 
should be checked for proper polarity. 
If all visual checks are satisfactory, 
turn the unit on by closing switch Si. 
Wait two minutes, then measure the 
battery voltage. This should be be- 
tween 9 and 9.5 volts. Next, measure 
the voltage at the collectors of Q1 and 
Q2. This should be within 0.5 volts of 
±4.5 volts, respectively. Voltages out- 
side these ranges indicate a wiring er- 
ror, a faulty component, or a bad 
match in the current gains of Q1 and 
Q2. 

If the preceding tests are satisfac- 
tory, the unit can be turned off and in- 
stalled between the cartridge and 
preamp. To minimize hum pickup 
problems, the connecting cable 
lengths should not be too long. A stan- 
dard two to three foot phono cable 
should give no problems. Initially, the 
turntable ground lead should be con- 
nected to the main preamp grounding 
screw. Turn on the system and the pre- 
preamp. After 60 seconds, the unit will 
be fully operational and a record can 
be played. If hum pickup is a problem, 
the unit should be moved away from 
any nearby transformers or a.c. motors 

to eliminate it. Connecting the turn- 
table ground to the pre-preamp chassis 
ground may help, but in the author's 
experience, the turntable should be 
grounded to the main preamplifier. 

There are no turn -on or turn-off 
thumps in the circuit, so no special 
precautions need to be observed in its 
use. When not in use, the power switch 
should be turned off to maximize bat- 
tery life. A weak battery will cause a 

drop in gain. Therefore, batteries with 
an operating voltage less than 9 volts 
should not be used. Happy listening! Q 

Reference 
1. W.M. Leach, "Construct a Wide 
Bandwidth Preamplifier, " Audio, Vol. 
61, No. 2, Feb. 1977, pp. 38-48. 

Parts List 
Parts listed are for one channel only. 

Metal film resistors are preferred. 
However, carbon film resistors are 
much easier to obtain and will give 
comparable performance. Q1 and Q2 
should have current gains that are 
matched within 10 percent. Do not 
substitute parts. 

Q1 -2N4401 Transistor. 
Q2 -2N4403 Transistor. 
R1-100 Kilohm 5% Resistor. 
R2-510 Kilohm 5 % Resistor. 
R3, R4-1 Megohm 5% Resistor. 
R5-2 Kilohm 5% Resistor. 
C1-0.1 Microfarad Ceramic Capacitor. 
C2, C5, C6, C7-100 Microfarad, 16 volt 
Electrolytic Capacitors (Radial Leads). 
C3, C4, C8-220 Picofarad Ceramic 
Capacitors. 

Miscellaneous - DPST switch (serves 
two channels), 9 volt battery (alkaline 
cell preferable), battery mounting 
clips, battery terminal clips, phono 
jacks with floating grounds, 1 inch 
metal circuit board standoffs, No. 4-40 
by 1/4 inch and 1/2 inch screws, No. 4-40 
nuts, No. 4 inside star lockwashers, 
shielded cable, and No. 22 stranded 
hookup wire. 

A complete kit of parts for the pre- 
preamp with anodized and silk 
screened box, metal film resistors, and 
matched transistors, excluding bat- 
teries and wooden side panels is 

available for $70.00 plus $2 shipping 
from Components, P. O. Box 33193, 
Decatur, Ga. 30033. Solder plated and 
drilled circuit boards are available for 
$5 each. A matched n-p-n/p-n-p tran- 
sistor pair is available for $2. Shipping 
charge for circuit board and transistor 
orders is $1. 
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WHY MOST CRITICS USE 
MAXELL TAPE TO EVALUATE 

TAPE RECORDERS. 
Any critic who wants to 

do a completely fair and 
impartial test of a tape re- 
corder is very fussy abou- 
the tape he uses. 

Because a flawed tape 
can lead to some very mis- 
leading results. 

A taoe that can't cover 
the full audio spectrum 
can keep a recorder from 
ever reaching its full 
potential. 

A taoe that's noisy 
makes it hard to measure 
how gLiet the recorder is. 

A taoe that doesn't 
have a wide enough b as 
latitude can make you 
question the bias settings. 

And a tape that doesn't 
sound consistently the 
same, from end to end, 
from tape to tape, can 
make you question the 
stability of the electronics. 

If a cassette or 8 -track 
jams, it can suggest some 
nasty, but erroneous com- 
ments about the drive 
mechanism. 

And if a cassette or 
8 -track introduces wow 
and flutter, it's apt to pro- 
duce some test results that 
anyone can argue with. 

Fortunately, we test 
Maxell cassette,8-track and 
reel-to-reel tape to make 
sure it doesn't have the 

maxe113135-90 
Sard Reaxtreebr 
K.,E.... 

maa ell®.8T 90 
s-»ae.riru.,iyro 

beerawe... 

rwaxeln..C90 

®111IÌ ÌÌÌlII11 ÌÌÌÌI 

111111111111 

problems that plague otier 
tapes. 

So it's not surprising that 
most critics end up with our 
tape i i their tcpe recorders. 

It's one way to guaran- 
tee the equipment will çet 
a fair hearing. 

MAXELL.THE TAPE THAI'S TOO GOOD FOR MOST EQUIPMENT. 
Maxell Corporation of America, 130 West Commercial Ave.. Moonuch ie, N J 07074 
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A VISIT TO TI1E JAPAN Audio FAIR 

The Japanese "Audio '77" Show was 
held in the Harumi exhibition complex 
situated on the edge of Tokyo Bay 
where two hangar -type halls were oc- 
cupied by more than 80 exhibitors, in- 
cluding several from the U.S. and 
Europe. The seven-day show attracted 
more than 200,000 enthusiasts who 
crowded into the demonstration rooms 
and booths to examine and tinker with 
the equipment on display. Unlike 
shows in the U.S. where "do not touch" 
signs discourage knob twiddlers, 
visitors to "Audio '77" were actually 
asked to use the equipment and par- 
ticipate in the various recording ses- 

sions. Companies such as Sansui, Op - 
tonica, Akai, and Yamaha had well- 
equipped studios in which the au- 
dience was invited to tape programs 
given by performers, and then keep the 
tape they had made. Some of these ses- 

sions were quite involved, and the per- 
formance might be preceeded by talks 
on mike placement, mixing, reverb, 
and so on. Headphones were used for 
monitoring and playback, while the re- 

corders were mostly cassette models. 
Many new cassette decks were 

shown and, I'm sure, many of them will 
be released in the U.S. for the Winter 
CES in Chicago. However, there were 
two or three models which were par- 
ticularly interesting. One was the 
Pioneer CT -700 which features variable 
bias, in addition to three meters ... the 
third one indicating either the bias 
voltage or L & R dynamic levels. Sony 
introduced the Model TC-K8B which 
uses a very effective liquid crystal 
display for VU calibration in the form 
of horizontal green bars moving along 
a calibrated scale. A touch of the 
switch would freeze a small segment 
at the tip to give a maximum reading, 
much like a thermometer. The re- 
sponse is very fast and visibility ex- 
cellent, so I'm certain that other com- 
panies will soon take up the idea. Sony 
also showed two new Elcaset decks, 
the EL -4 and the EL -D8 ... the former is 

a less expensive version of the EL -7, 

while the latter is a portable model ex- 
pected to sell in the U.S. for around 
$600.00. Hitachi also had a new 
Elcaset deck that is marketed in Japan 
by Hitachi's high -end company, called 
Lo -D. JVC was demonstrating a new 
model using a series of LEDs in place 
of the VU meters, and each LED 

George W. Tillett 

responds to a particular frequency 
band. 

In the high price bracket, the major- 
ity of new models featured variable 
bias, monitoring, logic controls with 
displays, and most had provisions for 
timers and FM Dolby. Front -loading 
cassette decks outnumber other de- 
signs by about three to one, and the 
present trend is towards black styling, 
although some manufacturers are of- 
fering a choice of either black or silver. 

There were a great number of new 
turntables at the show, especially 
direct drive models in all price ranges. 
I had a number of discussions with 
engineers and marketing managers at 
the various manufacturing plants, and 
the general opinion was that the belt - 
drive design gives better performance 
in the least expensive models than the 
direct -drive units. Naturally, there was 
some dissent on this point, but all 
seemed to agree that the quartz- con- 
trolled, direct -drive models 
represented the state -of the -art per- 
formance at the present time. As far as 

the S-shaped tonearm controversy is 

concerned, there is unanimous agree- 
ment that other parameters such as 

cartridge compliance, choice of bear- 
ings, mass, and so on are far more im- 
portant. 

Two new TEAC models, the A-3300 
and the A-2300, were shown; each has 
an automatic reverse facility and they 
have an SR suffix. A new model, the F- 

1, is a half-track machine with 3% and 
71/2 ips speeds. Divided into two units 
with the electronics section un- 
derneath, it has a built-in test tone 
generator, variable bias and equalizer 
controls, plus separate equalizing for 
playback. The digital counter is in the 
form of a display calibrated in minutes 
and seconds, while the tape transport 
system is controlled by logic circuitry 
via feather -touch buttons. A dbx 
adaptor is an optional accessory on 
both units. 

Akai also introduced a dual -unit 
recorder, but this one has only one 
speed, 33/4 ips. Nevertheless, the 
frequency response is claimed to be 
within ± 1 dB from 50 Hz to 20 kHz. 

Loudspeakers 
For me, the most interesting item at 

all audio shows, no matter where held, 
is loudspeakers. And so it was in 

Tokyo, there were a number of exotic 
models to be seen and heard. In 
general, there seemed to be two trends 

. . one towards the "linear phase" 
designs and the other towards the large 
horn -loaded systems. Sanyo was dem- 
onstrating several examples of linear 
phase speakers and the leaflets carried 
the usual explanations of "time 
delays" and "coherent sound." One 
model, a three-way system, has a 21/2 

in. midrange dome, a '/, in. tweeter, 
and a 10 -in. woofer mounted so it 
projected out about two inches. All the 
diaphragms are made from metal with 
the woofer cone fabricated from 
porous metal. 

A similar semi -staircase con- 
figuration is used in the three new 
Sony systems, the largest having a 15 - 
in. bass driver which crosses over to a 

4 -in. cone at 550 Hz, and a 11/2 -in. 
dome tweeter at 4.5 kHz. This has a 

titanium diaphragm and works as a 

pressure unit with equalizer fins. I 

observed that care had been taken in 
the enclosure design in respect to dis- 
similar resonances for the side and 
back. 

The Technics range of linear phase 
systems is well known here, but they 
were also showing a large floor - 
standing system using horn -loaded 
midrange and treble speakers. The 
system uses a 15 -in. woofer and the 
two horns stand on top with the 
midrange projecting slightly from the 
front of the cabinet, which is curved to 
match the mouth of the horn. 
Classified as Japanese model number 
SB -1000, the speakers sell for over 
$2000.00 each, which is an astro- 
nomical amount of yen! The Onkyo 
Sceptre 500 is another large floor - 
standing system in the same rarified 
price range, but the tweeter is 

mounted along with the midrange horn 
outside on the top of the unit. The 
tweeter is fitted with a multi -plate 
diffuser, and a small super tweeter 
extends the range at the high end. 

Another system using the external 
horn is the largest model in Pioneer's 
Excellence range. In this model, the 15 - 
in. bass driver is horn loaded from the 
front, and the treble unit has a diffuser 
similar to the one used in the Technics 
model. Both NEC and Coral were also 
showing large systems using the horn 
loading bass drivers. 
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MODEL 432C4 
D/III 

J 
D/ 

2 / - 
E/III E/II E/I E 

FREQUENCY 
RESPONSE 

10Hz-50kHz 
±3dB 

15Hz-45kHz 
±3cB 

20Hz-20kHz 
±2dB 

20Hz-20kHz 
±1hdB 

20Hz-20kHz 
±2dB 

20Hz-20kHz 
±2dB 

20H2-20kHz 
+3dB 

20Hz-20kHz 
±3dB 

20Hz-20k1-z 
±3dB 

TRACKING 
FORCE FANGE 'a-1' gm 1-1`ágm '4-1%gm 3/-1%gm 3/4-11/2gm 1/4-11/2 gm 1-2gm 11/4-24 gm 11/2-3 gm 

SEPARATION 
151-1zto1<Hz 
1kHz to20kHz 
20kHzto50kHz 
20Hzto500Hz 
500Hzto15kHz 
15kHzto20kHz 

28 dB 
23 dB 
15 dB 

24d3 
20d3 
15dá 

20 dB 
30 dB 
25 dB 

18dB 
27dB 
22 dB 

20 dB 
28 dB 
20 dB 

20 dB 
25 dB 
18 dB 

18 dB 
23 dB 
15dB 

1818 
2338 
1538 

16 dB 
21 dB 
13 dB 

I.M. DISTORTION 
3.54 cm/sec 

.2% 
2kHz-20kHz 

.2% 
Hz-20kHz 

.08% 
kHz-20kHz 

.08% 
2kHz-20kHz 

.1% 
2kHz-20kHz 

.15% 
2kHz-20kHz 

2% 
2kHa-20kHz 

.2% 
2kHz-20kHz 

.2% 
2kHz-20kH7 

STYLUS 2 mil 
bi -radial 

2 rrrl 
bi --acial 

2 x .7 mil 
elliptical 

.2 x .7 mil 
elliptical 

2 x .7 mil 
elliptical 

.2 x .7 mil 
elliptical 

.2 c .7 mil 
ell ptical 

.3 x 7 mil 
elliptical 

.7 mil 
spherical 

EFFECTIVE 
TIP MASS 4 milligram 4 m Iigram 2 milligram .2 milligram .6 milligram .6 milligram .6 milligram .9 mil igram 1 milligram 

COMPLIANCE 30x10_" 
cm/dyne 

30x196 
cm.'3>ne 

30x10-6 
cm/dyne 

30x106 
cm/dyne 

20x10-6 
cm/dyne 

18x10-6 
cm/dyne 

179(10'6 
cm,dyne 

16x10'6 
cm/dyne 

14x10 
cm/dyne 

TRACKING 
ABILITY 

32 cm/sec 
@1kHz 
@1 gm 

30 cmrsec 
@ -k-iz 
@-h2m 

38 cm/sec 
@1kHz 
@.9 gm 

38 cm/sec 
@1kHz 
@1gm 

32 cm/sec 
@1kHz 
@1 gm 

28 cm/sec 
@1kHz 
@11/4gm 

28 cm/sec 
@1kHz 
@11/2gm 

28 cm/sec 
@1/kHz 

@1'- gm 

32 cm/se: 
@ 1kHz 
@2gm 

CHANNEL 
BALANCE 

within 1 dB 
@1kHz 

with in -1/2 dB 
@11 -Hz 

within3/4 dB 
@1kHz 

within 1 dB 
@1kHz 

within 1 dB 
@1kHz 

within 1'/4 dB 
@1kHz 

withii 1 %2dB 
1kHz 

within -1'h dB 
1 -(Hz 

within 11/2 dB 
@1kHz 

INPUT LOAD 100k Ohms/ 
channel 

-00kOhms/ 
channel 

47k Ohms/ 
channel 

47k Ohms/ 
channel 

47k hms/ 
channel 

47k Ohms/ 
channel 

47I- Ohms/ 
channel 

47k Ohms/ 
charnel 

47k Ohms/ 
channe 

TOTAL 
CAPACITANCE 

under 100 
pF/channel 

under 100 
pF/cnannel 

300 
pF/channel 

300 
pF/channel 

400-500 
pF/channel 

400-500 
pF/channel 

403-500 
pF/channel 

400-500 
pF/channel 

400-500 
pF/channel 

OUTPUT 
@ 3 54 en/sec 

3 
mV/channel 

3 
mV/channel 

3 
mV/channel 

3 
mV/channel 

4.5 
mV/channel 

4.5 
mV/channel 

7 
mV/channel mV/channel 

7 
mV/chanrel 
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Making a PCM master disc at the TEAC facility. 

Pulse Code Modulation 
One of the sensations of the show 

was the appearance of several PCM 
(pulse code modulation) systems. Sony 
has employed a digital recording 
system for their Betamax Video player, 
and Denon has been making PCM 
recordings for a long time ... but both 
of these systems use tape, not records. 
However, Denon makes records from 
the tapes after the signals are con - 

44 verted back into audio, thus losing 
most of the advantages. A consortium 
of three companies, TEAC, Mitsubishi, 
and Denka, have now developed a 

PCM record which has so many poten- 
tial advantages that it will make our 
present system of recording obsolete. 
Imagine a record with a dynamic range 
30 to 40 dB greater than our present 
discs with no wow, no flutter, no 
background noise, pops, crackles, or 

The laser sound disc player. 

PCM DISC 

LASER 

DISC 
DRIVE 

MOTOR 

RADIAL 
FEED MOTOR 

TURNTABLE 
FOCUS 

ACTUATOR 

LIGHT 
DETECTOR 

scratches. It sounds too good to be 
true, but it must be admitted that at 
the present time there are snags like 
the high cost and the restricted playing 
time. However, these problems will be 
solved in time. 

The master disc is made of glass hav- 
ing a thin film of gold alloy deposited 
on it, and laser records the digital 
signal in the form of a continuous line 
of holes, called "pits." This track width 
is extremely small, being only about 
1/100th the size of the conventional 
record groove. The stamper is then 
made from the master in the usual 
manner, and the final discs are made 
from a transparent PVC material, 
plated with a metallic surface and then 
covered by a protective coating. 

The playback system is made up of a 

turntable rotating at 1800 rpm, a laser 
with the associated optics, a servo 

COLLECTOR 
LENS 

TRACKING 
ACTUATOR 

BEAM 
SPLITTER 

LASER BEAM LENS 

TRANSPARENT TIP OF VINYL CHLORIDE 
COLLECTOR LENS 

REFLECTING 
MIRROR 

system, plus the PCM amplifier. The 
laser is mounted under the disc. Note 
that there are four servo systems: the 
quartz locked motor drive, the focus- 
ing servo that maintains a constant 
distance between the disc surface and 
the collecting lens, the tracking servo 
keeping the readout beam directly 
over the "pits," and, lastly, the radial 
feed system that moves the laser beam 
optics in the radial direction. 

After amplification, the digital 
pulses are converted back into audio 
signals. The dynamic range of this 
system is more than 98 dB, with a fre- 
quency response of 10 Hz to 20 kHz, 
+0.1 dB, -0.5 dB and the total THD is 

claimed to be less than 0.1 per cent. 
The disc itself has a diameter of 12 
inches with a thickness of 1/24th inch. 
Playing time is only 30 minutes, but I 

was told that development work is go- 
ing on to increase this to one, or even, 
two hours. How did the laser disc ac- 
tually sound? It was all I had expected, 
velvety quiet background with a 

tremendous dynamic range ... rather 
like 30-ips tape with a Dolby "A" 
system. 

There are several other PCM systems 
in various stages of development 
which could pose a standardization 
problem. Fortunately those respon- 
sible are well aware of what happened 
with quadraphonic sound with CD 4, 

QS, and SQ. 
As mentioned earlier, Sony uses a 

PCM system in their Betamax Video 
Player, but now they have developed a 

separate unit which permits PCM 
recording and playback which can be 
connected to any VTR system. The 
audio (analog) signals are converted in- 
to digital pulses, which in turn are con- 
verted into video signals that can be 
recorded. The theoretical range is 97.8 
dB, but it stated that due to the prob- 
lems of cost, a compromise was nec- 
essary and the range is held to 95 dB 
for playback and 85 dB in the record- 
ing mode. 

The Denon PCM system has some 
similarities with the Sony system, but 
the sampling frequency is 47.25 kHz, 
instead of 41.25 kHz, and a two-inch 
tape is used. The dynamic range is 

improved by a pre -emphasis circuit ... 
the final figure being 89 dB with less 
than 0.1 per cent THD and im- 
measurable wow and flutter. Denon 
(the parent company is Nippon - 
Columbia) has been making PCM tapes 
for some years now, and now they 
have a library of well over 200. Their 
records show a worthwhile im- 
provement over ordinary discs in the 
S/N ratio. Further information may be 
obtained from their American distrib- 
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Para -Power 
(Parametric Equalizers by SAE) 

SAE has long been involved in the field of 
tone equalization. From our pioneering 
efforts in variable turn over tone controls to 
our more recent advancements in graphic 
equalizers, we have continually searched for 
and developed more flexible and responsive 
tone networks. From these efforts comes 
a new powerful tool in tone equalization - 
the Parametric Equalizer. Now you have 
the power of precise control. 
Our 2800 Dual Four -Band and 1800 Dual 
Two -Band Parametrics offer you controls 
that not only cut and boost, but also vary the 
bandwidth and tune the center frequency 
of any segment of the audio range. 

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

With this unique flexibility, any problem 
can be overcome precisely, and any effect 
created precisely. 

With either of these equalizers, you have the 
power to correct any listening environment 
or overcome any listening problems that 
you are faced with. Whether you need a 
third octave notch filter, tailored bandwidth 
to resurrect a vocalist, or a tailored cut to 
bury an overbearing bass, the control 
flexibility of Parametric Equalizers can fill 
these needs and many more. And of course, 
as with all SAE products, they offer the 
highest in sonic performance and quality 
of construction. 
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utors, American Audioport, 1407 N. 
Providence Rd., Columbia, MO 65201. 

Plant Tours 
A number of manufacturers invited 

me to visit their production and 
research facilities. I was pleased to 
have the opportunity to study the 
different philosophies and methods of 
doing things, and then compare them 
with our Western ideas. Although the 
Japanese society is highly industrial- 
ized, the people as a whole, not just 
the elite, have a high regard for art and 
culture. The TV programs devote 

considerable time to art appreciation, 
and in the theater . . . both the 
traditional and modern are very much 
alive. 

At the Kenwood plant, I noticed a 

number of girls coming back after the 
production lines had shut down. I 

enquired whether there was a second 
shift. As it turned out, these girls were 
going to flower arrangement lessons 
(Ikebana) which, as most people know, 
is a special Japanese art. 

At the Pioneer facility, I was sur- 
prised to find a complete recording 
studio with a Quad Eight mixing unit, 
Neumann lathe cutter, a separate mix - 

and other comments from audio critics 
about Ohm F loudspeakers: 

Comments from The 
Complete Buyer's Guide 
to Stereo/Hifi Equipment: 

"The Ohm F is an extraor- 
dinary loudspeaker. It has 
only one driver, which acts 
as a pulsating cylinder.... 
What this means in terms of 
sound quality is remarkable. 
It may well be the finest 
speaker on the market and 
is certainly without a doubt 
among the top few': 

Comments from 
Stereo Review: 

"The tests we have made 
all tended to confirm the 

claims made for the Ohm F.... 
In our simulated live vs. 
recorded test it rated A to 
A+...with one of the larger 
power amplifiers...the sound 
began to warrant the use of 
such words as `awesome'... 
it is easily one of the best." 
(©Ziff -Davis Publishing Co., 
11/73, all rights reserved. Re- 
printed by permission.) 

For a free reprint of 13 
complete reviews of Ohm 
loudspeakers, please write: 
241 Taaffe Pl. 
Brooklyn, NY 
11205. 

Assembly line at the Sansui operation 
showing the lifting cradle. 

down room, and several listening 
rooms. Recently, a number of direct 
recordings have been made which 
have been, mainly, for demonstration 
purposes although some are marketed 
under the name "Lobster." A large 
studio is used for loudspeaker 
evaluations and provision is made for 
feeding signals directly from the 
recording studio, or vice versa. 

Most Japanese houses are furnished 
in the traditional style with a minimum 
of furniture and the floors are covered 
with special rush mats called tatami. 
These rooms are often quite small and 
the acoustics are rather different from 
Western style rooms, so all the plants I 

visited had both Western and tatami 
listening rooms. 

The Nakamichi plant now boasts a 

small theater and during the Audio '77 
show period, groups of 50 to 100 
people were invited to listen to a piano 
or harpsichord recital. Tapes were re- 
corded on an impressive -looking bank 
of Nakamichi 600 cassette decks, and 
tapes were given out to the audience 
at the end of each recital. At the 
session I attended, the program 
consisted of piano works by Brahms, 
Schumann, and Chopin. The harp- 
sichord was a beautifully -made 
reproduction of an 18th century 
French instrument finished in an 
orange lacquer with a decorated lid. 
Behind the theater is a control room, a 

mixing room, and a large recording 
studio . . . and, of course, there are 
several Western and tatami style 
listening rooms. 

Sansui's plant was notable for the 
clever way in which the maximum 
amount of space is utilized in the 
production area. Conveyor belts 
operate on three levels, just like the 
Tokyo expressway. This particular 
plant on the outskirts of Tokyo turns 
out nearly 500 amplifiers and receivers 
a day, with a total of 350 employees. 
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Honest Science 
from Discwasher: 

THOU SHOULDST NOT BE DECEIVED! 

There is no perfect record cleaner, only 
good science and ongoing research. The 
laboratories at Discwasher, Inc. have 
spent more time and money in record 
care research than possibly anyone else 
in the world. We will share some of these 
studies in view of what we feel are 
dishonest claims from parasitic followers 
of Discwasher innovation. 

A quiet, clean record stays that way 
because of: - QUALITY pressing; - SAFE cleaning activity on both 

groove walls and channels; and - REMOVAL OF CONTAMINATION 
with a non -adhering fluid. 

A scientifically correct record cleaner: 
-WILL NOT pull stabilizers out of vinyl. 

These paraffin/lanolin-like molecules 
are essential for record life and 
cannot be confused with fingerprint 
oils. Alcohols and utility "cleaners" 
remove these stabilizers. 

-WILL NOT show dramatic static 
reduction without "leaving" some- 
thing conductive on the record 
surface. Such coatings can be 
measured in a reduction of dynamics 
(a cartridge picks up motion the size 
of a wavelength of light!). 

-WILL NOT pull vinyl oxides off by 
rigorous adhesion. How many layers 
can you lose? 

There is no perfect record cleaner-only a nearly perfect compromise. 
It's called the Discwasher Record Cleaning System. Ask for it, and you will not be deceived. 

discwasher inc. Columbia, Missouri 65201 
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The next day I visited the Sony 
research facility and audio de- 
velopment labs, which are all housed 
in one large building completed in 
1972. Here I found not one, but two 
anechoic chambers-the larger one 
with a cubic volume of 528 meters. It 
extends through three ordinary stories 
and the structure floats independently 
from the main building. Next to it is a 

reverberation room with a 10 -second 
period, and nearby are a number of 
Western and tatami listening rooms. 
There is also a very large auditorium 
and a special room for "psycho - 
acoustical experiments" which has to 

do with four -channel sound, not rock 
music. 

The following evening, I was invited 
to the home of Masura Nagami, the 
Sony General Manager, to listen to his 
super audio installation. The speakers 
featured four 12 -in. bass drivers, - 
coupled to a pair of horns extending 
about 10 feet above the listening area, 
with the mouths being some four feet 
square. At 220 Hz the signals are - 
handled by a horn -loaded midrange 
unit built into the wall, and at 1 kHz a 
smaller horn driver takes over. High 
frequencies are handled by a small 
pressure unit working from 5 kHz up. 

Threshold Corporation has quickly commanded a reputation 
for product performance that establishes new boundaries in 
state-of-the-art. Threshold technology is not "numbers", 
unrelated to aural experience, but direct solutions for those 
basic electronic anomalies to which the ear is most sensitive. 
Experience how pure an electronic component can be. 
Audition one of these Threshold edge -of -the -art designs. 

400A CLASS A POWER AMPLIFIER: Class A operation at 
output levels previously considered impractical to attempt. 
Threshold's patented dynamic bias circuit gives the 400A power 
to extract maximum performance from any loudspeaker with a 
transparency only class A provides. 

NS 10 PREAMPLIFIER: Extravagance in precision performance. 
Ultra high bias currents provide a "super class A" operating 
mode while the extreme bandwidth of the active circuits 
(50 mHz) and the ingenious simplicity of the gain path assure 
total resolution of a signal's most complex elements. 

CAS 1 CASCODE POWER AMPLIFIER: (not illustrated) The first 
power amplifier ever to utilize cascode operation throughout. 
The Threshold cascode circuit, on which a patent is pending, 
effectively eliminates nonlinearities induced by voltage 
fluctuations within the active devices. Even with its modest 
power rating, the CAS 1 closely approximates the clarity of 
class A operation. 

Threshold Corporation 
1832 Tribute Rd. Suite E, Sacramento 95815 
THRESHOLD PRODUCTS ARE DISTRIBUTED IN CANADA 
WRITE: THRESHOLD, 5440 Maingate Rd., Mississauga, Ontario L4W 1R8. 

Operation of the automatic printed 
board assembly line at the Technics 
plant. 

Each speaker has its own amplifier 
(class A or V-FET), which is preceeded 
by an electronic crossover, and a Sony 
preamp (incidentally Nagami was the 
designer of the famous Sony 2000F 
preamp). The phono cartridge was 
their new moving -coil model, the XL55 
(one of the best cartridges I have yet 
tested), and it was connected to a low - 
noise HS -55 head amplifier. As you 
might expect, the reproduction was 
most impressive, especially at the low 
end. 

Other trips took me to the Yamaha 
facility at Hamamatsu and the Tech- 
nics plant in Osaka. At both places 
much time was spent in discussions 
with the engineers about future 
products, design trends, and so on. I 

was particularly impressed with the 
automation on the Technics 
production lines. Specially designed 
machines inserted components onto 
the boards, soldered them, and then 
passed them onto an automatic 
alignment machine. Banks of trimming 
tools came down and made the ad- 
justments, while colored lights and 
readouts indicated faults. Joints that 
were not dip soldered were in- 
dividually soldered by irons that 
moved upwards and downwards like 
robots. Final tests were carried out by 
technicians in soundproof rooms, and 
the test equipment was designed so 
that faults could be located almost 
immediately. Overall quality control 
was very thorough. 

Trade has to be two way, and there 
is a considerable market for certain 
American -made audio products in 
Japan. Both JBL and BSR had booths 
at Audio '77. In the British contingent, 
Celestion, Quad, and five other man- 
ufacturers were represented there. 
Many other companies had 
representatives there and all reported 
that business was good. 

Another potential Asian market will 
be the Republic of China (Taiwan). 
Already the second most prosperous 
country in Asia, it is presently going 
through a period of tremendous 
construction and expansion. Q 
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Me KENWOOD 
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The1980 Kenwoods. 
No. We're not kidding. By 1980, the kind of 

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

1. The KA -7100 is an integrated DC amplifier with 
dual power supplies delivering 60 watts per channel, 
minimum RMS at 8 ohms from 20-20k Hz, with no 
more than 0.02% total harmonic distortion. Not only 
is that the lowest THD of any integrated amp, the 
KA -7100 is the lowest priced DC integrated amp on 
the market. ($300'.`) 

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

frequency beat distortion (that is, swishing noises) 
thought to be inherent in stereo FM broadcast. Even 
we're impressed that it costs only $275* 

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

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

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

KENWOOD 
For the Kenwood Dealer nearest you. see your Yellow Pages. 
or write Kenwood. 15777 S. Broadway. Gardena. CA 90248 
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A fascinating and most gratifying 
thing happened recently. I wrote two 
articles-highly technical articles- 
that discussed the proper meaning be- 
hind the words "time" and "fre- 
quency" as we use those words in 
audio. I wrote those articles with the 
intention of stretching the mind, my 
own as well as the reader's. This mind - 
stretch seems to have aroused fa- 
vorable interest, and a great many 
readers took the time to write and en- 
courage us to continue with more such 
articles. Very well, I will try. 

The Dilemma Of Perception 
So there is no misunderstanding, let 

me state what it is I am doing and how 
it differs from tradition. I am con- 
ducting an exercise in thought by tak- 
ing a wholly different approach to our 
present technology. I choose to form 
no a priori conclusion about the truth 
or falsity of the mathematical relation- 
ships which we now use. Instead, I am 
attempting to come up to those rela- 
tionships from a different level of con- 
ceptualization. I feel that we should 
try to find out "why" as well as "how" 
nature appears to do the things it does. 
If you wish to call that a philosophical 
base, then I do not object. 

The reason I search for "why" is 

simply that right now we have an 
intense dilemma confronting us when- 
ever we attempt to correlate our 
physical measurements with human 
subjective perception. It is no laughing 
matter that what we measure does not 
always correlate with what we "hear." 
It is a disgrace which no amount of 
finger pointing will eliminate. 

I start from the conviction that 
nature does not solve equations. If we 
are going to use math, then I want to 
know why that math should work. It is 

necessary to start from some primal 
base. The primal base I present in 
these articles is that through the study 
of relationships we can infer which 
exist within any structure of allowable 
description. The fancy name is ab- A' 
stract geometry. 

It obviously derives from my interest 
in the subjective/objective problem, 
since one structure of description can 
be that of perceptual concepts, while 
another structure can be that of ob- 
jective measures of the ingredients of 
that perception. Can we link the 
structures? That is my interest. 

Richard C. Heyser 

i 

Alternatives 
A few years ago I published a 

theoretical concept which I call the 
Principle of Alternatives(1.2.3). It in- 
troduces alternatives as a geometric 
concept. Alternatives are defined as 
those equally valid descriptions ex- 
pressed in different frames of ref- 
erence and corresponding to alternate 
spaces of representation. Geo- 
metrically, alternatives are different 
ways of looking at the same thing, and 
the set of all alternatives forms a 

universe of allowable descriptions. 
What this principle asserts is that 

there is no preferred way of describing 
anything, either from the standpoint of 
dimensionality or units of expression. 
And therefore, there are an infinity of 
alternatives for any description we 
might make. 

Abstract? You bet, but very 
powerful, because we can consider all 
known classes of description, in- 
cluding those in which all we can 
determine is the probability with which 
assignment of properties can be made 
within a particular frame of reference 
("fuzzy" alternatives). 

In the previous Audio articles I used 
this principle to give a new in- 
terpretation to the concepts of time 
and frequency and to the Fourier 
transform which defines them. 
Namely: the "time response" is one of 
the alternatives to the "frequency 
response" and the Fourier transform is 

that map which converts from one 
alternative to another. 

In this discussion, I would like to 
carry this mind -stretching exercise a 
little further and ask you to think 
about the inner meaning which this 
brings to some relationships common 
to audio as well as other branches of 
science. Again I state my caveat: Do 
not blindly accept everything I state, 
think about them, mull these things 
over in your own mind. I believe it is 

far more important to convince 
oneself of the reasonableness of such 
things than to accept as dogma that 
which might later be overthrown. 
Besides, once one becomes ac- 
customed to thinking about such 
things in the abstract, it is going to be 
much easier to consider the deeper 
waters I would eventually like to 
discuss on the implications this brings 
to reconciliation of the "meter" and 
the "ear." 
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Euclid, Hilbert, and Audio 
In the previous article I pointed out 

that "waveness" and "placeness" are 
possible alternatives of each other. If, 
for example, we have set up a 
description in terms of any frame of 
reference, then it is possible to recast 
that description into another alter- 
native frame of reference in which 
each place in the first becomes a wave 
extending over the whole of the 
second. One of the infinite number of 
ways of performing this conversion is 

that map which we call the Fourier 
transform. 

Very well, let us turn this around. 
When two descriptions are related to 
each other through the Fourier trans- 
form, then these descriptions are 
alternatives of each other. 

What special things might we infer 
about these particular alternatives? 
One of the first things we can infer is 

that the number of dimensions will be 
the same for each of them. There is no 
way that a three-dimensional 
description can be related by Fourier 
transformation to a two-dimensional 
alternative, for example. There are 
maps which connect three-dimensional 
alternatives with two-dimensional 
alternatives, but the Fourier transform 
is not one of these. 

Let us now consider that special 
type of geometric framework in which 
everything obeys the laws of Euclidean 
geometry. All the postulates of Euclid, 
including the parallel line postulate, 
hold. A very little thought about the 
geometric basis for the Fourier trans- 
form, which I gave in the previous 
article, will reveal that each of the 
alternatives joined by Fourier tran- 
sformation are Euclidean in nature. So 
a Euclidean space is transformed into 
a Euclidean space. 

Let me pause right here and reveal a 

bit of where we can use this in much - 
later analysis. I contend that the thing 
we call distortion in audio, both ob- 
jective and subjective, can be regarded 
as a warping of the geometry within a 

given frame of reference. The effect of 
distortion is to convert a Euclidean 
representation into a non-Euclidean 
representation, for example. This 
warping may possibly be handled as 
curvature tensors at some later time. 
But right now I want to point out that 
this talk of Euclidean spaces is very 
important to audio, and it is not part of 
a "snow job." 

If what we are describing has a limit 
to its total energy, as all practical 
audio measurements do, then we can 
state that the proper sum of all energy 
components is finite. Many of the 
things we measure are such that their 
squared value is proportional to en- 

ergy. Sound pressure is such a pa- 
rameter; so are air particle velocity, 
voltage, and current. Not obvious now, 
unless you are into math, but the 
appropriate sum of the magnitude of 
such parameters squared is known as 
the Lebesgue square measure, denoted 
by the symbol L'. 

In striving to find some possible 
deep-seated meaning to properties, 
whether of perception or physical 
observation, we are led to search for 
the most general possible statements 
about those properties. Statements 
which are not dependent upon special 
objects of description, but determined 
by abstract relations. If we are really 
successful, our reward is the discovery 
that we have no words with which to 
adequately convey those abstract 
impressions. So we must often double 
up on the use of certain descriptive 
terminology which can invoke some 
appropriate mental analogies. The 
term geometry, as I use it, in these 
discussions, is one such word. 

each of the 
alternatives 

joined by Fourier 
transformation 
are Euclidean 

in nature 

Another such word is "space." In the 
abstract, the word space refers to a set 
of defined elements together with 
some agreéd upon rules for combining 
those elements into the analog of a 
structural configuration. A multi- 
dimensional Euclidean space is a 
readily identified example. In this 
case, "space" means what we normally 
mean by the word space. 

But there are other ways of defining 
elements and putting them together to 
form other "spaces." Another way of 
saying this is change the frame of 
reference. An example is what math- 
ematicians call the Hilbert space L2, 

the infinite -dimensional analog of 
Euclidean space. 

Thus, one alternative for expressing 
finite energy signals is a space we can 
identify as a finite -dimensional 
Euclidean framework. Volts as a 

function of time is an example which 
uses the one- dimensional coordinate 
measured in units of time with the 
amount of volts at each moment of 
time being the number representing 

the signal at that particular coordinate 
location. Another alternative is the 
infinite- dimensional Hilbert space L2 

in which each possible form of signal 
which has finite energy is one of the 
coordinates, and "how much" of that 
signal is the position along that 
coordinate. Sure, it is abstract, but that 
is what Shannon brought into 
engineering and was the start of that 
very practical endeavor which we now 
call Information Theory. 

As a technical point, we can thus 
observe that alternatives can be in- 
finite -dimensional as well as finite - 
dimensional. As a mind -stretch, we 
should prepare ourselves to grasp the 
conception of infinite -dimensional 
spaces. The reason is that in the early 
parts of this century, mathematicians 
really began to develop tools for in- 
finite -dimensional representations 
under the general name of Functional 
Analysis. There is a great wealth of 
knowledge to tap here, as Shannon 
did. 

To give you some idea of how we 
might use it in audio consider this 
question: What is melody, or even a 

melodic contour? Stretch the mind a 

bit. If each allowable tone is assigned 
as a dimension, then certain groups of 
tones, bearing particular relations to 
each other, define subspaces of finite - 
dimensionality. These subspaces may 
be combinable in a different manner 
so as to form characteristic patterns 
which have extremum metric 
properties relative to subspaces 
formed from random combinations of 
tones. That is, the preferred subspaces 
are more densely packed with less 
distance separating members of the 
subspace. I do not know how that 
would work out on a number cruncher, 
or whether it may prove to be a silly 
idea. But the conceptual "distance" 
between certain notes, and I do not 
mean where they are on the musical 
scale but whether they seem to "fit" 
together, seems to form an attractive 
way of discussing chords and how they 
might fit together in the various 
combinations we might think of as 
melodies. 

And tweak your imagination with 
this: Might it be possible that such a 
primal framework, which we could call 
a gestalt base of analysis, is also tied to 
other perceptual -observational disci- 
plines, such as psycho -linguistics? Is 
there an analogy with Noam Chom- 
sky's Theory of Transformational 
Grammar such that the perception of 
sound has a deep structure as well as a 

surface structure? 
These are indeed important consid- 

erations, but discussion of these things 
lies well ahead of us. And we must get 
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back to the fundamentals I wish to 
present in this brief article. With the 

definition of terms cited above and the 
appreciation for the geometric role 
that is involved, we can see that the 
Fourier transform defines a way of 
changing one representation into 
another in a special -form -preserving 
manner. In contemporary mathemati- 
cal language, the Fourier transform 
defines an isomorphism of the Hilbert 
space L2 onto itself. 

The consideration I want to place 
before you is that whenever we run 
across two types of description, both 
of which define a Hilbert space and 
are linked by Fourier transform, then 
these are alternate descriptions. They 
both describe the same thing. The co- 
ordinates of these two alternatives are 
versions of each other and can never 
be considered completely in- 
dependent. 

Observer -Observed 
We may have thought, with deepest 

conviction, that we were assembling a 

description of an event (or process, or 
thing) in which there were two types of 
parameters, both of which were 
required for a complete charac.- 
terization. But, if along the way, we 
discover that these parameters are 
linked by Fourier transformation, then 
nature is telling us that they are 
alternatives. 

Should we persist and try to com- 
bine both parameters in a common de- 
scription, we will discover that there is 

no way we can codetermine an in- 
finitely accurate "place" on both of 
them. After all, a "place" on one of 
them is a "wave" on the other; that is 

what the Fourier transform means. 
Those who believe in the adverse 

perversity of fate-the butter -side - 
down philosophy-might point out 
that somehow our attempt to measure 
one of them causes us to lose clarity in 
the other. Whenever we set up an 
experiment to determine one of them, 
our apparatus depends upon the other 
one to such an extent as to blur 
complete knowledge of both of them. 
The effect is stated correctly: We 
cannot measure one without calling 
the other into play, that is because 
they are different versions of the same 
thing. But we should never confuse 
effect for cause. 

In audio we want very much to say 
that frequency and time are both 
needed to specify a tone. If we try to 
measure a complex tonal structure 
with a narrow bandwidth filter, we find 
that as the bandwidth gets narrower 
and narrower, the time response of the 
filter smears out to such an extent that 
we can no longer say when that 

frequency component occurs. To a 

pessimist it might seem that ou.r very 
attempt at gaining precision in 
frequency was befouled by nature so 
as to lose precision in time. The in- 
strument with which the observation 
was made seems tó react with the 
signal in such a way as to disturb what 
we are observing. 

In other words, if one were not 
aware of alternatives, it would be very 
easy to presume an oberver-observed 
limitation to our knowledge. Any 
attempt at disproving such an in- 
terpretation would be doomed to 
failure on any grounds that attempted 
to show there was, even conceptually, 
the possibility of a true infinite ac- 
curacy of codetermination of the 
parameters joined by Fourier trans- 
formation. After all, we got into the 
trouble by the definition which we 
originally gave these terms plus the 
assumption we made that they were 
wholly independent. Therefore, every 
possible counter experiment we might 
propose that provides indefinitely 
accurate joint parameter codeter- 
mination will get destroyed when 
properly analyzed. 

What happened? What is wrong? Is 

nature mad at us because we tried to 
mix time and frequency? No, nature 
does not give a darn what frame of 
reference we choose to use. Nature 
does its thing whether we are looking 
or not. Based on this principle of al- 
ternatives, I offer the following sug- 
gestion: In our subjective evaluation 
we do indeed perceive properties that 
are frequency -like and time -like, and 
they do coexist. But the dimensionality 
of this alternative is higher than that of 
the alternative we use to model some 
of our simpler objective evaluations. 

This does not in any way mean that 
time and frequency form subspaces in 
a higher -dimensional perceptual 
space. What I mean is that it is 

possible to map a one-dimensional 
space upward to a four-dimensional 
space if we so wish. Nothing appears in 
one space that does not also appear in 
some fashion in the other space. They 
are alternatives of each other. 

A discussion of the mathematical re- 
lations for changing from one frame of 
reference to another when they have a 
different number of dimensions lies far 
beyond the points I wish to raise in this 
discussion. We will eventually get to 
that problem. But right now I offer this 
as a suggestion of a way out of the 
observer -observed dilemma when the 
properties we think should be in- 
dependent are actually related by the 
Fourier transform. There may not be 
anything whatsoever wrong with the 
frame of reference, except that the 

properties are not what we think they 
are, belonging as they do to a lower - 
dimensional alternative. 

Fifty Years Of Uncertainty 
I leave you with this important fact 

to ponder. Exactly 50 years ago, 
Werner Heisenberg made use of the 
Fourier transform relationship be- 
tween descriptions in momentum and 
descriptions in position, thé Dirac - 
Jordan transformation theory, and he 
discovered a most puzzling fact. The 
narrower one made the region of con- 
finement of a description in position, 
the broader became the region of 
confinement of a description in 
momentum. The complete derivation 
can be found at the bottom of page 
180 in his now -famous paper.(4) 

This particular relationship, which 
we now call the uncertainty principle, 
is, of course, absolutely correct for the 
reasons we have discussed. Surpris- 
ingly, little recognition seems to have 
ever been taken of the role played by 
the Fourier transform or of the im- 
plications which this brings to the 
interpretation of the inner meaning of 
that relationship.(5. 6, 7, 8) The inner 
meaning that the parameters which 
this relationship ties together are 
nothing more than different ways of 
describing the same thing. Q 
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It looks like 
the fine instrument 

it really is... 
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the new Realistic® STA -78 receiver! 
There are numerous reasons you 

should buy the all -new Realistic "78." 
Because it not only looks fine, it is a 

fine receiver with professional 
touches not expected for the money. 

Phase locked loop 
FM multiplex. For very 

wide stereo separation 
and distortion that's 

inaudible. 
Operational amplifier 

ICs. Newly developed 
OP -AMP integrated 

circuits in 
the phono and tone 

control preamps assure clean 
sounding music with wide dynamic 

range. Switchable 25/75 microsecond 
de -emphasis. The only way to 

get correct equalization (and 

sound) from all FM broadcasts, Dolby* 
or standard. Ample power. A true 
complementary OCL (Output 
Capacitor -Less) amplifier delivers 22 
watts per channel, minimum RMS at 8 

ohms from 20-20,000 
Features 

These two credit cards 
honored at most Radio Shacks. 
Price may vary at individual 
stores and dealers. 

1~1151115 
A 151111 

A 
qR AH 

Gifchabie 
FM 

=EmR»¡s 

Hz, with no more than 
0.5% total harmonic 
distortion. And that's a 
conservative rating! 
Stereo reverse switch. 
For interesting effects 
from some sound 
sources. Style. Black 
panel, distinct 

lettering and backlighting for easy 
viewing. Made in Radio Shack's own 
factory. For precise quality control at 
a low price. Just 269.95 - even less if 
you buy the STA -78 in a system. 

SOLD ONLY WHERE YOU SEE THIS SIGN: 

ftadue !hack 
A TANDY COMPANY FORT WORTH, TEXAS 76102 

OVER 6000 LOCATIONS IN NINE COUNTRIES 
Dolby is a trademark of Dolby Laboratories, Inc. 
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111ff liSNISSION LIIItS 
& SIGnñI. DISTftIBUTIOn 
M. J. Salvati 

THE IDEAL 
TRANSMISSION LINE 

Something has to connect the an- 
tenna to the tuner, so after selecting 
your antenna you must select the 
transmission line. The basic choice is 

between twinlead and coaxial cable. 
Twinlead must be installed so it is held 
several inches from metal objects, 
does not run parallel to other wires or 
metal pipes, and does not come closer 
than one -inch to non- metallic struc- 
tures. Coaxial cable can be taped to 
the antenna mast, run along drain 
pipes and rain gutters, through and 
between walls, etc. Twinlead as corp- 

54 monly installed is susceptible to pick- 
ing up extraneous signals, such as CB 
interference and impulse noise. Coax- 
ial cable (particularly the foil -shield 
variety) is virtually immune to r.f. 
pickup. The low line losses generally 
attributed to twinlead are obtainable 
only when the line is new, dry, and 
perfectly installed. Wet standard twin - 
lead has far greater loss than even 
ordinary coax, and the impedance 
irregularities and other abberations in- 
troduced by practical installation re- 
quirements increase the line loss of 
twinlead in any weather. Coaxial 
cable, on the other hand, has the same 
loss regardless of weather or surround- 
ings. 

Table 1 shows the price/loss relation- 
ships between the various types of 

twinlead and coaxial cables. (For valid 
price comparisons, only Belden cables 
are listed in this table.) Notice that 
every type of coax has lower losses 
than wet standard twinlead. Shielded 
twinlead (Belden 8290) is not affected 
by weather or surroundings, but costs 
twice as much as coax (Belden 9283) 
with the same loss figures. The RG6- 
type coax being compared against the 
high-performance shielded twinlead 
also has the advantages of far lower 
wind resistance and high flexibility. 

A final advantage of coax: Most high 
performance signal distribution com- 
ponents (which will be covered later) 
are made only in 75 -ohm impedance 
models. Clearly, coaxial cable is the 
ideal transmission line for most FM 
installations regardless of signal 
strength. 

Coaxial Cable 
Nearly any standard (RG59U type) 

coax is a big improvement over most 
twinlead, but the newer foam -dielec- 
tric cables are preferred because they 
have even lower losses. Foam -dielec- 
tric cables with copper -braid shields 
(upper cable in Fig. 1) are sold in 
precut lengths with connectors at- 
tached and are widely available in 
electronic -parts stores and from audio 
dealers. However, if you want the very 
best in terms of electric field shielding 
(for absolute minimum noise pickup), 
use cable with an aluminized-mylar 
foil shield and aluminum -braid cover - 

TABLE 1 

Transmission Line Performance & Cost Data * 

Type of Line & Conductor Size 
Belden Cost 

Number (per ft.) Dry 

100 MHz Loss 

(per 100 ft.) 
Wet 

300 -ohm standard twinlead, No. 22 2.54 1.5 dB 7.6 dB 
300 -ohm standard twinlead, No. 20 8225 3 4 1.1 6.0 
300 -ohm tubular twinlead, No. 20 8275 6.14 1.0 2.6 
300 -ohm shielded twinlead, No. 26 9090 9.44 3.6 3.6 
300 -ohm shielded twinlead, No. 22 8290 13.24 2.2 2.2 

RG59U solid -dielectric coax, No. 22 8241 7.14 3.4 3.4 
RG59U foam -dielectric coax, No. 20 9275 5.14 2.6 2.6 
RG6U foam -dielectric coax, No.18 9283 6.94 2.1 2.1 

* Not manufactured by Belden 
* * Prices are for comparison purposes only. 

ing (lower cable in Fig. 1). Although 
somewhat "rarer" in consumer outlets, 
this cable is actually less costly than 
copper -braid coax (Belden 8241 for ex- 
ample). Recommended RG59U-sized 
foil -shield cables are Belden 9275 and 
9282, Jerrold CAC -59, and Winegard 
CL -2700. It is very easy to install F - 

connectors on this type of cable. 
However, if you do not want to bother 
with this easy job, you can obtain the 
Winegard CX-series of cables. These 
are available in precut 25, 50, 75, and 
100 -foot lengths with connectors in- 
stalled! This cable (Fig. 2), like the 
others just mentioned, has a No. 20 in- 
ner conductor and foam dielectric, so 
losses are quite low. 

If the transmission line is very long, 
and the desired signal is very weak, an 
RG6-type cable is indicated. This cable 
is slightly larger in diameter than the 
RG59U types, but is still small enough 
for easy consumer installations. It also 
has a foam dielectric and foil -and - 
braid shield, but has a No. 18 center 
conductor for lower losses. Recom- 
mended cables are Belden 9283, Jer- 
rold CAC -6, and Winegard CL -2800. 
These cables, and all of those men- 
tioned in the preceding paragraph, 
were personally tested by the author 
and found to have better -than -rated 
performance and excellent mechanical 
quality. 

Twinlead 
If a non -rotated antenna is feeding a 

single tuner, certain types of twinlead 
are suitable under certain cir- 
cumstances. 

For locations very far from both the 
FM transmitter and interference 
sources, and which are also located in 
very -dry climates (a vacation home in 
the Arizona desert, for instance), 
tubular twinlead with No.20 con- 
ductors has the potential for delivering 
maximum signal to the tuner. The 
round cross-section of this line holds 
dust, pollutants, and moisture away 
from the most intense part of the 
electric field, thus minimizing 
dielectric losses. I recommend Belden 
8275 (Fig.3) because it is available in 
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The new BoséModel 501. 
It shapes the sound to fit your living room 

and your music. 
The new Bose Nadel F01 
Direct/Refectiltgo speaker 
captures the rr=E ilm & live 
music by usingaoom-wail 
reflections to rezieate the 
balance of refetl.d árd di- 
rect sound yot- -.ear ata live 
performance. 

At the sane t me, he ex - 

The Model 501 spec{_e- is designed 
to create a life -like tai<nce cf.. 
reflected and direct_c-und.,,!. 

clusize Btcse Dire:: Energy 
Control lets you aiust the 
radimion pattern o= the 
outward -firing tweeter for 
the size aid shape of your 
room, and for your music. 
Broader, for the sweep of a 

symçlvonv, or tighter, for the 
intimacy of a vocaist. 

Two extenced-rarrçe, 
3 -inch tweeters deliver 
crisp, dean highs, whilb:he 
high parforrrence JO- nch 
woofer produces very deep, 
powerful bass with pra_. i- 
cally no distortion.Ard an 
innova=ive DLaI Frecuercy 
CrosscverrM network lets 
tweeters and.r+oofer platy si- 
multarleousl?over more 
than an octave, for smooth, 
open midrange.. 

Hear the new Model 531, 
the speaker that shapes the 
sound :o fit the way you is - 
ten to music, 3t Bose 
dealers now. 

The Di-ect EnergyControl lets you 
ad jst the radiation pattern of the 
outward -fling tweeter. 

Bettét soLrd through research. 

For a detailed description of the Model 501 and the xchnolog_i beh nd it sznd $1.03 to 

s< Zorpo:ation, Dept. PVI -he Mountain Framingham, Mass. 017)1. You wil receineE full-color Mcdel501 brochure, 
a 12 -page ya.ner s marual, and a cc py cf Dr. Amar Bose; article on "Sound Rec xding and Reí rcduci ion,' rer rin e rron Technology Review. 

Cabine. are wain.). -grain vinyl veneer. Patents issued and paiiieg. 
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True four -point gimbal 
centers and pivots tonearm 
mass where vertical and 
horizontal axes intersect. 
The four needle -po nt pivots 
are tempered and t-onec to 
produce microscopically 
smooth surfaces. Each pivoE 

is matched to a ball -bearing 
race only 0.157 inches 
in diameter. 

Cueing descent speed and 
height are both adjustable, 
providing complete control 
of stylus setdown. 

Vertical tonearm control sets 
and locks tonearm height at any 
point over an 8 mm range. Tonearr 
thus parallels record with ary cartri >ge 
for precise vertical tracking 
without added mass of spacers 

Unique ccu-eroal 3 ice 
contaiis two mectnical 
anti-reEoniart,se filters which 
are specially tunec o absorb 
parasitic resonanc 
originaüg it the 
tonearm car ridge system 
and chassis. 

racking force is app led 
with a tempered. 
flat -wound spiral spring, 
centered around the 
vertical pivot. Stylus force 
remains perp3ndicular 
to the record even if tie 
turntable is not level. 

Straight -I ne tubLtar 
shape provides 
maximum torsional 
rigidity and lowest 
effective mass. 
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How to identify 
the world's finest tonearm. 

When one tonearm-among all those available-is 
described as "the world's finest," some controversy 
may be anticipated. Fine, we welcome that 
possibility. There is far too little discussion about 
tonearms-considering the critical difference they 
make in how records sound and how long they last. 

Simply stated, the tonearm's function is to 
provide the correct cartridge -to -groove geometry 
and to allow the stylus to trace the groove contours 
freely, precisely, and with the lowest practical 
tracking force. 

Dual's engineering approach to tonearm 
performance makes us feel confident of the 
outcome of any comparisons. 

The basic geometry. 
The shape of the Dual tonearm is a straight 

line from pivot area to tonearm head, the shortest 
distance between those two important points. 
Curved tonearms may look sexier, but contribute 
extra mass, less rigidity and a tendency to lateral 
imbalance. That's hardly consistent with 
good engineering. 

Every Dual tonearm is mounted in a true, four -point 
gimbal. The tonearm mass is centered, balanced 
and pivots precisely where the vertical and horizontal 
axes intersect. 

Identical pairs of low -friction needle -point pivots 
and miniature ball bearings are used in both axes. 
The precision and quality control standards applied 
to their manufacture and assembly are usually found 
only in aerospace and allied technologies. 

Settings for your cartridge. 
The vernier -adjustable counterbalance lets you 

set zero -balance with micrometer -like precision 
so that tracking force can then be set accurately. A 
tempered, flat -wound spring applies tracking force 
directly at the vertical pivot, and this force remains 
perpendicular to the record even if the turntable 

chassis is not level. Anti -skating is applied around 
the horizontal pivot, directly counter to the skating 
force, and it adjusts automatically to the varying 
skating force encountered by the tonearm as it 

moves across the record. 
Another Dual refinement, not available on any 

other integrated tonearm, is the Vertical Tonearm 
Control. A vernier height adjustment over an 8mm 
range allows paralleling the tonearm to the record 
without cartridge spacers. Tonearm mass remains 
as low as possible, and mounting and changing 
cartridges are simplified. 

Another Dual exclusive: 
tuned anti -resonance filters. 

The counterbalance contains two specially 
tuned mechanical filters that absorb parasitic 
resonances originating in the tonearm/cartridge 
system and chassis. The result: flawless tracking 
stability maintained even in the presence of external 
shock and vibration whether caused by acoustic 
feedback, record warps or dancing feet. 

About all Dual tonearms. 
The tonearm shown and described here is part 

of our higher -priced turntables. But many of its 
features are found in our lowest -priced model: the 
four -point gimbal, the straight-line design, and the 
precise mechanisms for balance, tracking force and 
anti -skating adjustment. 

In fact, we'd be willing to match the performance of 
our lowest -priced tonearm against anyone else's 
highest -priced tonearm. But one argument at a time 
is enough. 

Now that you've been "armed" with the facts, 
we invite you to visit your audio dealer to examine the 
tonearms you find there-separate and 
built in-and decide for yourself which one 
is indeed the finest. 

No one can argue with that suggestion. 

United Audio, 120 So. Columbus Ave., Mt. Vernon, NY 10553 

As appearing in all leading audio publications. 

Enter No. 14 on Reader Service Card 
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Fig. 1-Typical standard coaxial cable 
with copper -braid shield at top. The 
foil -shield coaxial cable with alum- 
inum overbraid is at bottom. 

WINtOApO 

TV 
ANTENNA 
COAXIAL 
CABLE 

WITH 
CONNECTORS 
ATTACHED 

Fig. 2- Winegard CX-series pre- 
fabricated cable is available in lengths 
of 25, 50, 75, and 100 feet. 

Fig. 3- Belden 8275 tubular twinlead. 

Fig. 4-Quality indoor baluns. 

Fig. 5-Outdoor baluns. 

precut lengths of 50, 75, and 100 feet 
with connectors installed, and is filled 
with foam to keep dirt and occassional 
moisture from entering the cable ends. 
Its round cross-section gives it less 
wind resistance and better electrical 
performance after weathering than the 
"foam -filled" flat twinlead sold by 
many manufacturers. 

In week -signal areas subject to 
frequent rain and/or interference, low - 
loss shielded twinlead is ideal. Belden 
8290 (which has losses comparable to 
RG6-sized coax) becomes cost ef- 
fective at lengths of 50 feet and under, 
since baluns need not be purchased. 
For strong -signal areas, Belden 9090 is 

ideal; it is cost effective for lengths of 
75 feet and under. Because of the foil 
shield, these lines have nearly as much 
immunity to electric fields as foil -and - 
braid coax; because they are balanced 
lines which cannot be unbalanced by 
proximity effects they also have high 
immunity to the magnetic -field 
component of radiated interference. 
Both the 8290 and 9090 are available 
at consumer outlets in precut lengths 
of 50, 75, and 100 feet with terminals 
installed. 

Connecting the Cable 
Most high -quality receivers of recent 

manufacture have a 75 -ohm input con- 
nector. In this case, all that is needed is 

to attach an F -connector to the cable 
end and screw it on the receiver. If 
your receiver. is either a low-cost or 
older model, the only input terminals 
will most likely be 300 ohms (balanced 
input). In this case, an input trans- 
former is required. This device, pop- 
ularly called a "balun," performs both 
the unbalanced -to -balanced conver- 
sion, and the required impedance 
transformation (75 to 300 ohms). These 
devices (Fig. 4) are low-cost and 
available at nearly any electronics 
parts store. Nearly any model will work 
satisfactorily for FM, although the very 
best indoor baluns are the RMS Elec- 
tronics MA -730B, Sony EAC-20W, and 
Channel Master 7281. These baluns 
have losses below 0.5 dB and an SWR 
below 1.2 over the FM band. 

Since nearly all FM antennas are 
designed to feed 300 -ohm balanced 
line, a balun is also required at the 
antenna. Here the choice of baluns is 

much more critical. Since the antenna 
balun is exposed to the elements (pun 
intentional), the balun must obviously 
be waterproof. Moreover, it must also 
be physically compatible with the 
terminals of the FM antenna you 
select. Some antennas have widely - 
spaced terminals or have an ob- 
struction between the terminals. The 
only type of balun capable of in- 
terfacing with any FM antenna made is 

one having long (4 -inch) leads of No. 18 
solid -conductor wire at its 300 -ohm 
end. Suitable baluns are the RMS 
Electronics ATR-375, Lafayette 40347, 
and Channel Master 0090. All of these 
baluns have low loss (0.4-0.7 dB) over 
the FM band and are encapsulated in 
plastic and supplied with a rubber 
boot to cover the cable connection 
(see Fig. 5). The rubber boot supplied 
with Winegard CX-series of 
prefabricated cables also fits these 
baluns. 

If a Jerrold antenna (QFM-9 or VU - 
series) is used, their STO -82 balun can 
be used. But this superb outdoor balun 
will only mount on Jerrold antennas. 

Operating Several Tuners 
From One Antenna 

In many locations the desired FM 
signal levels are many times higher 
than needed for high -quieting recep- 
tion. In this circumstance, one antenna 
can operate several tuners, providing 
the proper devices are used to divide 
the signal while maintaining high isola- 
tion between the tuners and impe- 
dance matching throughout the sys- 
tem. There are two ways of doing this, 
directional couplers and splitters. 

Directional Couplers 
When the signal strength is extreme- 

ly high, the best way is with directional 
couplers. These devices are simply 
connected in series along the line 
distributing the signal (Fig. 6). A 75 - 
ohm terminating resistor connected to 

TABLE 2 

Performance Characteristics of RMS Directional Couplers 

CA -1090 Tap Atten. 9 12 16 20 dB 
Series Isolation 30 30 30 35 d B 

1 tap Insertion Loss 1.2 0.7 0.5 0.4 dB 

CA -2014T Tap Atten. 10 15 20 25 dB 
Series Isolation* 30 30 35 40 dB 
4 -tops Insertion Loss 3.5 1.2 0.7 0.5 dB 

* To line; 30 dB between taps 
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It's time for everybody else 
to start playing catch-up. Again. 

From the very beginning, experts have acclaimed the 
performance and feature innovations of Yamaha receivers 
as nothing less than spectacular. 

But now, we've outdone ourselves. 
Yamaha is introducing a new line of receivers with such 

unprecedented performance, it's already changing the 
course of audio history. 
Real Life Rated?"' While traditional laboratory measure- 
ments provide a good relative indication of receiver 
performance, they simply don't tell you how a receiver 
will sound in your living room in actual operation. So 
Yamaha developed a new standard for evaluating overall 
receiver performance under real life conditions. It's 
called Noise -Distortion Clearance Range (NDCR). 
No other manufacturer specifies anything like it, because 
no other manufacturer can measure up to it. 

We connect our test equipment to the phono input and 
speaker output terminals, so we can measure the per- 
formance of the entire receiver, not just individual com- 
ponent sections like others do. We set the volume control 
at -20dB, a level you're more likely to listen to than full 
volume. We measure noise and distortion together, the 
way you hear them. 

On each of our new receivers, Yamaha's Noise - 
Distortion Clearance Range assures no more than a mere 
0.1% combined noise and distortion from 20Hz to 20kHz 
at any power output from 1/10th watt to full -rated power. 
Four receivers, one standard. On each of our four new 
receivers, Yamaha reduces both THD and IM distortion 
to new lows-a mere 0.05% from 20Hz to 20kHz into 
8 ohms. This is the kind of performance that's hard to 
come by in even the finest separate components. But it's 
a single standard of quality that you'll 
find in each and every new Yamaha re- 
ceiver. From our CR -620 and CR -820 
up to our CR -1020 and CR -2020. 

What's more, we challenge you 
to compare the performance and fea- 
tures of our least expensive model, the 
CR -620, with anybody else's most 

CR -620 0.05% THD 0.05% IM 

CR -1020 0.05% THD 0.05% IM 

expensive receiver. You'll discover that nobody but 
Yamaha gives you our incredibly low 0.05% distortion 
and -92dB phono S/N ratio (from moving magnet 
phono input to speaker output). 

You'll also discover that nobody else starts out with 
such a variety of unique features. Independent Input and 
Output Selectors that let you record one source while 
listening to another. A Signal Quality Meter that indicates 
both signal strength and multipath. The extra conven- 
ience of Twin Headphone Jacks. Or the accurate tonal 
balance provided at all listening levels by Yamaha's special 
Variable Loudness Control. 
More flexibility. It's consistent with Yamaha's 
design philosophy that you'll find the same low distor- 
tion throughout our new receiver line. Of course, as 
you look at Yamaha's more expensive models, it's only 
logical that you'll find the additional flexibility of more 
power, more functions, and more exclusive Yamaha 
features. 

For example, there's a sophisticated tuner, with unique 
negative feedback and pilot signal cancellation circuits 
(patents pending), that makes FM reception up to 18kHz 
possible for the first time on a receiver. Plus other refine- 
ments like a Built -In Moving Coil Head Amp, Fast -Rise/ 
Slow -Decay Power Meters, and Yamaha's own Optimum 
Tuning System. 
Now's the time to give us a listen. Our new receiver 
line is another example of the technical innovation and 
product integrity that is uniquely Yamaha. And your 
Yamaha Audio Specialty Dealer is an example of uncom- 
mon dedication to faithful music reproduction and genu- 
ine customer service. It's time you heard them both. 

If your Yamaha Audio Specialty 
Dealer is not listed in the local Yellow 
Pages, just drop us a line. 

YAMAHA 
\udio Division, P.O. Box 6600, Buena Park, CA 90622 

©1977 YAMAHA INTERNATIONAL CORP. 

CR -820 0.05% THD 0.05°:, IM 

CR -2020 0.05% THD 0.05% IM 
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FROM 
ANTENNA 

CA -1090-20 

IN OUT 

TAP 

CA -1090-16 CA -1090-12 

100' 

FM 
TUNER 

BELDEN 8241 
IN OUT 

TAP 

100' 

FM 
TUNER 

BELDEN 8241 
IN OUT 

TAP 

FM 
TUNER 

75 OHM 
TERM 

Fig 6-Series connection of FM tuners 
by means of single -tap directional 
couplers. 

Fig. 7-One-, two-, and four -tap direc- 
tional couplers. 

RMS 

CA -2014T 

T IN T 

T OUT T 

I 
75 OHM TERM 

Fig. 8-Application diagram of a four - 
tap directional coupler. 

Fig. 9- Four-way and two-way splitters. 

the output port of the last coupler in 
the line completes the system. Im- 
pedances remain matched throughout 
the system even if a tuner is discon- 
nected from a tap (tuner output port). 
Another unique feature of a direc- 
tional coupler is that the signal loss in 
the reverse direction (called isolation) 
is very much higher than the signal loss 
in the forward direction (called tap at- 
tenuation). This is shown in Table 2. 

Hence, oscillator radiation from one 
tuner cannot get into the distribution 
system in sufficient strength to cause 
interference with the other tuners. 
Remember, a receiver tuned to 90 
MHz is generating a 100.7 MHz oscil- 
lator signal. Although modern re- 
ceivers have very little leakage of their 
oscillator radiation into their antenna 
terminals, enough may get out to 
cause trouble in some circumstances. 

Directional couplers are available 
with 1,2, or 4 taps (see Fig. 7). Depend- 
ing on where the antenna downlead 
enters the building and the layout of 
the rooms, it may be more convenient 
to use a multitap directional coupler 
as shown in Fig. 8, rather than the 
series technique of Fig. 6. 

Each series of directional couplers 
offers several different values of tap 
attenuation. This allows the system 
designer to compensate for cable 
losses from one end of the distribution 
system to the other. For example, if a 

100 -foot length of solid -dielectric 
RG59U cable is used between each 
tap, the values shown in Fig. 6 will pro- 
vide approximately equal signal to 
each tuner. 

Splitters 
A signal -distribution system using 

directional couplers can be quite ex- 
pensive, since one directional coupler 
is needed for each tuner when the 
series technique of Fig. 6 is used. A 
multiple -tap directional coupler will 
reduce the system cost somewhat, but 
the high-level signal requirement of the 
directional coupler remains. 

A rather inexpensive technique, and 
one better suited to moderate signal 
levels, uses a signal splitter (Fig. 9). 

These devices operate with far lower 
signal loss to each tuner since they 
simply divide the signal into 2, 3, or 4 

equal parts (Fig. 10). The disadvantage 
of the signal splitter is that the isola- 
tion between tuners is net as depend- 
ably good as when directional coup- 
lers are used; to achieve maximum 
isolation each splitter output must be 
kept terminated. If a splitter output is 

not properly terminated, reflections 
will result that can affect every part of 
the system with effects similar to that 
of multipath. 
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TABLE 3 

Signal -Splitter Characteristics 

Splitter Outputs Impedance 
Measured 

Loss 

Performance 
Isolation SWR 

RMS CA-1002/SM 2 75 3.0 dB 35 dB 1.10 
Jerrold 1592B 2 75 3.0 34 
RMS CA-2004/SM 4 75 6.3 32 1.08 
RMS MA-4UV 4 75 6.7 30 1.10 
Jerrold 1597A 4 75 6.4 40 1.35 
RMS CA-2003/SM 3 75 5.0 31 1.10 
RMS C-2UV 2 300 3.1 18 - 

If the signal level is high (as in 
metropolitan areas), a splitter offers a 
third alternative to the methods de- 
scribed last issue for operating TV sets 
and FM tuners from the same TV/FM 
antenna. The splitter would simply 
replace the DCS cable switch in Fig. 
1-14, eliminating the need for manual 
switching. 

Fig. 10-Application of a two -output 
signal splitter. 

Some excellent 75 -ohm splitters with 
2, 3, and 4 outputs are listed in Table 3. 

The performance data in this table are 
not taken from manufacturers' liter- 
ature, but are the results of measure- 
ments made by the author at 100 MHz. 
For those diehards who insist on using 
twinlead, a good and readily -available 
300 -ohm splitter (the RMS Electronics 
C-2UV) is included. Notice however, 
that the isolation of this splitter (the 
best 300 -ohm unit available) is no- 
where near that of the 75 -ohm splitters. 

4I 
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R 

OUT 
IN 

OUT 

MANUFACTURER'S DIRECTORY 
If you cannot purchase the desired 

signal -distribution component from 
your local electronics supply store, 
write to the manufacturer at the ad- 
dress below for ordering information: 

Channel Master 
Ellenville NY 12428 

Belden Corp 
Box 1331 
Richmond IN 47374 

Jerrold Electronics 
Box 487 
Hatboro PA 19040 

Lafayette Radio Electronics 
111 Jericho Turnpike 
Syosset NY 11791 

RMS Electronics 
50 Antin PI. 
Bronx NY 10462 

Winegard Co. 
3000 Kirkwood St. 
Burlington Iowa 52601 

The 
Audio Critic 
is 
By the time this ad is first seen in 

print, the fifth issue of The Audio 
Critic should be on its way to more than 
6000 paid -up subscribers. Every day of 
the week, 15 or 20 and occasionally 
even 30 new subscriptions come in from 
serious audio enthusiasts all over the 
world. Since The Audio Critic didn't 
even exist a little over a year ago, there 
must be a reason for this explosively 
affirmative response. 

There are, in fact, several reasons. One 
of them is undoubtedly the basic editorial 
format of The Audio Critic: the longest, 
toughest, most persnickety equipment 
reviews in the business, illuminated 
by in-depth explanatory articles and un- 
interrupted by advertising of any sort. 
Since The Audio Critic derives no adver- 
tising revenue from either manufacturers 
or dealers, no one can stop it from punc- 
turing the most inflated balloons or from 
limelighting deserving newcomers that 
rock the boat. 

A further reason is The Audio Critic's 
unique combination of hypercritical 
listening evaluations and sophisticated 
laboratory tests. For example, a recent 
survey of 15 speaker systems showed an 
undeniable correlation between impulse 
response and audible accuracy. Another 
survey delved deeply into the cartridge/ 
arm/ turntable relationship and analyzed 
the astonishing difference made by even 
slightly incorrect and 100% correct play- 
back geometry. Detailed instructions to 
achieve the latter were given. 

And then there's The Audio Critic's 
special writing style, which substitutes 
large doses of irreverent humor for the 
usual cultist pomposity. 

The Audio Critic is published at in- 
tervals averaging two to three months 
(that's twice or three times the actual 
frequency of the "undergrounds") and is 
available by subscribing to six issues for 
$28, first-class mail only. (No Canadian 
dollars, please!) For overseas airmail, 
add $5. No single copies are sold for any 
reason whatsoever, but the unused por- 
tion of canceled subscriptions is refund- 
able on request. 

We strongly suggest that you begin 
your subscription with Volume 1, Number 
1, in order to own a complete set and be 
thoroughly familiar with our approach. 

If you wish, however, 
we'll start you with 
any issue you specify. 

Send $28 for your 
first six issues today 
to The Audio Critic, 
Box 392, Bronxville, 
New York 10708. 
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leads to another. 
The new Koss PRO/4 Triple A. 

The famous PRO/4AA is a tough act 
to follow. After all, its wile dynamic fre- 
quency response with a deep rich bass 
and crystal clear highs made lit the 
world's most asked for stereophone. 
But our audio engineers had a few 
innovative ideas on how to develop a 
whole new pro. One that sounded so 
fantastic, you'd almost think your old 
records and tapes had turned into a 
whole new music library. And one that 
was so comfortable, you'd never want 
your records or tapes to end. 

The result is a totally new standard in 

stereophones: the PRO/4 Triple A. 
Because the new Koss PRO/4 Triple A 

expands the realm of pure sound with 
a freshness and life -like intensity every 
music lover will want to hear. Indeed. 
with a frequency response from 10 Hz 

to 22kHz, the Triple A offers a full 
bandwidth dynamic Sound of Koss 
that makes every note blossom to its 

fullest harmonic growth. Add to that 
the human -engineered, contoured, 
Pneumalite® earcushions that provide 
both comfort and a flat, low bass 
response to below audibility, and 
you've got a whole new state-of-the- 
art stereophone. And while the new 
Triple As extra large voice coil, and 
oversize diaphragm mix the music in 

your head, its extra light construction 
and unique Pneumalite® suspension 
dual headband let you float, hour 
upon hour, unconfined through your 
private realm of listening pleasure. 

Ask your favorite Audio Dealer to 
show you the new Koss PRO/4 Triple A. 
And write c/o Virginia Lamm for our 
free full -color stereophone catalog. 
But if you really want to see how great 
the new Triple A is, take your favorite 
records or tapes with you to your Audio 
Dealer and listen to them thru the new 
Koss PRO/4 Triple A. The difference 
you hear is why we say: "hearing is 

believing": ID S S stereophones 
hearing is believing'' 

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

Koss Internzd.oral London, Dublin. Paris, Frankfurt . Amsterdam - Koss Limited Burlington. Ontario Koss K.K. Tokyo 

Enter No. 23 on Reader Service Card 

©1977 Koss Corp. 
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Marantz Model 2500 Stereo FMIAM Receiver 

MANUFACTURER'S SPECIFICATIONS 

FM Tuner Section 
IHF Usable Sensitivity: Mono, 8.75 dBf 
(1.5 µV). 
50 -dB Quieting: Mono, 12.1 dBf (2.2 
µV); stereo, 33.2 dBf (25 µV). 
SIN @ 65 dBf: Mono, 82 dB; stereo, 75 
dB. 
THD: Mono, 0.1 per cent @ 1 kHz, 0.15 
@100 Hz and 6 kHz; stereo, 0.2 per 
cent @ 1 kHz, 0.35@ 100 Hz, and 0.3 
@ 6 kHz. 
THD @ 50 -dB Quieting: Mono and 
stereo, 0.4 per cent. 
Frequency Response: 30 Hz to 15 kHz, 
+0.2,-1.0dB. 
Capture Ratio: 1.0 dB 
Alternate Channel Selectivity: 85 dB. 
Spurious, IF, and Image Rejection: 120 
dB. 
AM Suppression: 60 dB. 

Subcarrier Rejection: 75 dB. 
Stereo Separation: 50 dB @ 1 kHz, 45 
dB @ 100 Hz, and 42 dB @ 10 kHz. 

AM Tuner Section 
Usable Sensitivity: 10 µV (external 
antenna). 
SIN: 55 dB. 
THD @ 30 Per Cent Modulation: 0.4 
per cent. 
Alternate Channel Selectivity: 50 dB. 
Image, Spurious, and IF Rejection: 80 
d B. 

Amplifier Section 
Power Output: 8 ohm loads, 250 watts 
continuous, 20 Hz to 20 kHz; 4 ohms, 
330 watts, 20 Hz to 20 kHz per 
channel. 
THD: 8 ohms, 0.05 per cent; 4 ohms, 
0.08 per cent. 
IM Distortion: 8 ohms, 0.05 per cent; 4 
ohms, 0.08 per cent. 

Damping Factor @ 20 Hz: 60. 
Frequency Response: 20 Hz to 20 kHz, 
±0.2 dB. 

Preamplifier Section 
Input Sensitivity: Phono, 1.8 mV, High 
Level, 180 mV. 
SIN: Phono, 80 dB (re: 7.75 mV input); 
High Level, 98 dB (re: 0.775 V input). 
Phono Input Overload @ 1 kHz: 200 
mV. 
Frequency Response: Phono, RIAA, 20 
Hz to 20 kHz, ±0.2 dB. 

General Specifications 
Power Consumption at Rated Output: 
920 W, 120 V, 60 Hz. 
Dimensions: 191/4 in (48.9 cm) W x 7 in. 
(17.8 cm) H x 171/4 in. (43.8 cm) D. 
Weight: 59.4 lbs (27 kg). 
Price: $1750.00 

This year's title-holder in the receiver power race is 
unquestionably Marantz, with their Model 2500 AM/FM 
stereo receiver. Whether the introduction of a 250 -watt -per - 
channel receiver (330 watts with 4 -ohm loads) will end the 
competition for power once and for all remains to be seen, 
and we will discuss our thoughts regarding receiver power a 

bit later on. We should mention, at the outset, that in ad- 
dition to ultra -high power, Marantz has succeeded in offering 
a feature -laden all -in -one piece of electronics that may be 
attractive even to the affluent audiophile who had been 
leaning towards separate components because of power 
requirements and control flexibility. 
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Fig. 1- Block diagram of the Marantz 
2500 receiver (one channel shown). 
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MICROVOLTS, ACROSS 300 -OHM TERMINALS 

O 
0 55 174 5 5 174 55.0 174 0 550 978 1740 5500 

20 

- 40 

-60 

- 

STEREO THO=0.12 
MONO THD = 0.20 

10 20 30 40 50 60 65 70 

SIGNAL INPUT POWER - dBf (0dBf =I x 10-15 WATTS) 

Fig. 2-Mono and stereo quieting and distortion 
characteristics for the FM section. 
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The dominating feature on the front panel of the 2500 
receiver is, of course, the cathode ray oscilloscope which 
older Marantz fans will find reminiscent of the 'scope 
facilities contained in the original Marantz 10-B tuner. There 
are horizontal and vertical centering controls, as well as 

'scope level or gain control. Pushbuttons below the 'scope 
tube area associated with CRT display include an On button 
as well as buttons for selecting audio display, tuning display, 
or multipath display. Depressing the tuning display button 
provides a vertical "blip" on the 'scope face which is useful 
for center -tuning and signal strength indications during both 
AM and FM listening. 

Additional pushbuttons beneath the 'scope area include a 

pair of tape -copy switches (Tape 1 to Tape 2 and vice versa), 
and two tape monitor switches. A horizontally oriented slide - 
control serves as a channel balance control at mid -panel and 
to the right of it are a cluster of five more pushbuttons (high - 
and low-cut filters, loudness switch, MPX noise filter, and FM 
muting) and a separate pair of speaker selector switches. The 
FM and AM frequency scales are somewhat shortened 
because of the area required by the cathode ray tube display 
and its controls, but the FM scale is linearly calibrated with 
markings at every 200 kHz. The familiar stereo indicator light 
is located in the dial scale area. 

Marantz's well executed "gyro touch tuning" knob is 

located at the right of the panel, beneath the dial scale area 
and, just to its left are a pair of peak indicator lights which 
will become illuminated if the amplifier sections are driven 
beyond overload. A series of indicator lights to the left of the 
peak indicators denote program source selection including 
tape. 

Fig. 4.-Separation vs. frequency with the 75 AS de - 
emphasis. 
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Fig. 3- Distortion vs. frequency for the FM section. 

The lower section of the panel features .seven rotary 
controls for program selection, Mode, Tone Mode, Bass, mid- 
range, Treble and master Volume. The Mode control offers 
Stereo, Reverse, L+ R, L -only, or R -only listening, while the 
tone -mode switch defeats the tone controls entirely or 
provides alternate bass and treble turnover frequencies of 
100 Hz and 10 kHz, singly or together. The master 'volume 
control is a step-attenuator type calibrated over most of its 
range in 2 -dB steps. The power On/Off switch, stereo phone 
jack, and tape out/tape in jacks which over -ride the rear panel 
tape 2 jacks. 

Readers viewing our photograph of the rear panel of the 
Model 2500 may be surprised to learn that the circular vented 
area at the lower left is the exhaust area of a ventilating 
tunnel, which includes a ventilating fan built right into the 
unit. Not an uncommon feature of high-powered separate 
amplifiers, the presence of a cooling fan in a receiver is rather 
unusual. The two -speed cooling fan operates very quietly 
under normal use and is thermostatically switched to its 
higher, noisier speed only if dissipation causes temperatures 
to exceed safe limits. In the case of our sample unit, high 
speed fan operation only occurred during static, high -power 
testing and not under any musical listening conditions. 

Above the fan exhaust area are piano -key, spring -loaded 
speaker terminals for the two sets of speakers which can be 
connected to the 2500. Alongside the fan area are switched 
and unswitched convenience a.c. outlets. Muting threshold 
level, 'scope focus, and brightness controls are located just 
beneath the pivotable ferrite AM external bar antenna at the 
right of the rear panel, while just below are screw terminals 
for 75 -ohm, 300 -ohm, and external AM antenna connections 

Fig. 5-Action of the optional Dolby FM decoder. 
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Fig. 6. -Harmonic and IM distortion characteristics 
with both channels driven into 8 -ohm loads. 
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Fig. 7 -Harmonic and IM distortion characteristics 
with both channels driven into 4 -ohm loads. 
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Fig. 8 -Distortion vs. frequency with both channels 
driven into 8 -ohm loads. 

as well as a coaxial 75 -ohm connector. Two pairs of phono 
inputs, aux inputs, tape in and out jacks, preamp-out/main 
amp in jacks, an FM detector output jack (which Marantz 
calls a "quadradial output" in anticipation of future four - 
channel applications), and a chassis ground terminal are 
located at the lower right of the rear panel. Just to the right of 
the AM bar antenna is a compartment, covered by a 
removable plastic plate, which is designed to accept a plug-in 
Dolby FM Module (Marantz Model DLB-1). When this module 
is used (our sample included the module), switching the front 
panel selector switch to the Dolby FM position (identified on 
the front panel as "FM 25 µS") introduces proper FM Dolby 
decoding as well as the required 25 microsecond de -emphasis 
characteristics. Without the separate module, this position 
provides 25 microsecond de -emphasis only and a separate 
outboard Dolby decoder can be used with the 2500. 

Construction and Circuit Highlights 
The huge toroidally wound power transformer, visible in 

the internal chassis photo of the Marantz 2500, features 
separate secondary windings for the power amplifier sections 
of each receiver channel. 

The r.f. FM tuner section uses dual gate MOS-FETs in the 
r.f. amplifier, r.f. interstage, and mixer stages. A five -gang 
tuning capacitor is employed. The i.f. amplifier consists of six 
stages of amplification -three discrete stages plus three 
multistage ICs, two of which serve as limiters. There are five 
dual -element filters, and a phase -locked -loop circuit is used 
in the MPX decoder section. The FM muting circuit consists of 

10 transistors (including one FET) employed as d.c. amps, 
switches and comparators, plus a reed relay which serves as 
the actual muting switch. 

The 2500 phono circuit has two complementary -input 
differential amplifiers and dual complementary drive to the 
second voltage -gain stage. The output stage is a com- 
plementary emitter -follower which isolates the gain stages 
from the RIAA equalization networks. 

The power amplifier is a full complementary -symmetry, 
quadruple paralleled -array, direct -coupled circuit. Energy 
sensing protection circuitry is designed to protect the am- 
plifiers and connected speakers without affecting audio 
signal quality. To further protect speakers, relay protection is 

used which also disconnects the speakers during turn -on 
stabilization periods. The relay will also disconnect if the d.c. 
offset at the output rises to too high a level or if high am- 
plitude sub -sonic frequencies below 5 Hz appear at the 
speaker output terminals. 

For all its high power capability, the Marantz 2500 is 
relatively light in weight. The output devices are mounted on 
the inside surface of the heat dissipation tunnel which is fan - 
cooled. Mounted onto each output transistor is an individual 
heat sink having a circular group of vertical fins. There are 
four thermostats in the heat sink tunnel; one pair controls fan 
speed and the other pair, activated at high temperatures, 
disconnects the speakers from the output transistors. When 
temperatures return to normal levels, normal operation is 
resumed automatically. A complete block diagram of the 
Marantz 2500 is shown in Fig. 1. Only one channel of audio is 
depicted in this diagram, since the other channel is identical. 

FM Performance Measurements 
Usable mono sensitivity was 10.3 dBf (1.8 µV), while stereo 

sensitivity was a function of the auto -switching which occurs 
at around 19.2 dBf (5.0 µV). The 50 -dB quieting point occurred 
with an input signal of only 10.8 dBf (1.9µV) in mono; a very 
low 33.2 dBf (25 µV) in stereo. S/N in mono, at 65 dBf, reached 
81 dB, while in stereo, S/N for the same signal strength was 75 
dB, both as claimed. Distortion, at 1 kHz, decreased to 0.12 
per cent in mono for strong signals, while in stereo, it 
measured 0.2 per cent at a 65-d Bf level. We noted, however, 
that stronger signals, above the 65-dBf level, caused a further 
reduction in THD, down to a low of 0.14 per cent in stereo. 
These characteristics are all plotted in Fig. 2, while in Fig. 3 

we have graphed the distortion of the FM mono and stereo 
tuner sections as a function of frequency. THD is extremely 
low and uniform in mono over the entire audio band; slightly 
higher in stereo, rising to 0.46 per cent at the 6 kHz high 
frequency test point. Figure 4 is a plot of desired -channel 
output and opposite channel separation in stereo FM, from 
20 Hz to 20 kHz, using the normal 75 -microsecond de - 
emphasis setting. Specific points measured disclosed a very 
high separation capability of 57 dB at 1 kHz, 50 dB at 100 Hz, 
and 40 dB at 10 kHz. 

The curves of Fig. 5 illustrate the response of the FM 
section with 25 -microsecond de -emphasis included and, in 
addition, the lower -level traces show the added treble at- 
tenuation introduced by the Dolby decoding section using 
the optional plug-in board. Muting level threshold was 
variable from 20 dBf (6.0 µV) to 39.2 dBf (50 µV). Sub -carrier 
product rejection was excellent, with readings of 75 dB. 
Capture ratio measured 1.0 dB as claimed while the three 
major forms of rejection capability i.f., image, and spurious) 
were all beyond the 100 dB limits of our test setup. Frequency 
response in stereo was off by 1.5 dB at 15 kHz, with reference 
to the standard 75- microsecond de -emphasis characteristic 
as against 1.0 dB claimed. Selectivity measured 87 dB, 
somewhat better than claimed, while AM suppression was 
exactly 60 dB as claimed. 
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A TEAL LASTS 
A LONG, LONG TIME. 
One of the reasons is 
that we've been making 
them for a long, long 
time. In 1955, TEAC 
came on the scene with 
the first in a long line of 
fine open reel tape 
recorders. 

Since then, of course, 
we have developed a 
sister line of casse -te 
decks. But our first love 
remains open reel tape 
recording equipment: 
the truest method of 
sound reproduction 
available today. 

Consider the 
alternatives. If you 
want top-of-the-Lne 
quality, but only need 
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*Dolby is a trademark of Dolby 
Laboratories, Inc. 
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you're getting a tape 
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shouldn't be a TEAC? 
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TEAC Corporation of America 
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Montebello, California 90640 
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Fig. 9-Range of bass, treble, and midrange tone 
controls. 

AM Tuner Section Measurements 
Usable sensitivity of the AM section measured 15 µV at 1 

MHz using an external dummy antenna connection while 
with signal injected into the internal antenna via a standard 
loop, sensitivity was 330 µV/meter. Best signal-to-noise ratio 
obtained was 53 dB while THD, for 30 per cent modulation, 
was a comparatively low 0.5 per cent. Listening tests con- 
ducted later confirmed that the tuner's AM section was of 
higher -than -usual quality and the good alternate channel 
selectivity of the circuit (which, incidentally, uses a 3 -section 
tuning capacitor) makes the AM worth listening to 

Power Amplifier Section 

70 Since Marantz chose to rate the power output of this 
receiver for both 8- and 4 -ohm loads (most manufacturers 
refrain from making 4 -ohm power claims because of prob- 
lems encountered during FTC one-third power output 
preconditioning), we measured power output capabilities for 
both load conditions as well. With a 1 -kHz test signal and 8 - 
ohm loads the amplifier delivered just over 300 watts per 
channel before THD rose to rated 0.05 per cent. Rated IM 
Distortion of 0.05 per cent occurred with a power output of 
330 watts per channel. At rated output of 250 watts per 
channel (8 -ohm loads), THD measured 0.0045 per cent while 
IM distortion was 0.014 per cent. These results are plotted in 
Fig 6. 

With 4 -ohm loads, for a rated THD of 0.08 per cent, the 
amplifier produced 341 watts per channel; 356 for a rated 
IMD of 0.08 per cent. Power versus THD and IM using 4 -ohm 

Fig. 10-Action of bass and treble controls when set 
to alternate (100 Hz and 10 kHz) turnover frequencies. 

1kH; 

{ áá`4z.4'£ 
Fig. 11- Response of the high -cut filter (sub -sonic 
filter is below range of this sweep). 

loads is plotted in Fig. 7. Distortion versus frequency was 
measured at several test frequencies for the 8 -ohm load 
condition. We refrained from making these extended 
measurements using 4 -ohm loads because of a cautionary 
note provided by Marantz regarding such extended static 
tests using the lower impedance loads-a condition which 
Marantz correctly points out would not be likely to occur 
under actual music listening conditions. Results of the 8 -ohm 
load distortion versus frequency tests for rated output (250 
watts per. channel, both channels driven) are' plotted in Fig 8. 
Even at the frequency extremes, THD remains well below the 
rated 0.05 per cent-in itself an impressively low rated-THD 
figure. In fact, Marantz might well have rated the power 
output of the 2500 as 292 watts per channel and still con- 
formed with FTC power rules, had they chosen to be less 
conservative. On the basis of the 250 -watt -per -channel rat- 
ing, power bandwidth extended all the way from below 10 Hz 
to 32 kHz, as compared to the 20 Hz to 20 kHz power band 
claimed. 

Preamplifier Section Measurements 
Phono sensitivity of the Marantz 2500, for both sets of 

phono inputs, was 1.7 mV and overload capability was 220 
mV, or 20 mV better than claimed. Marantz quotes their 
signal-to-noise specifications in rather an odd way. They refer 
the low level S/N measurements to 7.5 mV (not actual rated 
input sensitivity and not the more commonly used 10 mV). In 
any event, referred to actual sensitivity, the phono S/N 

Fig. 12-Response at various settings of master 
volume control with the loudness switch activated. 

nFh kit', ?L' 
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The first receiver that thinks 
it's a separate amplifier and tuner. 

If you've never felt that a 
receiver could measure up to sepa- 
rates, we're about to change your 
mind. Presenting the prestigious 
Optonica SA -5151. It's powerful 
enough to handle whatever you're 
ready to give it. Because it's got a 
hearty 85 watts minimum RMS per 
channel at 8 ohms from 20 Hz to 20 
kHz with no more than 0.09% total 
harmonic distortion. 

That specification compares 
favorably with some of the best 
amplifiers around. 

And here's a valuable feature 
that compares with some of the 
finest tuners: an air check calibrator 
that generates a 400Hz tone so you 
can record FM broadcasts at the 
correct level. 

Like those top tuners, the 

SA- 5151 receiver is designed with a 
phase locked loop demodulator 
circuit and inductive type filter. 
Which translates into outstanding 
FM stereo performance. 

Optonica's Automatic Protec- 
tion Circuit is audio technology at 
its best. Because it protects your 
valuable hi-fi system. The circuit 
automatically activates (and the 
front panel LED changes from the 
normal green to red) when outputs 
are accidentally shorted. Or, to pre- 
vent speaker damage, when exces- 
sive DC voltage occurs at the 
output. 

We want you to see why the 
Optonica SA -5151 can give you all 
the performance and features of 
separates in the convenience of a 
receiver. That's why we invite you 

to visit one of the select audio 
dealers now carrying the full line of 
Optonica high fidelity components. 

We'd also like to give you a 
free copy of our catalog. For the 
name and address of your nearest 
showroom call toll -free 800-447- 
4700 day or night (in Illinois dial 
1-800-322-4400). Or write Optonica. 
Dept. AU, 10 Keystone Place, 
Paramus. New Jersey 07652. 

From the first receiver that 
thinks it's a separate tuner and 
amplifier, to the first cassette deck 
that can find music automatically, 
find out why throughout Europe 
and Japan, Optonica is one of the 
fastest selling lines of high fidelity 
components on the market today. 

OPTONICA THE OPTIMUM. 
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(unweighted) measured 68 dB-a figure which translates to 
81 dB using the 7.5 mV reference-and a bit better than 
claimed. In the case of the high level inputs, they chose to 
refer the hum and noise to a 0.775 volt input, or nearly 13 dB 
higher inputs than the actual input sensitivity which we 
measured as 175 mV. Be that as it may, we obtained a superb 
S/N of 95 dB referred to actual input sensitivity and if you 
want to add 13 dB more to that to do it the same way that 
Marantz does, feel free to do so. 

RIAA equalization was extremely accurate, deviating by 
no more than 0.2 dB from 30 Hz to 15 kHz. 

Figure 9 is a composite 'scope photo illustrating the range 
of the bass, treble, and mid -range controls, when the bass and 
treble controls are set to operate at their conventional "hinge 
points." The useful mid -range control provided on the 2500 
has been wisely restricted in its action to approximately ±5.0 
dB, with maximum boost or cut occurring at around 500 Hz (a 
bit too low for good presence control, in our opinion). Flex- 
ibility of the bass and treble controls is enhanced with the in- 
clusion of alternate turnover settings and, when these are 
selected, mid -frequency response is unaffected by these con- 
trols whose range then becomes restricted to the fre- 
quency extremes, as shown in the 'scope of Fig. 10. 

The sub -sonic filter of the Model 2500 provides attenuation 
below 15 Hz and its action was therefore pot evident in the 
sweep -frequency scope photo of Fig. 11 (which only extends 
from 20 Hz to 20 kHz). The action of the 12 dB/octave high - 
cut filter is clearly discernible, however, with attenuation 
beginning at around 10 kHz-perhaps a bit on the high side 
for effective scratch and hiss removal. Figure 12 depicts the 
usual non-calibratable loudness compensation curves in- 
troduced at various settings of the master volume control. 

Summary, Listening Tests, and Comments 
The FM tuner section of the Marantz 2500 performed very 

well and we still feel that the oscilloscope display, as an aid 
in tuning, is the next best thing to full frequency synthesis. In 
terms of multipath minimization, there is nothing that beats 
the scope observation method. The Dolby module is a clever 
approach in that it does not penalize the purchaser of the 
receiver if he or she has no Dolby FM broadcasts presently 
available. Background noise in FM is extremely low, and the 
steep quieting slope of the tuner section makes weak -signal 
reception listenable for a number of stations that are other- 
wise unsatisfactorily received in our listening region. 

The enormous power capability of the 2500 is, happily, not 
of the "brute force" type which, in many competitive prod- 
ucts, offers lots of watts without regard to musical accuracy, 
transient response, and the more subtle aspects of high SPL 
reproduction. The amplifier is extremely stable, even when 
subjected to some of our trickier load conditions, and 
musical reproduction was open and tight, even at levels ap- 
proaching clipping. The peak indicators, in our listening test, 
were a bit of frosting on the cake, since we were not able to 
make them flash at any listening levels with any of the 
speaker systems employed, though there are, no doubt, some 
very low efficiency speakers which would justify the peak as 
well as the power indicators incorporated in the Model 2500. 
Marantz has, quite obviously, incorporated the most- wanted 
control features on this top -of -the -line receiver, and certainly, 
they did not trade off features for power in the 2500. 

In the last analysis, we must confess that if a 250 -watt- per - 
channel receiver is what the world is after, we are happy that 
a company like Marantz took up the challenge, rather than 
some company who might have sacrificed basic good per- 
formance for sheer high power. Leonard Feldman 
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"Something wonderful * 
happens when ZiZ3=Z2Z4 

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

Wonderful indeed. 

For further details on current 
dumping and other Quad products 
write to Dept. A 
The Acoustical Manufacturing Co. 
Ltd., Huntingdon, Cambs., 
PE18 7DB England 

* Elektor Electronics 
Magazine No. 8. Dec. 1975 

QUAD 
for the closest approach to the original sound 

Enter No. 2 on Reader Service Card 

AmericanRadioHistory.Com



records. Since over 95% of today's records are 
warped to some degree, a lighter cartridge means 
móre effective tracking at lower stylus forces 
At less than half the weight of most high -end 
cartridges. the 2002-e enables you to envoy records 
-hat couldn t be tracked by other cartridges. 
The mismatch problem: solved. Unti now. an 
e:{act match between phono cartridge and 
oreamp f or receiver) input impedance was re- 
q,aired for flat frequency response. The 
2002-e's built-in passive microcircuit elrninates 
mismatch problems by automatically con- 
trolling output impedance. This microcircuit also 
makes the cartridge immune from the effec*s 
of cable capacitance. so the 2002-e may be used 
with all types of tone arms-even those lacking 
ow -capacitance cables. 
Critical acclaim/popular acceptance. Few 
contemporary high-fidelity products have received 
such unanimous critical acc:aim. And r.o other 
stereo phono cartridge has been so successful in 

satisfying the critical demands of today's 
sophisticated, dedicated music lovers. 

But don't take our word about why 2002-e 
owners enjoy music more :flan you do: the proof 
:s waiting at your Micro -Acoustics dealer. Or 
contact us for more information. 
Hear the difference. To help you evaluate and 
compare cartridge tracking and transient 

and unusually'transparent sound. By dramatically abilities, we've developed a unique demonsira- 
reducing moving mass. the 2002-e also reduces :ion/test record which is itself enjoying wide- 
-ecord wea- to vanishingly low levels. spread critical use and acc'.aim. (For a postpaid 
Low cartridge body weight. More and e copy, send $3.95 to the factory-) 
more tone arm designers are discovering Micro -Acoustics Corp., 8 Westchester 
-..e importance of cartridge weight, Plaza. Elmsford NY 10523. In Canada. 
especially in tracking warped Mi H. Roy Gray Ltd.. Markham, cro-ficQusticsar a Ont. __.... 

"Because good tracki'ig isn't enough" 

Why Mkro-fkoustics 
2002-Q owners enjoy music 

rnorQ than you da 
If you're listening to music with any of the 

c ' -her high -quality stereo phono cartridges on the 
:-:arket today. there's a very good chance 
you're miss.ng something. Something that's 
earned us unanimous praise from 2002-e 
owners: a significant improvement in sourd 
quality which can only come from major 
zdvances in cartridge design. 
Twin -pivot dual -bearings. Perhaps the most 
.:.pique feature of the 2002-e is its direct -coupled 
transducing system, which was granted U.S. 

tent No. 3952171. Unlilae conventional single- 
o.vot cartridges. which can only be optimized 
for tracking or transient ability, our unique twin- 
o.vot/dual-bearing design s optimized for 
both characteristics-which are equally vital for 
rnrecise rep -eduction. 

Twin pivots insure superior transient ab-lity, 
enabling the 2002-e to accurately follow even 
tine most complex waveforms. And dual bearings 
ma.iimize tracking ability. so that even difficult 
nigh -level passages can be accurately tracked at 
,erg low stylus forces. 
Beryllium cantilever. The 2002-e's precisely - 
formed cantilever is made of beryllium -an 
exotic space-age substance that is 35% lower in 
mass than conventional stylus bars. As a result. 
the cartridge boasts far lower moving mass. con- 
tributing further to its superior transient ability 

111 
2002 

e 

$119.00, suggested ,ist. 

1977, Micra -Acoustics Corporation 
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B & W DM -6 Speaker System 

MANUFACTURER'S SPECIFICATIONS 
System Type: Linear phase dynamic. 
Speaker Complement: 10 in. (25 cm) 
woofer; 6 in. (15 cm) midrange, and '/, 
in. (2 cm) dome tweeter. 
Crossover Frequencies: 500 Hz and 5 

kHz. 
Impedance: 8 ohms, nominal. 
Dimensions: 363 in. (93.1 cm) H x 161/2 

in. (41 cm) W x 15 in. (38 cm) D. 
Weight: 791/2 lbs. (36.1 kg). 
Price: $625.00, with limited five-year 
parts and labor warranty. 

The DM -6, made by B & W Loudspeakers Ltd., West Sussex, 
England, is one of the newer breed of time delay equalized 
loudspeakers. The tweeter, midrange, and woofer are 
physically offset relative to each other in such a way as to 
compensate for the differential time delay for the sound from 
each of them. The midrange speaker is mounted above the 
woofer and placed on a panel offset 84 mm behind the 
woofer panel. The tweeter is similarly placed above and 36 
mm back from the plane of the midrange speaker. 

A two-piece fabric covered metal grille protects the 
loudspeaker cones from damage. Some user assembly is re- 
quired, as two metal feet are provided to raise each DM -6 
system above floor level, and these must be attached by the 
use of the bolts and allen key which is supplied. The DM -6 
uses sockets for electrical connection to the rear of the 
loudspeaker. Two 4 -mm plugs are supplied with each unit, 
which are to be attached to the speaker wires by the user and 
then plugged into the DM -6. 

When assembled, the DM -6 can readily be moved from one 
position to another by use of the smooth metal stands. 
However, I caution that these speakers should not be placed 
where there is moderate foot traffic which could cause them 
to be bumped or where toddlers may be tempted to push 
them over. The DM -6 is definitely top heavy and the 
diminutive feet do not, in my personal opinion, provide suffi- 
cient stability against tipping over when severely bumped. 

When assembled, these speakers stand 93 cm (37 in) high, 
are 41 cm (16 in) wide, and 39 cm (15 in) deep. Finished in 
walnut with black trim, these speakers are quite attractive, 
although I must admit that standing rigidly at attention on 
their metal feet, with the pot belly protuberance caused by 
the woofer housing, I could not help but think of them as the 
'droid R2D2 from "Star Wars." 

Three equalizer controls are provided for adjustment of 
response level, each control having three switch positions. A 
LF CONTOUR control mounted on the rear tapers the 
response below 400 Hz. A CONTOUR control mounted on the 
front changes the signal level in the 500 Hz to 5 kHz band by 
about 2 dB per position. While a HF ENERGY control, also on 
the front, varies the frequency response by about the same 
amount above 5 kHz. 

An excellent instruction book is supplied which can be 
easily followed for best setup by the user. In addition, each 
loudspeaker comes with a calibration certificate. This is an 
individual ink recording of the frequency response of that 
particular loudspeaker. Unfortunately, the response curve 
did not specify where the test microphone was placed, which 
dB scale was applicable, or whether third octave or con- 
tinuous tone sound was used to generate the curve. A small 
point perhaps, but after all B & W did go to a lot of bother to 
use the highest quality B & K test equipment for that response 
curve. [Editor's Note: We have been informed that the scale on 
the graph is in 2 dB increments. The microphone was placed at 
three meters, on axis, and aligned with the center of the listen- 
ing window (approximately the tweeter). A third octave sound 
source was used to generate the curve.] 

Technical Measurements 
There are 27 possible combinations of equalizer positions 

on the DM -6, each of which changes the terminal impedance 
by some small amount. Figure 1 is the magnitude of im- 
pedance for two of those positions, nominal equalizer set- 
tings and the settings giving the lowest impedance at 10 kHz. 
This latter condition occurred when both the contour and 
energy control were set to the plus position. 

The lowest value of impedance within the audio band is 

ardund 4.5 ohms and occurs at 12 kHz. The polar impedance 
plot is shown in Fig. 2, which reveals that a lagging phase 
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Introducing the Koss Theory of 
loudspeaker design and the three new 
Koss CM speaker systems that prove it. 

Here for the first tane is the culmination ofa world- 
wide search for the ultimate in loudspeaker design 
within the limitations of today's technobgy and 
within affordable price restrictions. Indeed it rep- 
resents a breakthrough in loudspeaker technology 
of such significance that it heralds the second 
major revolution in loudspeaker design. 

By utilizing a complex series of audio engineer- 
ing formulas and the precise knowledge of com- 
puter science, Koss engineers are now able to 
derive and produce the optimum system param- 
eters for any loudspeaker. The incredible result of 
this engineering achievement is the new Koss CM 

© 1977 Koss Corp 

1010, 1020, and 1030 kudspeaker systems. Each 
represents the ultimate speaker system available 
in its price range. And each represents a listening 
experience you'll have to hear to believe. 

Ask your Audio Dealer to let you hear this new, 
incredibly beautiful, Sound of Koss and to show 
you how the Koss Theory of loudspeaker design 
has created a whole new generation of loudspeak- 
ers. And if you'd like to have our full -color bro- 
chure telling all about the Koss Theory, write for 
it, c/o Fred Forbes. Once you've heard these rev- 
olutionary new loudspeakers, we think you'll 
agree: hearing is believing. 

IDBS' CM LOUDSPEAKER SYSTEMS 
hearing is believing 

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

Koss International/ London, Dublin, Paris, Frankfurt Amsterdam Koss Limited/Ontario Koss K.K./Tokyo 
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Fig. 1-Magnitude of impedance for nominal 
equalizer setting and also for worst -case amplifier 
load equalizer setting. 

angle of almost 45 degrees occurs at 4.5 kHz. I consider that 
this highly capacitive reactive load is a potentially more 
serious source of difficulty from the standpoint of amplifier 
distortion than the 4.5 ohm resistive load at higher frequen- 
cies. To minimize the possibility of amplifier distortion for 
strong sibilant peaks, such as might occur with female vocals, 
I recommend the use of a high -quality amplifier for the DM -6 
with a peak power capability of at least 50 watts. (Editor's 
Note: B&W notes that the current DM -6 no longer has the 
shelving -type tone control using a transformer and thus should 
not exhibit reactive loading of the amp.) 

76 The amplitude of the anechoic frequency response, mea- 
sured axially at one meter and with one -watt average drive 
for a nominal 4 ohm load, is shown in Fig. 3. This curve is 

taken with all equalizer positions set to their indicated 
nominal conditions. Since this curve deviates in substantial 
detail from the measured frequency response supplied by B & 
W, the measurement came as quite a surprise. Extensive ex- 
perimentation revealed the following observations: the dip at 
5.8 kHz occurs for the one meter axial position and extens- 
ively changes its properties with microphone position, par- 
ticularly elevation angle relative to the axial position. At an 
angular depression 5 degrees below this position, the dip 
moved to 5 kHz, while a 5 degree upward angular position 

Fig. 2-Polar plot of impedance for worst -case 
amplifier load at high frequencies. 
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Fig. 3-One-meter-axial anechoic amplitude 
response for constant voltage drive corresponding to 
one -watt average power in a 4 -ohm resistor, with 
equalizer settings at nominal. 

removed the dip completely and gave a curve more nearly 
like that supplied by B & W. (Thus the perils of measure- 
ment.-Ed.) This higher elevation angle places the 
microphone more nearly in line with the tweeter. Other 
measurements, not presented here, show that the high fre- 
quency energy control provides a nominal 2 dB variation 
above and below the standard setting for frequencies above 5 

kHz, as B & W states, with a similar verification of the 2 dB 
contour effect between 500 Hz and. 5 kHz. (Editor's Note: In 
subsequent conversation, B&W stated that their measurement 
position was at three meters on axis with the tweeter. This 
position and distance, they feel, are much more normal for a 

listening position, and the speaker was designed to provide op- 
timum frequency and phase response at or immediately 
beyond three meters.) 

The phase response for the one meter axial position is 

shown in Fig. 4. Two curves are shown, one corrected for the 
time delay of components above 6 kHz and the other cor- 
rected for the time delay of components below 4 kHz. At this, 
the axial position, the tweeter sound arrives approximately 
0.14 milliseconds after the midrange signal. The acoustic 
position of the tweeter lies approximately 4.5 cm behind that 
of the midrange driver for the one -meter axial position. Rais- 
ing the microphone brings the two into closer time alignment, 

Fig. 4-One-meter-axial phase response corrected 
for air path delay of tweeter and midrange. 
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Others 
don't stack up 

against the books 
from Audio 

No. 607, This volume is a 

handbook on the broad as- 
pects of the practice and 
principles of multitrack 
recording. 

No. 618, Covers both the ad- 
vantages and disadvantages 
of each enclosure type. 

No. 617, This is a thorough 
learning manual about micro- 
phones and how they work. 

No. 622, Directed toward both 
the theory and the practical 
applications of audio circuits. 

No. 619, The book attempts 
to address the considerations 
in applying the IC op -amp 
with maximum effectiveness 
in a wide variety of circuits. 

No. 620, This book explains 
the operation of unique IC 
op -amp applications. 

No. 608, Here is the whole 
event -filled story of the 
phonograph's first century. 

No. 903, This new modern 
publication discusses the 
audio -system as a whole. 

Jr :eiuzich?.rInel Recoree 

IÌtlN i0 ion, SfffAittl fllCt11311Olis ' °aDMrcr' 
a DAVIS 

sesxo 

MICROPAONES 

!C ºR -ama COOKBOC:C 

SOUND RE -CORDING 
UhiOUE APPLICATIONS' 

Sound System Engineering 

Please send me the book(s) I have checked. 

Enclosed is my proper remittance for $ 

I understand if I am not fully satisfied I may return my 
selection(s) in undamaged condition within 10 days for a 

full refund. 

607, HANDBOOK OF MULTICHANNEL RECORDING, $10.95 

608, THE FABULOUS PHONOGRAPH, 1877-1977, (softback) $6.95 

609, FROM TIN FOIL TO STEREO, (sof tback) $9.95 

612, SOUND RECORDING, $16.95 

613, AMERICAN BROADCASTING, $26.50 

616, ACOUSTIC TECHNIQUES FOR HOME AND STUDIO, $8.95 

617, MICROPHONES-How They Work and How to Use Them, $8.95 

618, HOW TO BUILD SPEAKER ENCLOSURES, (softback) $4.95 

No. 609, This book has be- 

come a bible for serious 
scholars of the technical and 
legal aspects of the develop- 
ment of the audio-visual 
industry. 

No. 623, This text tells and 
shows practically and au- 

thoritatively the uses of the 
microphone. 

No. 621, The book discusses 
all types of timers, using re- 

presentative industry stan- 
dard devices as examples. 

No. 612, This extensive sur- 
vey of sound should be re- 

quired reading for every re- 

cording engineer and audio- 
phile. 

No. 616, This book presents 
important information for 
those who want to, and 
should understand the per- 
formance characteristics of 
the room itself. 

No. 613, This is the most up- 

to-date, complete, and ac- 

curate single volume on the 
development of television 
and radio now available. 

619, IC op -amp COOKBOOK, (softback) $12.95 

620, UNIQUE IC op -amp APPLICATION, (softback) $4.95 

621, IC TIMER COOKBOOK, (softback) $9.95 

622, AUDIO IC op -amp APPLICATIONS, (softback) $4.95 

623, THE USE OF MICROPHONES, (softback) $6.95 

903, SOUND SYSTEM ENGINEERING, $19.95 

Name (please print) 

Address 

City/State Zip 

Please allow 4-6 weeks for delivery 

Book and Learning Systems Division AAM2 

North American Publishing Company, North American Building, 401 N. Broad Street, Philadelphia, PA 19108 

Audio Magazine is published by North American Publishing Company, leaders in editorial excellence. 
DMAO 
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Fig. 5-Three-meter "room" response for the DM -6 

braced against the back wall with all equalizers set 
to the nominal position. 

which explains the response aberration at around 5 kHz. This 
means that a better transient response will be evident for the 
DM -6 if the location of the listener is elevated 5 to 10 degrees 
above the axial position. 

The DM -6 tweeter has an outstanding frequency response. 
It goes out to over 35 kHz on axis, but the grille, while both 
attractive and supplying physical protection to the midrange 
and tweeter, is a source of internal multiple reflections which 
can color the response above 6 kHz in a way strongly depen- 
dent upon angular position. In the frequency response, this 
shows up as 3 -dB ripples on an otherwise uniform char- 
acteristic. The most uniform response is obtained when the 
grille is removed entirely. The DM -6 is principally minimum 
phase throughout most of its frequency range. 

The three -meter room response of the DM -6 is shown in Fig. 
5 for a frontal position and 30 -degree stereo -left -channel posi- 
tion. The responses are displaced 10 dB on this chart for clar- 
ity of presentation. The equalizer controls were all set to their 
nominal position for this test, and the speaker was placed 
against a wall as recommended in the instruction manual 
which comes with this speaker. 

It is apparent that the room response of the DM -6 is not 
strongly dependent on the azimuth angle for direct sound. 
However, substantial floor and ceiling scatter of sound is evi - 

Fig. 6- Horizontal polar energy response. 

0dB 
FRONTAL AXIS 

H.F ENERGY - / 
H.F. ENERGY O 

H.F ENERGY = + 

dent in this measurement. Because of this, I recommend that 
the DM -6 not be placed on a hard floor. The average response 
drops slightly with increasing frequency, but the peaks and 
dips about this average are stronger than I would have liked 
to see on such an otherwise high -quality system. 

The polar energy response for the three positions of high 
frequency energy equalizer are shown in Figs. 6 and 7. The 
azimuth response is quite uniform within the normal stereo 
angle ranges, and there is no left -right asymmetry to cause 
stereo concern. The vertical response is stronger at positive 
launch angles but does have indication of some slight vertical 
beaming. Because of the strong energy for vertical angles up 
to 45 degrees, the DM -6 should definitely not be placed im- 
mediately under projecting shelves or surfaces that can cause 
reflected sound to interfere with the more uniform direct 
sound. 

Harmonic distortion for the tones of E, (41.2 Hz), A, (110 
Hz), and A. (440 Hz) is shown in Fig. 8. The second harmonic 
distortion is stronger than the third harmonic distortion at 
almost all sound pressure levels, and the distortion rises in a 
uniform fashion with increasing drive. These properties, as 
well as the generally low value of distortion, are a sign of 
clean sound. The DM -6 does, however, have a problem handl- 
ing very low bass at high sound levels, and care should be 
taken to prevent overdrive on strong low frequency signals. 
This speaker is not a window rattler and should not be driven 
as such. 

This is also evident in the intermodulation distortion 
measurement shown in Fig. 9. In this case we are measuring 
the crossmodulation of A4 (440 Hz) by E, (41.2 Hz) when both 
are mixed at equal level. Distortion is moderately low for 
power levels below 10 watts average, but rises rapidly above 
that power level. The nature of this crossmodulation is such 
that there is principally a phase modulation of the 440 Hz 
together with an average drop of sound level compared to 
what it would be without the low tone. At 100 watts average, 
this phase modulation amounts to about 3 degrees peak to 
peak in the 440 -Hz tone. There is, in addition, a slight retarda- 
tion of arrival time with increase in drive level. 

The transfer characteristic of the DM -6 is such that there is 

a one-half dB drop of gain at 20 watts average power relative 
to the gain at 1 watt. There is a similar drop in gain with ran- 
dom noise, but the crescendo limit on this speaker is still 

Fig. 7- Vertical polar energy response. 
TOP 

BOTTOM 
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Before Sound Guard, you only 
played a record in mint condition 
once. 

Magnification shows the record vinyl wearing away. 

You can see how the 
picture has changed. 

Independent tests* 
show that records treated 
regularly with Sound 
Guard preservative 
keep the same full 
amplitude at all fre- 
quencies, the same "C c, 

Same magnification shows no record wear. 

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

static property, it resists 
dust accumulation. 

And now, two new 
Sound Guard products: 

I. Sound Guard' 
absence of surface record cleaner, devel- 
noise and harmonic oped from extensive 
distortion as records played just research into 
once in mint condition. record cleaning 

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

Sound 
Guard® 
Record 
Preservation 
Kit 

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

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

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

Available in audio 
and record outlets. 

*Tests available on 
request. 

Sound Guard keeps your good sounds sounding good. 
Sound Guard preservative-Sound Guard cleaner-Sound Guard Total Record Care System 
Sound Guard is Ball Corporation's registered trademark. Copyright CO Ball Corporation, 1977. Muncie, IN 47302 

AmericanRadioHistory.Com



80 

to 
e 

tion at moderate levels, but had a crispness which indicated 
2 some mild response peaks in the highest register. At high 

E1 sound levels I sensed some midrange ducking, or compres - 
E2 = 2nd sion, and there was a form of distortion which sounded much 
A3= 2nd AI like cone cry, or cone breakup. This occurred on the brightest 
A5=2nd A4 transients of material such as the new Sheffield King James 

1 

r, Version recording. Unless you like to break leases, I do not 
suspect you would subject the DM -6 to the levels where this 
becomes apparent. 

Eq=3rd A 
Stereo imaging is extremely good for lateralization and 

Eg=3rd A4 moderately good for depth. Kick drum and pipe organ sound 
01 thin, to my ears, on the DM -6. Piano music is crisp but lacks a 

bit on the lower registers. Vocals sounded reasonably ac- 
curate, if a bit sibilant. 

Since the DM -6 is one of the first speakers I have tested in 
which the tweeter, midrange, and woofer are physically offset 
to provide proper transient arrival time, I was considerably 

0.011.1 
IO loo WATTS more critical in my evaluation of its transient capability. 

Generally, I felt there was an improvement in articulation of 
orchestral voices over several other speakers I have tested in 
this price range. But in honesty, I cannot say that my impres- 

s I I I SPL A2= 110 Hz sions might not be due to the fact I knew an attempt had 
80 90 100 been made to make it more accurate. In other words, it did 

I r 1 I I SPL A4= 440 Hz not jump out at me as a "wow" impression. It was better, but 
80 90 100 just better. In sum, I think the DM -6 is a good sounding 

Fig. 8- Harmonic distortion for the tones E, (41.2 speaker. Richard C. Heyser 
Hz), A, (110 Hz), and A. (440 Hz). 

I 

80 
I . 

90 

quite high at around 500 watts peak for momentary noise 
spikes. This measurement confirms the listening evaluation 
that there was some midrange ducking at high sound levels. 

The energy -time curve of Fig. 10 shows that the impulse 
response has a few problems. These problems are principally 
related to the separation in arrival time of the midrange and 
tweeter sound, and to the internal reverberation from the 
grille in front of these drivers. This data is taken one meter ax- 
ially. The first peak at 3.06 milliseconds is due to the 
midrange driver and the second peak at 3.2 milliseconds is 

due to the tweeter. Subsidiary peaks at 3.5, 3.9, 4.4, and 4.8 
milliseconds are due to the grille. If the grille were removed 
the transient response would be much better. (Editor's Note: 
B&W tells us that the current models have the following im- 
provements: The baffle board has been changed into an ir- 
regular surface, and V-shaped foam has been added around 
the tweeter. The combination, says B&W, substantially 
reduces distortion at high levels due to standing waves be- 
tween the front baffle board and the metal screen.) 

Listening Evaluation 
The DM -6 was auditioned in several different room posi- 

tions during the listening tests performed before the 
measurements. In my opinion, the best position for realism of 
the stereo illusion was obtained when the speakers were 
placed flat against a wall and facing directly outward. I did 
not find that there was any reasonable improvement to be ob- 
tained with these speakers angled either toward or away from 
the listening position. Of course, rooms and taste differ, so 
experimentation may be worthwhile for each individual 
setup. 

In my opinion, the extreme low bass end of the spectrum is 

down in level in the DM -6. I preferred the balance obtained 
when the rear -mounted bass contour equilizer was set to its 
zero, or maximum, position; the contour control set to the 
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Fig. 9- Intermodulation distortion of A. (440 Hz) by 
E, (41.2 Hz), mixed one-to-one. 

Fig. 10-Energy-time response. 
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plus position, and the HF energy control set to minus. These 
may be weird settings, but that is what I preferred for best 
subjective realism. 

The top end response was clean as far as discernible distor- 

100 
SPL E1 = 41.2 Hz 
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World Renowned Composers, 
World's Greatest Artists on the 
Society's Recordings 

You can enjoy the superb artistry of 
such musical luminaries as Maurice 
Andre, Jean-Pierre Rampal, Lily Laskine, 
Jean Martinon, Ralph Munch, Alicia De 
Larrocha, Franco Gulli, Helmuth Rilling, 
Marie-Claire Alain, Jorg Demus, Nicolas 
Harnoncourt and many others. All re- 
cording the works of the world's great 
composers. 

And the Society offers you not only the 
more popular works of the best-known 
composers, but perhaps more important 
to many music -lovers (and to schools, 
colleges and libraries) it also offers a 
large selection of works not available 
elsewhere. 

Some composers, notably Telemann, 
Pachelbel, Fasch, Gilles and many others 
have become noteworthy in today's music 
world due almost solely to the Society's 
efforts! 

Special Membership Prices 
As a member you'll enjoy substantial 

savings. Members' prices are $3.75 per 
LP and $4.95 per Cassette. This is more 
than 25% below regular retail prices of 
.$4.95 per LP and $6.95 per Cassette. 

How the Society Operates 
The Society's recordings are not sold in 

stores. They are offered directly through 
the MUSICAL HERITAGE REVIEW 
magazine at three week intervals. 

When the Society receives your re- 
quest, it sets up an account in your name. 

Special Offer 
Recordings of Worlds Great Aitists 
from Musical Heritage Society 

Any 3 Recordings of Your Choice-only $1 Each 

PLUS ALL THESE ADDED BENEFITS: 
1. FREE CATALOG 
of records and cassettes span- 
ning our entire musical heri- 
tage: Medieval, Gothic, Ren- 
aissance, Baroque, Rococo, 
Classical, Romantic, Modern! 

2. A SUBSCRIPTION FREE 
to Musical Heritage Review 
magazine, an 18 times a year 
periodical. It offers you 8 to 15 
new recordings per issue. It's 
cover price is $18.00 annually. 

3. CHARGE ACCOUNT 
This permits you the conven- 
ience of charging your purcha- 
ses-of paying for your record- 
ings after you have received 
and tried them. 

AND NO PURCHASE OBLIGATION-EVER! 
You'll enjoy these and many other benefits if you accept Complimentary 

Membership in Musical Heritage Society. 

sends you its latest catalog and includes a 
certificate entitling you to buy up to three 
records of your choice for $1.00 each plus 
shipping. (Or you may buy up to three 
cassettes for $2.00 each.) 

The Society will begin sending you 
MUSICAL HERITAGE REVIEW maga- 
zine for your edification and delight. 
There is no purchase obligation and you 
may discontinue the complimentary sub- 
scription at any time. As a subscriber two 
outstanding selections will be scheduled 
for shipment to you from each issue. 

If you wish to audition the scheduled 
selections, do not return the advice form 
always provided. Or you may order only 
the recordings you'd like to audition or 

you may advise us to ship no recordings 
at all. 

ENJOY OUTSTANDING 
AWARD -WINNING 
PERFORMANCES 

Would you like to enjoy Tchaikovsky's 
immortal ballet Swan Lake in a definitive 
performance? Or Gounod's Faust in a 
Grand Prix winning edition? Or Monte- 
verdi's monumental opera Orfeo in the 
most acclaimed rendition of all time? 

Of the Society's more than 2,300 LPs, 
nearly 200 have received top honors from 
around the world. Why not ask for a 
complimentary membership today? 

Complimentary Membership Request Form 

ML.sical Heritage Society Building 
14 Park Road 
Tinton Falls, New Jersey 07724 

OFFER OPEN TO NEW 
MEMBERS ONLY 

OFFER VALID IN U.S.A. 
ONLY. 

Lacies and Gentleman of the Society. 

Please enter my complimentary membership in the Society. I am interested in- 
[ ] 12" Stereo Records [ ] Dolbylzed Stereo Cassettes [ ] Both Records and Cassettes 

Also, please set up an account In my name, send me your catalog and enter my free subscription to 

MUSICAL HERITAGE REVIEW magazine. It is understood that I am under no purchase obligation and 
may discontinue at any time. I understand that, as a subscriber, two outstanding new selections from 
each issue will be scheduled for shipment to me. I further understand that I may opt to audition these 
selections by not returning the response form; that I may order what I want or I may decline everything 
by returning the response form. 

NAME 

ADDRESS 

CITY STATE 
_ 

ZIP 
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Toshiba Model PC -3060 Cassette Deck 

82 

MANUFACTURER'S SPECIFICATIONS 
Wow & Flutter: 0.09 per cent W rms. 
SIN: 55 dB "A" weighting without 
Dolby. 

® 
aa 

. 

Distortion: 3 per cent. 
Output: 400 mV @ 50 kilohms. 
Frequency Response: 40 Hz to 15 kHz 
with CrO2 tape. 

Dimensions: 153/4 in. (40 cm) W x 51/2 

in. (14 cm) H x 111/2 in. (29.2 cm) D. 
W eight:101/2 lbs. (4.8 kg). 
Price: $199.95. 

A cassette deck for less than $200.00 with a Dolby system 
and a nicely styled front loader is an excellent value for the 
money ... but when it also features a timer switch, provisions 
for three different kinds of tapes, and a Dolby FM switch, 
then it has to be a real bargain. And to top it off, the basic 
performance of the Toshiba PC -3060 is comparable with 
decks costing much more. The deck looks conventional 
enough with its brushed aluminum panel, instrument type 
knobs, and black metal cover. The tape compartment is on 
the left and the cassette is placed at an angle where it can 
easily be seen. Depressing the Eject lever causes the trans- 
parent cover to lift up and the cassette is pushed out very 
gently. The plastic cover can also be opened manually if 
desired. 

Underneath there is the usual row of tape control levers, 
and next to these are the headphone and microphone sockets 
(standard 1/4 inch). Above these is a digital counter and two 
tiny indicator lights for Dolby and Record with the timer 
switch. Just underneath these two VU meters are a group of 
four pushbuttons: the first two are for the selection of bias 
and equalization, the third is the Dolby switch, and the fourth 

Fig. 1- Playback response from a standard text tape. 
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100 

FREQUENCY - Hz 

10K 

is depressed when you record from FM using the Dolby 
system. On the extreme right is a dual -rotary control and at 
the extreme left is a pushbutton On/Off switch. 

The standard RCA -type input and output sockets are 
located in a small recess at the rear of the unit, and just 
above them are the Dolby calibration controls with the 25 
and 75 µS de -emphasis switch. The separate bias and 
equalization switches allow Ferric Oxide, CrO2, and Ferri - 
Chrome tapes to be used. There is also a timer switch that will 
permit the deck to be switched on via the timer in either the 
Record or Playback mode. The motor is a d.c. servo type, fed 
from a 12 V supply, and the majority of components are 
mounted on one large circuit board. There is a total of 20 
transistors and eight ICs. 

Measurements 
Figure 1 shows the playback response from a standard test 

tape, and Fig. 2 shows the Record/Replay response at 0 and 
-20 VU using Maxell UD tape. The 3 -dB -down point was at 
14.5 kHz, and it will be seen that the output shows a slight rise 

Fig. 2-Record-Replay response with the Maxell UD 
tape. 
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For over ten years, the original series of these high -precision test records 
set a standard for the audio industry. Now the new series sets an even 
higher standard. It's been revised, recut and expanded. 

The new series consists of eight records for professionals and one for 
non-professional audiophiles. 
Each record contains a complete series of easy -to -use tests to help you 
rapidly and accurately evaluate components and systems. Even one of 
these records can eliminate the need for costly, additional equipment. 
Each will find productive use and save you hours in the laboratory, on the 
production line and in field testing. 
Take a look at what this essential testing series contains: 

SEVEN STEPS TO BETTER LISTENING -For only $6.98, you can improve your system with CBS Laboratories' "Seven Steps to Better 
Listening." This high -precision test record enables you to make sure that your equipment functions properly ... to tune your system to 
your ears and your room acoustics. Included is a detailed 16 -page booklet by Audio's Edward Tatnall Canby explaining how to use the 
record to improve the performance of your system. With the record you can perform the following "ears alone" tests: left -right 
identification, phasing, loudspeaker balance, tone control setting, alternate phasing, buzz and rattle elimination, lateral tracking, and 
vertical tracking. 

Reintroducing A World Standard... 
CBS Laboratories' STR Professional Test Records 

TeChnica 
Series . 

+.Es 

*STEREOPHONIC FREQUENCY TEST RECORD STR 100 Designed for the 
evaluation of pickups and systems. Provides a constant amplitude 
characteristic below 500 Hz and a constant velocity characteristic above 
500 Hz. Tests include: Sweep Frequency-with the sweep rate 
synchronized for use with a graphic level recorder; Spot Frequency-with 
voice announcements; Channel Separation; Wavelength Loss and Stylus 
Wear-to pinpoint oversize or worn-out styli, and excessive pickup 
tracking force; Compliance; Phasing; Vertical and Lateral Tracking: Tone 
Arm Resonance-to check system performance at low and subaudible 
frequencies and thus reveal undamped resonance which may cause 
equipment overloading. 

*SQUARE WAVE, TRACKING AND INTERMODULATION TEST RECORD 
STR 112 Enables detailed study of tracking capabilities of stereophonic 
phonograph pickups. The square wave modulation allows a rapid appraisal 
of stylus -tip mass, damping, and tracking. Low frequency compliance and 
tracking are determined by means of 300 -Hz bands of progressively 
increasing amplitude. Intermodulation distortion measurements are made 
possible by graduated 200 -Hz intermodulation test bands. The Str 112 has 
been cut with vertical angle approximating 15°, which is representative of 
current recording practice. 

* BROADCAST TEST RECORD STR 151 Developed especially to meet the 
needs of broadcast engineers, audiophiles, and other professionals 
seeking a convenient signal source for the testing and adjustment of all 
audio equipment. Tests include: phonograph pickup response and 
separation, speed accuracy at 33 1/3 and 45 rpm, wow and flutter, rumble 
and hum detection, ballistic test of V.U. meters and many others." 

* RIAA FREQUENCY RESPONSE TEST RECORD STR 130 Provides RIAA 
frequency characteristics for the calibration of professional recording 
equipment and for testing the response of professional and consumer 
record reproduction equipment. This record is suitable for use with a 
graphic level recorder to provide permanent, visible records for precise 
evaluation. Spot frequency bands for use without automatic equipment are 
included. 

*318 MICROSECOND FREQUENCY RESPONSE TEST RECORD STR 170 
Provides pickup designers and recording studios with a high-level, 
easily -equalized signal for frequency response and channel separation 
measurements. The STR 170 employs a 318 microsecond characteristic 
corresponding to the "test" or "flat" mode common to most disc recording 
equipment. Constant amplitude recording is employed in the region below 
500 Hz with constant velocity recording in the region above. The transition 
is smooth, in contrast with the STR 100 which employs a sharp breakpoint 
at 500 Hz. The record is suitable for use with a graphic level recorder to 
provide permanent, visible records for precise evaluation. 

*WIDE RANGE PICKUP RESPONSE TEST RECORD STR 120 Makes 
possible the measurement of pickup response at frequencies far beyond 
the audible range, where elusive distortion elements can cause audible 
distortion. The low -frequency range includes glide -tones at twice normal 
level for the detection and elimination of arm resonance, loudspeaker cone 
and cabinet rattles. Other tests include: silent grooves for measuring 
rumble and surface noise characteristics; and standard level bands at O dB 
for overall system S/N measurements. This record is suitable for use with 
a graphic level recorder to provide permanent, visible records for precise 
evaluation. 

* QUADRAPHONIC TEST RECORD SOT 1100 Designed for calibration, 
verification, and adjustment of SQ " decoding equipment. The record 
provides test bands for pickup measurements, for adjustment of decoder 
electronics and for channel identification and balance. Each band is 
described in terms of recorded characteristics and its intended use. 

*RIAA PINK NOISE ACOUSTICAL TEST RECORD STR 140 Designed for 
acoustical testing of systems and loudspeakers and for psychoacoustic 
tests on reproduction equipment. With the STR 140 it becomes possible to 
test loudspeakers in the room in which they will be used. Spot frequency 
tones with voice announcements facilitate the testing procedure. 
Continuous glide -tones in 1/3 -octave bands cover the frequency range 
from 30 to 15,000 Hz and are synchronized with a graphic level recorder. 

The original series has been unavailable for many years. Quantities of the 
new and improved series are also limited. So make sure you have perfect 
copies on hand for years to come by ordering duplicates. Fill out and mail 
the coupon now for immediate action. SO is a Trademark of CBS Inc. 

Only a limited quantity are available. Be sure to order enough 
for many years of use. 

Send me the following test records: 

Seven Steps to Better Listening (STR 101) $6.98 each. Quantity Amount Enclosed $ 

C Stereophonic Frequency (STR 100) $10.00 each. Quantity (Payment must accompany order) 
Square Wave, Tracking and Intermodulation (STR 112) $15.00 each. 
Quantity 

I Wide Range Pickup Response (STR 120) $15.00 each. Quantity Name 
RIAA Frequency Response (STR 130) $15.00 each. Quantity 
RIAA Pink Noise Acoustical (STR 140) $15.00 each. Quantity Address 

E Broadcast test (STR 151) $15.00 each. Quantity 
318 Microsecond Frequency Response (STR 170) $15.00 each. City 

Quantity 
C Quadraphonic Test (SQT 1100) $15.00 each. Quantity State Zip 

AU/2/78 
SEND TO: 
AUDIO TEST RECORDS 
401 N. Broad Street 
Philadelphia, Pa. 19108 
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Fig. 3- Record -Replay response with the TDK SA 
tape. 

above the 3 kHz point. Next a TDK SA tape was tested using 
the CrO2 switch position as recommended and the results can 
be seen in Fig. 3. It can be seen that the high frequency rise is 

slightly steeper and the 3 -dB -down point of 14 kHz is 

followed by a more gradual rolloff. In both cases, the low 
frequency response is well maintained and free from 
"fringing" effects. The third ,tape tested was the Sony Ferri - 
Chrome, and this cassette extended the high frequency 
response to 16 kHz with a small frequency peak. Note, also, 
that the 0 VU saturation curve of the Sony tape has a dif- 
ferent characteristic than the other two. 

The next test was for distortion at 1 kHz using the three 
different tapes (see Fig. 4) and all of them showed less than 
1.6 per cent THD at 0 VU. Then distortion measurements were 
taken in the range from 40 Hz to 6 kHz at the 0 VU level-a 
drastic test that is more revealing than the -10 VU figure 
usually used. 

84 
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Fig. 4- Record -Replay response with the Sony Ferri - 
Chrome tape. 

The signal-to-noise ratio measured 57 dB with the Sony 
FeCr tape, 56 with the Maxell UD cassette, and 57 dB with the 
TDK SA. With the Dolby system in operation, the figures were 
66 dB, 65 dB, and 67 dB respectively (ref. 3 per cent THD, "A" 
weighting). The input required for 0 VU was 75 mV, and the 
output was then 320 to 500 mV depending upon the type of 
tape used. Microphone sensitivity was 0.58 mV which is 

somewhat lower than average. There is no separate 
microphone input control, and insertion of the microphone 
plug disconnects the line input. Noise in this mode increased 
by 5 dB. Crosstalk measured 47 dB, and the erase efficiency 
came out at over 60 dB. 

Wow and flutter was 0.09 per cent (DIN), better than 
specified. The rewind time was 155 seconds for a C90 
cassette, and the speed was just under 0.5 per cent slow. 
Finally, the Dolby system was checked and the tracking error 
was found to be less than 1.5 dB down to -40 dB. 

1 
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IFig. 5-Distortion at 1 kHz. 
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Listening Tests 
It can be seen that the Toshiba PC -3060 is not all that on- 

ferior to cassette decks in the $400.00 class. Wow and flutter 
is marginal y higher than you would expect from an expensive 
machine, and the frequency response is not quite as extended 
or linear-but that's about all. The extra $150.00 or $200.00 
would buy you larger VU meters with calibrations below -20 
dB, microphone input controls, a pair of variable or preset 
output controls, possibly a memory switch, a limiter, plus a 

peak -average switch for the VU meters. As the maximum 
output is over 700 mV, there is a chance of overloading the 
input stage of some preamplifiers unless, of course, Input 

3 
SA 

FeCr 

UD 

TIZ i 

i0 00 
FREQUENCY - Hi 

Fig. 6-Distortion vs. frequency at 0 VU. 

i0.. 

controls are fitted. I used a Sony 2000F which has preset 
controls for each program source. 

During the operation of the deck I found that if either the 
Fast Forward or Rewind lever was depressed while the tape 
was playing, it did not lock in and as soon as the finger was 
removed, the tape reverted back to the playback mode. I 

found this feature useful for fast indexing, and when I read 
the instruction booklet, I saw that Toshiba had designed it for 
this purpose. This proves that you should always read the 
instruction booklet first! 

So, for those who want a reasonably priced cassette deck 
with good basic performance, you will not be disappointed 
with the PC-3060-especially if you can take advantage of 
the FM Dolby feature. At the present time, there are more 
than 145 broadcast stations equipped with Dolby encoders 
and more are joining the ranks each month. George W. Tillett 

Enter No. 102 on Reader Service Card 

ANYONE PREPARED 
TO SPEND $2000 
ON A PAIR 
OF LOUDSPEAKERS 
WILL BUY 
MODEL 105'S ONCE 
THEY'VE, HEARD 
THEM. 

KEF, the pion 3ers in computer -aided loudspeaker design, set themselves the target of 
removing all coloura-ion and distortion, and presenting the best possible stereo definition, 
at a realistic concert -hall level.The result is the Model 105, now available from 
your local KEF dealer. 

Distributed in the USA in conjunction with Intratec,399 Jefferson Davis 
Highway, Arlington,`lirginia 22202. And in Canada by Smyth Sound 
Equipment Ltd., 535 Parc Industriel, Longueuil, Quebec J4H 3V7. 

KEF ELECTRONICS LTD., MAIDSTONE, KENT, ENGLAND. 
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Spectro-Acoustics Model 217 Preamplifier 

SPECTRO ACOUSTICS 

T PHONO STAGE 
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MANUFACTURER'S SPECIFICATIONS 
Rated Output: 2.0 V rms into 10 kilohm 
load or greater. 
Max. Output:10 V rms. 
THD: Less than 0.05 per cent at rated 
output, 20 Hz to 20 kHz. 
IM Distortion: Less than 0.0075 per 
cent at rated output (SMPTE). 
SIN: Phono, 74 dB, unweighted below 
10 mV input; high level, 90 dB below 
rated output. 
Frequency Response: Phono, RIAA 

within 0.5 dB, 20 Hz to 20 kHz; high 
level, 20 Hz to 20 kHz, within 0.1 dB, 
10 Hz to 100 kHz, within 1.0 dB. 

Gain: Phono, 30 or 40 dB, selectable: 
high level, 15 dB maximum. 
Input Overload: Phono, 100 mV or 300 
mV (depends on gain setting), high 
level, 10 V rms. 

Input Impedances: Phono, see test; 
high level, 50 kilohms, shunted by 20 
pF. 

Main Output Impedance: Less than 600 
ohms, resistive, direct coupled. 
Power Requirements: 105 to 125 V a.c., 
50/60 Hz, 14 W. 

Dimensions: 17 in. (43.2 cm) W 3'/2 in. 
(8.9 cm) H 7 in. (17.8 cm) D. Model 
217R available for 19 in (48.3 cm) rack 
mount. 

Weight: 4.5 lbs. (2 kg) and rack version, 
4.9 Ibs. (2.2 kg). 
Price: $250.00. 

The Spectro-Acoustics Model 217 preamplifier/control is 

another in that class of preamplifier units which has come to 
be called "straight line" preamps. Devoid of such control 
frills as bass and treble controls, high and low cut filters, and 

86 the like, the chief points stressed by Spectro-Acoustics in 
designing their little preamp-control unit center around the 
phono preamplifier section which includes 16 permutations 
of resistive and capacitive cartridge loading, selectable gain, 
a switchable sub -sonic filter, and a choice of two separate 
sets of phono inputs. 

The only rotary controls present on the black front panel of 
the 217 are a detented, center -click balance control and a 

dual element volume control, both of which are silicone 
damped for smooth rotary operation. The volume control 
turns off power in its counterclockwise setting. Seven 
identical looking pushbuttons clustered at the left of the 
panel relate to the phono section; included are the phono 
1/phono 2 selector, three buttons used for capacitive loading 
of connected phono cartridge (with individual buttons 
providing 50, 100, and 200 pF of capacitance, but capable of 
being used in combinations for up to 350 pF in addition to the 
18 pF residual loading capacitance) and a button which 
chooses either 47 kilohm or 100 kilohm resistive loading of 
the cartridge. Another button selects 30 dB or 40 dB gain for 
the phono stages while the last button in this cluster in- 
troduces an 18 dB per octave sub -sonic filter. An additional 
group of eight pushbuttons located near the center of the 
panel handle program source selection (phono, tuner, or aux), 
tape copying (from either of two tape decks to the other), 

tape monitoring of up to two connected tape decks and 
mono/ stereo mode. A small LED indicator light above the 
two rotary controls glows red when power is turned on. 

The rear panel of the 217 contains a total of 18 phono -tip 
jacks corresponding to the input, tape output, and main 
output facilities already described. Switched and unswitched 
a.c. receptacles are also provided on the rear panel, as are 
individual chassis ground terminals below the pairs of phono 
input jacks. 

Circuit Configuration 

A complete circuit diagram of the Spectro-Acoustics 
Model 217 is reproduced in Fig. 1. Only one audio channel is 
shown, since both channels are identical in circuitry. By using 
monolithic IC op -amps with isolated feedback and signal 
input points, the phono amp stage is afforded a high degree 
of isolation between the RIAA feedback network and the 
signal input point. The 4136 devices used contain four gain 
and phase -matched op -amps and offer an open -loop band- 
width of 3 MHz, 105 dB of isolation between the four stages, 
and a 0.1 microsecond rise time. The same IC sections are 
used for the line amp and the output amp of the 217. The ICs 
are powered from regulated supplies of ±16 volts. 

Performance Measurements 

Measurements of the effect of different loads on a variety 
of cartridges could not, of course, be made in our static 
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Fig. 1-A complete circuit diagram of the Spectro- 
Acoustics Model 217 Straightline Preamplifier. 
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bench tests but will be discussed later. Maximum output of 
the 217 measured 11.6 V rms before noticeable clipping 

88 occurred. For rated output of 2.0 Volts, phono input sensitiv- 
ity measured 2.2 mV (in the 40 dB gain position) and 7.0 mV 
(for the alternate 30 dB gain setting). Signal input of 250 mV 
at the high level inputs was required to produce rated output 
of 2.0 V. At the 2.0 volt output level, THD measured 0.009 per 
cent for a 1 -kHz signal, 0.009 per cent at 20 kHz, and 0.027 
per cent at 20 Hz. IM distortion was 0.007 per cent for the 
same equivalent rated output voltage. Overload in phono, for 
the high -gain setting was 82 mV, a bit short of the 100 mV 
claimed, but of course, in the lower gain mode, overload 
capability increased to 250 mV. RIAA phono response ac- 
curacy was within 0.1 dB from 30 Hz to 20 kHz. With the sub- 
sonic filter activated, over all phono response came close to 
the newly recommended RIAA playback curve which calls for 
a roll -off beginning at 31.5 Hz. Unweighted S/N in phono was 
66 dB below actual input sensitivity which, translated to a 10 
mV reference works out to 79 dB, or 5 dB better than claimed 
by the manufacturer. For the lower phono gain setting, 
measured S/N was 71 dB with respect to a 7.0 mV input. 
Frequency response via the high level inputs was flat from 3 

Hz to 145 kHz for 1 dB roll -off and from 2 Hz to 175 kHz for 
the -3 dB points. 

Listening and Use Tests 
If you ever had any doubts about the importance of 

correct cartridge loading in a hi-fi system, you have only to 
connect a cartridge-almost any cartridge-to the Spectro 
Acoustics 217 and start playing with those front panel 
switches to realize that much of the so-called "difference" 
between cartridges that is ascribed by some "experts" to the 
engineering differences between pickups is, in reality, a 

function of cartridge loading. Shure cartridges, for example, 
require much higher capacitive loading than do some other 
competitive brands; 450 pF is typical for most Shure Models. 
With audio cable manufacturers still featuring low - 

capacitance cables as a "plus" feature (a throwback to the 
days when CD -4 cartridges were being sold for discrete 
quadraphonic playback), you would have to have a cable 
some five meters long or so to come up with the correct 
capacitance for these pickups. Insufficient capacitance 
results in audible high -frequency stridency in such pickups. 
The 350 pF plus of capacitance available at the input of the 
217 makes the problem much easier to solve. 

But the clean sound we heard when reproducing discs via 
the Spectro-Acoustics 217 was, we feel, more than just the 
result of proper cartridge impedance loading. The people at 
Spectro-Acoustics seem to have figured out the right sort of 
interface between a magnetic cartridge and its required 
associated low-level electronics. The sub -sonic filter really 
makes a difference, too, regardless of how low you think your 
turntables's rumble is. Without in the least affecting low - 
frequency musical content, the steep sub -sonic filter when 
activated resulted in an audible "cleaning up" of mid -range 
and even high -frequency musical content which then seemed 
totally devoid of annoying intermodulation products. 

Certainly, the 217 was designed for optimum phono per- 
formance with little concern for other tone controlling 
facilities. It does lend itself well, however, for connection of 
graphic equalizer, such as Spectro-Acoustics Model 210. 
Tape switching is sufficiently flexible to permit using this, or 
other equalizers, either before the inputs of connected tape 
decks (for making pre -equalized tapes) or after tape machine 
outputs to facilitate equalization during listening, mon- 
itoring, or tape copying, depending upon the settings of the 
associated equalizer switches. 

For those audio buffs who are concerned with phono 
reproduction and care less about extra control frills, the 
Spectro-Acoustics 217 offers excellent value at its suggested 
price. Construction is professional, both in appearance and in 
terms of parts and circuit board quality. The little unit tends 
to dispel the myth that really superior separate preamp- 
control units have to cost a small fortune. Leonard Feldman 
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Beyerdynamic Model M500N (C) Microphone 

MANUFACTURER'S SPECIFICATIONS 
Operating Principle: Pressure gradient. 
Frequency Response: 40-18,000 Hz 
within 2.5 dB of nominal curve; in- 
dividual chart record supplied with 
each microphone. 
Polar Pattern: Hypercardioid (also 
known as "supercardioid"). 
Output Level @ 1 kHz: 
Open Circuit Voltage: 0.9 mV/Pa (-60 
d By/Pa). 
Power Sensitivity: -60 dBm. 
EIA Sensitivity Rating: -153 dB. 
Electrical Impedance: 200 ohms. 
Load Impedance:1000 ohms, min. 
Diaphragm (Ribbon); Pure aluminum, 
21.6 mm (0.85 in.), weight, 0.34 milli- 
grams. 

Case: Aluminum. 
Case Finish: Matte black anodized 
(aluminite process ). 

Dimensions: 7.44 in. (18.9 cm) L x 2.22 
in. (5 65 cm) x 0.95 in. (2.4 cm) conical 
shaft diameter. 
Net Weight (Less cord): 8.5 oz. (240 
grams). 

171 

Built-in Male Connector: Switchcraft 
M3M, or equivalent. 
Special Features: Integral windscreen 
and a four -stage "pop" and blast filter. 
Swivel Mount: MKV6 Quick release 
clamp supplied. 
Cable: MVK N(C), 42cm (16.5 in.), 2 - 

conductor shielded, black rubber 
jacket. Switchcraft A3F connector on 
microphone end. 
Price: $169.95 with leatherette carrying 
case. There are a full line of optional 
accessories available such as goose- 
neck, table and floor stands, and cable 
transformers. 
Note: Specifications are listed for the 
200 -ohm model, but a 500 -ohm model 89 
is also available. 

The M500N (C) is a unidirectional ribbon microphone with 
a rising frequency response characteristic, and thus is a good 
choice for "pop" vocalists and instruments. A detailed 
selection chart, available from Beyer, lists 24 applications for 
which the M500N has "outstanding performance," plus an 

additional 24 for which it has "good performance." The list 
includes banjo, guitar, sitar, and theorbo (which the 
cognoscente will recognize as a doublenecked form of lute 
for which no music has been written since 1732.) This is the 
most detailed application data we've seen on microphones, 
and we appreciate the effort Beyer has made to ensure 
correct application of their products. 

Many English-speaking readers may be confused by the 
association of the trade name Beyerdynamic with a ribbon 
mike. We were surprised to find that this "stick and ball" 
microphone, prominently marked Beyerdynamic, contains a 

ribbon transducer. The justification for this apparent con- 
tradiction is that both ribbon and moving -coil transducers 
operate by the electrodynamic principle, where voltáge is 

induced into a conductor that is moving in a magnetic field. 

From the Beyer literature, we learn that they have been 
making microphones for about a half -century. However, until 
very recently, Beyer microphones were relatively little known 
in the U.S., and our old catalog sheet on the M500 (three to 
five years old) shows it was available only with a Tuchel 
connector. Now, the line has been Americanized with 
Cannon- type connectors and quite readable English 
language data sheets. At present, Beyer microphones, 
headsets, transformers, and accessories are being actively 
marketed in the U.S. by Hammond Industries. 

Most of the Beyer ribbon microphones have flat frequency 

response characteristics and are best suited to applications 
with high-grade audio components that include variable 
equalizers. The tailored, rising response of the M500N 
eliminates the need for external equalizers for the pickup of 
"pop" vocal and instrumental music. The response charac- 
teristic is also suited to high intelligibility speech 
reproduction in sound reinforcement systems. 

The specifications include some parameters of the Beyer 
ribbon. Having designed some RCA ribbon microphones, we 
were able to make some comparisons. The Beyer ribbon is 

21.6 mm long and weighs 0.34 mg, while the RCA BK -5B 

ribbon is 25.4 mm long and weighs 0.2 mg. The difference in 

mass is not the significant point, as high electro -acoustic 
efficiency requires a narrow range of foil thickness in order to 
match the air load. The significant difference is that Beyer, 
using a ribbon of similar size, has developed a magnetic 
structure and acoustical resistance termination of greatly 
reduced size and weight compared to the RCA mike. The 
sensitivity of the M500N is only 3 dB less than the BK -5B. 

The blast filter feature of the M500N, which is said to 
protect the ribbon from breath blast, is not new. (The BK -5B 

has a filter which, tests have shown, protects the ribbon from 
the blast of .38 caliber blank cartridges.) 

Laboratory Tests 
Figure 1 is the impedance vs. frequency curve. Ribbon 

resonance is about 130 Hz, and the familiar "third harmonic" 
is about 450 Hz. Good response is obtainable to about an 

octave below the fundamental resonance, as shown in Fig. 2. 

The high resonance of the M500N makes it more suited to 
voice or other than bass instruments. The literature hints that 
this mike has less proximity effect than other unidirectional 
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Fig. 1- Impedance of the Beyerdynamic M500N(C) 
microphone. 
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mikes. The curves of Fig. 2 show that the Beyer will sound just 
as "boomy" as the others at close distances. This problem is 

not severe because Beyer has adjusted the distant response 
(see 24 -in. curve) to be rising at a rate of about 5 dB per 
decade of frequency. We immediately noticed that the 
M500N is similar in the voice range to the Shure 548, 565, etc. 
series. These Shure mikes are favored for their clarity on 
vocalists, and the M500N should be equally as good. 
However, the M500N has more response in the lowest and 
highest octaves, compared to Shure, so it will be superior on 
certain high- and low-pitched instruments. Of course, you 
must pay more to obtain this performance. Note that the 
frequency response curves have a "glitch" at the ribbon 
harmonic of 450 Hz. This is characteristic of ribbon trans- 
ducers, even though this sometimes smoothes out with age. 

Our 24 -in. curve agrees with the curve supplied with the 
microphone, ± 1 dB above 1000 Hz and ± 2 dB below 1000 
Hz. We are pleased with this excellent correlation with a 

foreign lab. (Following a recent review of a Shure mike, we 
conducted a correlation test and found we agree ± 1 dB with 
their lab.) 

The directional frequency response curves are shown in 
Fig. 3. These compare favorably to the published polar 
response graph. The hyper- or supercardioid is characterized 

by a null at 120° to 135°, but we were content merely to check 
90° and 180°. From 0° ±90°, the pattern is essentially in- 
dependent of frequency, so there will be little change in 
sound quality within the useful pickup angle of 0 ° ±45 °. (A 
cardioid mike has a useful range of 0° ± 60°.) The hyper - 
card ioid is ideal for the pickup of one or two vocalists. Where 
the loudspeakers are placed to the side, feedback will be less 
of a problem than with a cardioid. For pickup of larger groups 
of vocalists or instruments, a cardioid is to be preferred. Our 
experience with figure -eight (bidirectional) microphones, 
which have a 90° pickup angle, is that sometimes individual 
talkers or vocalists will position themselves more than 45° off 
axis, resulting in a low audio level. 

It should be noted that ribbon transducers have 
assymetrical directional characteristics. In the plane normal 
to the ribbon, the pattern is superior at high frequencies to a 

transducer with a round diaphragm. In the plane of the 
ribbon, the pattern is degraded at high frequencies, similar to 
a round diaphragm of equivalent dimension. Most ribbon 
mikes are designed to be used with the ribbon vertical 
because most sound sources are disposed in the horizontal 
plane. Beyer gives no clue as to the plane of the ribbon in the 
M500N, so it's possible the user might noticeably improve the 
off -axis sound by rotating the mike. 

Hum sensitivity is as low as our BK -5B, and this should be 
no problem with the M500N. The wind and "pop" sensitivity 
was slightly greater than with the BK -5B, though in order to 
obtain this result we used a large four -inch diameter wind- 
screen on the BK -5B. Vibration noise was a little greater with 
the M500N than with the BK -5B, but much less than a Shure 
548, for example. 

Dynamic moving -coil cardioids have exceedingly high 
vibration sensitivity due to the "seismic" effect on the 
massive coil and diaphragm. For many applications, this 
feature alone may justify the purchase of the Beyer mike. 

Phasing is pin 2 positive, in agreement with the proposed 
EIA revised standard. 

The anodized finish is hard and durable, but will show 
scuff marks. The "ball" is much less rigid than that of the 
Shure 565 -SD, and can be deformed by finger pressure. The 
spring -mounting clip is poor and has no threaded metal insert 
with the stand. The swivel from the Shure 548 works very well, 
and the user is advised to use this swivel. 

It is very important to use caution when checking contin- 
uity of the mike cabling-ribbons are usually destroyed by 
the d.c. current pulse of most ohmmeters. 

Listening & Subjective Tests 
The M500N sounded much crisper on voice than our BK -5B 

with V2 (voice) compensation, and it sounded identical to a 

Shure 548 mike. A 4 -dB higher gain was needed to match the 
Beyer to either of the comparison mikes. 

Only pop music was used for testing. The Beyer sounded 
more "tipped up," "present," or "brighter" than the BK -5B 
(M) (without voice rolloff). The M500N sounded similar to the 
Shure 548, except more overtones of strings were heard. 
Sometimes high -frequency distortion and noise, as from 
recorded sources, would be reproduced by the Beyer's ex- 
tended response, though this would be filtered out by the 
more restricted response of the Shure. 

For many less critical voice and pop music applications, 
the Beyer has no performance advantage compared to the 
much less expensive moving -coil cardioid mikes, such as the 
Shure 548 or 565 SD. However, the M500N (C) is an excellent 
choice for more demanding applications and for any pop 
application where economics permit the choice of a high- 
grade mike. Many professionals will welcome the availability 
of a ribbon in a pop musician style package. Jon R. Sank 
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Michael Tearson 

Jon Tiven 

In City Dreams: Robin Trower 
Chrysalis CHR 1148, stereo, $7.98. 

Robin Trower has grown into one of 
rock's most eloquent guitarists. His 
explorations with slower -paced music 
have directed him towards economy 
rather than dazzling velocity for its 
own sake. His vision first emerged in 
his farewell tune to Procol Harum 
Song to a Dreamer from his final album 
with them Broken Barricades. That 
song was dedicated to Jimi Hendrix 
with whom Robin's early solo efforts 
were compared. The ethereal at- 
mosphere he generates is certainly 
inspired by Jimi's stuff, but Trower has 
grown and developed his own vocab- 
ulary along the way. His band has been 
a power trio, guitar, drums, and bass/ 
singer. Jim Dewar, the band's voice, 
also brought along the less chronicled 
influence of Free. That defunct band 
also played at often excruciatingly 
slow tempi. Another feature was the 
amazing voice of Paul Rodgers who 
has achieved his measure of fame with 
Bad Company, and Dewar at his best 
rivals those pure smoky tones. The 
resemblence between the bands is 

clearer nowhere than on the slow 
shuffle Sweet Wine of Love or Falling 

Star which has lyrics that echo Hen- 
drix's If Six Was Nine. 

With the new album a lot of press 
ink has gone into explaining how add- 
ing a bass player to free Dewar to 
concentrate on singing only changes 
the band's sound. The new player, a 

fellow name of Rustee Allen, gives 
Trower a kick that is felt in the snappy 
side- openers, Smile and the explosive 
Somebody's Calling. The real dif- 
ference between guitar, drums, bass/ 
singer and guitar, drums, bass, and 
singer is just a bit better music. Those 
loping rhythms and washes of guitar 
are all very much present, especially 
on the title track, a song very much in 
the tradition of Bridge of Sighs. 

In City Dreams has been nicely 
recorded, soliddrum sound, thick bass, 
the guitar an over where it belongs 
except for the apparent concert 
recording of the blues Further on up 
the Road which is noticeably hissy. The 
review disc suffered from an unac- 
ceptable pressing of the first side 
which had irritating surface noise that 
obliterated portions of a soft song like 
Bluebird. Side two played better. M. T. 

Sounc: B- Performance: B 

Seconds Out: Genesis 
Atlantic SD 2-9002, stereo, $11.98. 

That Genesis would solidify after 
the departure of lead singer Peter Gab- 
riel was an unlikely outcome, but it's 
happened. Whether they will similarly 
survive guitarist Steve Hackett's leav- 
ing after they cut this live album re- 
mains to be seen. In any case, Seconds 
Out is one of the year's most delightful 
releases. 

As an ensemble Genesis has always 
been very solid. This is historically 
their greatest strength since their 
material is not oriented toward solos. 
It is the total picture that most in- 
terests them. Their concert album 
naturally emphasizes post -Gabriel 
material like Afterglow, Dance on a 

Volcano, Squonk, and Robbery Assault 
and Battery. However Gabriel's spectre 
doesn't intimidate them from doing 
songs associated with his considerable 
presence, and the band does very well 
indeed. Carpet Crawlers and I Know 
What I Like in my Wardrobe never 
sounded better. Why, even the epic - 
length Supper's Ready which covers all 
of side three loses nothing. Their wit is 

never more evident than in the unlikely 
medley of The Lamb Lies Down on 
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Broadway with the closing segment of 
The Musical Box. 

The album has a warm sonic quality. 
It does not crackle with electricity, but 
you'd not expect Genesis cerebral, 
lofty music to crackle. The sound 
matches the music. 

Seconds Out is a winner. I don't 
generally like live records. All too 
often they are just another way to 
repackage greatest hits, but Genesis' 
live one really communicates the 
strength of the band. Their music leads 
inescapably to pleasure. M. T. 

Sound: B Performance: A 

Aja: Steely Dan 
ABC AB -1006, stereo, $7.98. 

This album has been a long-awaited 
and a very much anticipated item. 
Following what Michael Phalen calls in 
his florid liner notes a "depraved and 
cynical masterpiece" in The Royal 
Scam, Steely Dan delivers something 
of a mystery in Aja. This is, of course, 
completely in character for the elusive 
Donald Fagen and Walter Becker who, 
with producer Gary Katz and a broad- 
side of studio players, form Steely 
Dan. The sound is instantly their own, 
jazzy, and light, yet clever and punchy. 
Still, all is not quite right in Babylon. 
The sardonic edge that marked songs 
like Don't Take Me Alive, The Fez, or 
Haitian Divorce from Scam to name 
three, is somehow missing in Aja. The 
subject matter and plotlines are so 
oblique as to be undiscernable. Taking 
their place seems to be a more 
stretched -out approach, letting the 
studio players, guys like Wayne 
Shorter, Tom Scott, Victor Feldman, 
Chuck Rainey, or the six drummers 
employed in the course of the seven 
songs, take it out instead. Usually this 
kind of situation means that the 
writers are coasting or biding time. 
What's even more weird is that who- 
ever is playing seems to make little dif- 
ference since the sound of the album is 

almost neurotically consistent. 
The combination of clarity, focus, 

and theme that marked Scam,or Katy 
Lied, or even Countdown to Ecstasy are 
all too conspicuously absent on Aja. 
However well recorded Aja is, and 
believe me it is, with nothing at the 
core Aja suffers. M. T. 

Sound: A - Performance: C 

Metro 
Sire SR 6041, stereo, $6.98. 

This time the cover gives it all away. 
Metro plays Art Rock, complete with 
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capital letters. Metro's members, Peter 
Godwin, Duncan Browne, and Sean 
Lyons take things seriously, even their 
humor and wit. After all, anyone who 
does a song called Mono Messiah must 
have a sense of humor somewhere. 

Musically Metro is a light opera 
Genesis who utilizes all sorts of special 
effects and plenty of sudden time 
changes. Though their material is 

engaging, phenomenal it isn't, pleasant 
it is. On the odd shot, Black Lace 
Shoulder for one, they verge on 
powerful. Then it is Graham Presket's 
searing solo violin that propels them. 

The album is plagued by noisy 
recording embodied by a constant hiss 
which forces too much cymbal and hi - 
hat. The soft passages which are 
crucial to a group like Metro are 
rendered downright annoying. When I 

rolled off the highs at home much of 
the music's sparkle left as well. 

Keep watching Metro. Ambition like 
theirs deserves encouragement. M. T. 

Sound: C- Performance: C+ 

Midnight Wind: The Charlie Daniels 
Band 
Epic PE 34970, stereo, $6.98. 

Playing that solid Southern rock 'n' 
roll Charlie Daniels and the boys have 
become the form's leading exponents. 
They play with fire and the deter- 
mination of an evangelical. Midnight 
Wind contains 10 new songs of modest 
size, steering clear of the epic 
proportions of Saddle Tramp. A 
straight -ahead approach results, that is 

most effective on the good-timey stuff 
like Sugar Hill Saturday Night and 
Redneck Fiddlin' Man. The slower 
songs tend to drag, needing a more 
expressive voice than Charlie's to work 
best. 

Sound and production are un- 
cluttered and, save the surprisingly 
distant rhythm section, are just fine. 

Midnight Wind may not save your 
soul, but I doubt you'll mind, and it 
won't hurt in any case. M. T. 

Sound: C Performance: B - 

Eddie Money 
Columbia PC 34909, stereo, $6.98. 

Here's a sleeper for you. Eddie 
Money is an unknown from out of the 
pile whose opening song Two Tickets 
to Paradise is hook city. It grabs hard 
with barbs on the hooks so they won't 
let go. A smashing start. 

From there Eddie moves through yet 
another cover of Sam Cooke's You 
Really Got A Hold on Me, a good one, 
too, and then to Wanna Be A Rock 'n' 

Roll Star just so you can't mistake his 
intentions. Strong stuff this. And the 
album maintains its pace all the way 
through. 

Money's songs are happy rock 'n' 
roll celebrations with melody and 
hooks. The musicians are pros who 
turn in solid performances. Bruce 
Botnick who produced it is yet another 
pro, and his touch streamlines the 
Money music into something rewar- 
ding, fresh, and urgent. 

Eddie Money is young and hungry. 
He sings as if he means it, and he just 
might. M. T. 

Sound: B Performance: B+ 

The Boomtown Rats 
Mercury SRM-1-1188, stereo, $7.98. 

Call 'em New Wave if you like, but 
this new Irish band is a fine, crackling 
rock and roll band. Robert John Lange, 
a busy fellow, produced the Rats' 
album. While they are no Graham 
Parker & the Rumour (whom Lange 
produced on Heat Treatment) there are 
similarities. Both play urban rock with 
a strong roll and lots of street savvy. 
Take the Rats' Lookin' After No. 1 

which has the sound of an anthem. 
Joey's on the Street Again tells a story 
with scope and the cinematic dy- 
namics Of a Bruce Springsteen at his 
best with a super sax part by Albie 
Donelly of Supercharge. Some is just 
loud and raucous, Never Bite the Hand 
that Feeds You for one. 

Lange's production is very basic, 
loud, and fuzzy. There is a good deal 
of hiss that only loud rock can mask. 
The music's scope ranges from Joey's 
intricacy to the just plain dumb. Since 
the lads don't take it all too heavily 
with their obvious sense of fun, it's 
easy to take the stupidity as it comes. 

Maybe it all boils down to this: if the 
Boomtown Rats put you off, it may 
just be that you've finally outgrown 
basic rock & roll and its raw, young 
energy. Me, I still need that occasional 
bucket of cold water in my face. M. T. 

Sound: D+ Performance: B- 

Slowhand: Eric Clayton 
RSO RS -1-3020, stereo, $7.98. 

Resurrecting a nickname from over 
a decade ago, Eric Clapton's newest is 

another of the low-key albums he has 
made for the 70s. This time he even 
takes a guitar solo or two. Produced 
again by Glyn Johns, the sound is rich 
and bell -clear with exceptional bass 
presence and the drums way out front, 
perhaps a bit too far. 

The album has a warm, easy tone 
indicated by the selection of non - 

ALLISON: THREE 
Press comment: 

STEREO 
"The overall sound quality of the 
Allison:Three was exceptionally 
clean and clear, with excellent defi- 
nition. There were no signs of strain; 
distortion was very low, even at 
substantial power levels. 

"On our pure -tone tests, the Alli- 
son:Three proved to be one of the 
lowest -distortion bass reproducers 
that we've come across. There was 
no evidence of midrange or tweeter 
buzzing either. 

"In its price range, we'd match the 
Allison:Three with the best systems 
we've auditioned, and we wouldn't 
hesitate to compare it favorably with 
many loudspeakers that are consid- 
erably more expensive. 

"All drivers are of Allison manu- 
facture and appear exceptionally 
rugged. 

"We'd like to digress for a moment 
and comment on this manufacturer's 
literature. Simply stated, it's the best 
we've seen. Loudspeakers gener- 
ally come with a paucity of informa- 
tion, and what there is of it is fre- 
quently "hyped." This is hardly the 
case with Allison ... If we were to 
give a "consumer -protection" award 
to a speaker manufacturer, our can- 
didate would be Allison Acoustics." 

A reprint of the entire review and our 
informative product catalog are avail- 
able on request. 

ALLISON ACOUSTICS 
7 Tech Circle, Natick, Alassachusetts 0l760 
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AKAI 
INTRODUCES 
THE PERFECT 

COUPLE. 
Choosing a tuner and integrated 

amplifier is a lot like choosing a 
mate. You look for things like com- 
patibility, performance, appearance 
and fidelity. 

Now AKAI makes the matching 
process foolproof with a couple 
paired on the grounds of total com- 
patibility. And while they incorporate 
specs and features not found on 
all -in -one receivers, they're priced 
to be affordable. 

Hear them today at your AKAI 
dealer. And live in perfect harmony. 

AM -2800 INTEGRATED 
AMPLIFIER 80 watts per Channel 
Continuous Output Power, Min. 
RMS at 8 ohms from 20 to 20,000 
Hz with no more than 0.08% Total 
Harmonic Distortion. 

Large Power Output Meters with 
100 or 3 watt Scale Selector, Low and 
High/Low Loudness Control, High 
and Low Frequency Filters, Audio 
Mute (-15 dB or -30 dB), Bass, 
Midrange and Treble Controls. Two 
Phono Inputs, two Tape Inputs. 

Power Bandwidth (IHF): 7 Hz 
to 40 kHz/8 ohms. Residual Noise: 
less than 0.5 mV at 8 ohms. 

AT -2600 STEREO AM/FM 
TUNER Phase Lock Loop MPX 
Circuitry, Balanced Flywheel Tuning, 
High Blend Switch, Signal Strength/ 
Deviation and FM Tuning Meters, 
Output Level Control and Automatic 
Frequency Controls, Variable 
FM Muting. 

Sensitivity (IHF): 1.7 µV; Capture 
Ratio: 1.0 dB; Stereo Separation: 
more than 45 dB (1 kHz). 

AKAI 
You never heard it so good. 

N 

' I 

s 1 

original material. We're All the Way, 
one of Don Williams' country tunes, 
John Martyn's lovely May You Never, 
and J.J. Cale's Cocaine all receive fine 
renditions, nearly up to the originals. 
The blues Mean Old Frisco has a 
Mississippi Fred McDowell feel to it 
with its parallel guitar and voice lines. 
Eric's new songs are pleasant enough, 
especially Lay Down Sally and Next 
Time You See Her. It's also good to 
hear Eric stretch out as he does on The 
Core which really features Mel Collins 
on sax. 

Credits are a bit hazy. It's tough to 
tell a George Terry solo from a 
Clapton. But the overall amiability 
carries the day. M. T. 

Sound: A - Performance: C + 

Night After Night: Nils Lofgren 
A&M SP -3707, stereo, $9.98. 

Nils Lofgren's two -disc live album is 

pretty ordinary. Though he's a crowd- 
pleaser who can rock out strong or 
caress a softer one as well, he remains 
his own biggest question mark. His 
musical posture is so detatched as to 
occasionally make him appear to be 
bored with his own show. His band is 
solid yet spare. Not a knock-out unit, 
though one of the best line-ups Nils has 
had, they seem content to try to win it 
by decision. Thus the set contains no 
new material, no real surprises. Songs 
like Keith, Don't Go, Back It Up, Cry 
Tough, Like Rain, and the Coffin -King 
favorite Coin' Back are mainstream 
Lofgren. 

The live recorded sound isn't terribly 
distinguished. Generally it is adequate 
enough, but side two has a serious hiss 
problem. M.T. 

Sound: D+ Performance: C 

Dance Band on the Titanic: Harry 
Chapin 
Elektra 9E-301, stereo, $11.98. 

Dance Band on the Titanic following 
a double -pocket, live album is 
Chapin's second two -record set in a 
row. A studio collection of new songs 
this time, it is his most ambitious work 
to date. 

Brother Steve Chapin again acts as 
producer, and his work is as fully 
wrought as possible. Harry is an engag- 
ing guy who sometimes overreaches 
with his ideas and buries them beneath 
their own weight when that happens. 
However, on the most difficult num- 
bers, the title track and the nearly 
sidelong There Only Was One Choice, 
Harry delivers the goods with 
fascinating thoughts and images 

brought out by the lavish musical 
ideas. 

In between are highs and lows. The 
highs include the sardonic Bluesman 
and a number of tender moments, 1 Do 
It for You, lane and the whole of side 
three. 

Harry Chapin is a serious guy, dedi- 
cated to his music and to his work for 
"World Hunger Year." His conscience 
is alive and well. His song -stories are a 
special breed that requires full atten- 
tion to really matter to you. Dance 
Band on the Titanic is a double album 
that mostly holds together. M.T. 

Sound: B+ Performance: B 

Young Men Gone West: City Boy 
Mercury SRM-1-1182, stereo, $7.98. 

Call it clever rock if you must, but 
that's what City Boy is about. Their 
sound, lyrical intent, and content are 
strongly influenced by 10cc. The songs 
are sharply conceived around bent 
ideas. This, their third album, is a 
heavily crafted one, marked by sharp, 
bright sound, and disarming presence 
and energy. 

Their second album, Dinner at the 
Ritz, edged the group toward sweeping 
panoramic tableaux with disappoint- 
ing aesthetic and economic results. So 
this time they've returned to a self-con- 
tained song format in which eight of 
the 11 songs are under four minutes 
with only one over four and a half. 

Much of Young Men Gone West con- 
cerns late '70s sexual mores and op- 
portunities, marital, extra, and single. 
Bordello Night and She's Got Style 
cover the sporting scene. The title song 
and One After Two hit on the 
singles/lost-weekend situation. Honey- 
mooners is a funny mix or match story. 
The Runaround and Bad for Business 
cover the extras, while The Man Who 
Ate His Car and Millionaire hit the 
human interest angles. 

City Boy is full of angles, all of them 
sharp. If their records weren't so well - 
made, their own cleverness could undo 
them. Instead they are just good 
enough to be really dangerous. M.T. 

Sound: B- Performance: B+ 

Love You Live: Rolling Stones 
Rolling Stones COC 2-9001, stereo, 
$11.98. 

A two -record set with three sides 
recorded in Paris and the fourth at 
Toronto's El Mocambo club, this re- 
lease is exactly representative of latter 
day Stones, no more, no less. The 
sound quality and mix leave plenty to 
be desired. The album is very muddy 
indeed. Occasionally even Mick Jag - 
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ger's vocals get totally lost. The Paris 
sides capture the Stones at their most 
average with that special spark some- 
how missing. The El Mocambo side is 

an experiment in which the Stones re - 
explore their blues band roots and ear- 
ly scuffling club days. Though the air is 

alive, it only proves you can't go home 
again. What once was rough-hewn now 
appears only sloppy. Surrounding it all 
is Andy Warhol's ugliest record cover 
ever. M.T. 

Sound: C - Performance: C 

Weekend Rendezvous: Racing Cars 
Chrysalis CHR 1149, stereo, $7.98. 

These Racing Cars guys have spunk. 
Back with a second album only half a 

year after their first, a goodie that slip- 
ped by most of you, they continue to 
make fresh, interesting music. Their 
songs are clever and thoughtful, and 
played with distinction by a strong 
band led by their expressive 
singer/writer, Morty. 

This is a no-nonsense British band 
developing confidence. Even on their 
slower material they play hard and 
true, and melodiously. Their recording 
style is refreshingly uncomplicated, us- 
ing precious little overdubbing and no 
extra string or horn sections. 

Racing Cars deserve a listen. They 
are becoming something special. M. T. 

Sound: B- Performance: B 

Show Time: Ry Cooder 
Warner Brothers BS 3059, stereo, $6.98. 

Except for the opening track Show 
Time is a live recording of the amazing 
Tex-Mex band Cooder toured with last 
winter. It featured accordion legend 
Flaco Jimenez. As ever, Cooder pre- 
sents a joyously eclectic experience on 
the disc. 

The opener is a Gary U. S. Bonds 
oldie, School is Out, which was re- 
leased as a single at the start of sum- 
mer and sank without a trace. It is a 

bright, fun calypso -tinged number. 
The live show opens with a rousing 

Alimony from Cooder's first album, a 

spirited romp. Jesus Is On the Mainline 
is next. This standard of his repertoire 
gives Ry a chance to stretch out on 
some of his patented acoustic bottle- 
neck work. Cooder lets his backing 
singers Eldridge King, Terry Evens, and 
Bobby King take lead vocals on Dark 
End of the Street while he plays some 
bone -tingling, eerieeelectric bottleneck 
leads as the whole band slides back in. 

Flaco shines on the medley that 
opens side two. Seguin written by his 
father is a standard showdown number 
in Flaco's natives circles in the South- 

west and his is the current definitive 
version. The quirky jump Seguin has 
leads into Woody Guthrie's Do Re Mi. 
Excellently played, the segue is still 
somewhat forced. Volver, Volver is a 

Cajun piece followed by a surprisingly 
somber reading of Alfred Reed's How 
Can a Poor Man Stand Such Times and 
Live, another Cooder standard. The 
album closes with a smoking Smack 
Dab in the Middle. 

Ry produced Show Time himself. 
The sound is good if not exceptional. 
The music is spirited and fun, slightly 

stronger on the first side. Most of all, 
though, it is true to Cooder's own 
special vision and identity in a Big Mac 
world. M.T. 

Sound: B Performance: B 

Say It in Private: Steve Goodman 
Asylum 7E-1118, stereo, $6.98. 

Steve Goodman is one of my fav- 
orite performers. Live and armed with 
his acoustic guitar, he can galvanize a 

room full of people as no one else. In 

face it. 
Reputations are built on performance. That's why Spectro Acoustics is 

known for excellence in the manufacture of quality electronics. From 
the introduction of Self Contained Amplifier Modules (SCAMP), 
gyrator synthesized inductors and the extensive use of IC circuitry to 
the incredible all new Model 500 Series Power Amplifier, Spectro is 

dedicated to a line of pure audiophile equipment. Spectro Acoustics 
is the only hi-fi manufacturer offering a transferrable warranty on 

parts and labor; the only manufacturer with confidence enough in the 
rugged and reliable features of its products to offer such a warranty. 
Truly exceptional hi-fi equipment at surprisingly acceptable prices is 

yours for the asking. Contact your dealer today or write to Spectro 
for details on all or part of the following equipment. 

Model 500 Power Amplifier 

----- -_-: - -- _ 

Model 202 Power Amplifier 

Model 101 Preamplifier/Equalizer Model 210 Graphic Equalizer 

INeldt 

Model 217 Straight -Line Preamplifier 

SPECTRO ACOUSTICS 
Dept. KC 

3200 George Washington Way, Richland, Wa. 99352 / (509) 946-9608 

TC ELECTRONICS - Quebec, Canada 

INTERNATIONAL: FIMC 30 Greenhill Rd., Westwood, Mass. 02090 
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transfering his personal electricity to 
vinyl, he has had varied artistic success 
and constant public indifference. The 
record company obviously wanted 
something more "commercial" this 
time, so they enlisted Joel Dorn to pro- 
duce Say It in Private. 

The result is an over -produced 
album, particularly on the first side. 
Six of the album's 10 songs, including 
all five on the first side, have lush 
string arrangements that hinder as 

much as help. Sometimes, on Video 
Tape for instance, they enter too 
quickly for the song to establish. In 
Smokey Robinson's Two Lovers they 
cancel any funky feel that artist and 
producer may have intended. Through- 
out side one the strings awash leave 
room for very little of Goodman's best 
work to surface. 

Side two is purer and closer to 
home. His excellent guitar aided only 
by Jethro Burns' hot mandolin make Is 
It True 'What They Say About Dixie in- 
fectiously joyous. Hank Williams' 
Weary Blues from Waiting soars 
behind Saul Broudy's fine harmonica. 
Daley's Gone, the best new Goodman 
composition, parodies the traditional 
Deliá's Gone with sardonic tribute to 
the late mayor of Chicago, Steve's 
home town. 

Say It in Private is, alas, not Steve 
Goodman's best. The problems are 
heavy-handed production and incon- 
sistent, occasionally maudlin writing. 
Don't count the kid out, though. When 
he connects, he's superior. M. T. 

Sound: C Performance: C+ 

Romance 76: Peter Baumann 
Virgin PZ 34897, stereo, $6.98. 

Peter Baumann is one of the three 
members of Tangerine Dream, the Ger- 
man electronic ensemble. His first solo 
album is not too far afield from 
Dream's space, but it is a more color- 
ful tapestry than the group's last few 
albums. Romance 76 is more melodic 
and sonically expansive than T. 
Dream's Stratosfear, for example. The 
recording is of excellent quality; even 
the softest notes and passages are pure 
and audible. 

The never-ending regularity of the 
electronics is hypnotic to even the 
casual listener, much as Dream is at 
their best. Bicentennial Present is like 
the July 4th sparkler you hold in your 
hand and wave around. Romance is 

simply a lovely theme in light colors 
with voices added. Phase by Phase is 

darker, more menacing. The whole sec- 

ond side is a suite, the two parts of 
Meadow of Infinity bridged by The 
Glass Bridge, cleverly enough. Part one 
of Meadow stands out from the rest of 
the album with its use of members of 
the Munich Philharmonic Orchestra. 
The instruments and voices are joined 
by sonorous percussion in the Bridge 
while part two is a grand restatement 
of the opening theme. 

Electronic music albums are often 
spartan and cold, others graceful and 
melodic, some compelling. Romance 
76 is memorable and gripping, with 
grace and melody to boot. M. T. 

Sound: A Performance: B + 

Swingtime in Springtime: Lew London 
Philo 1032, stereo, $6.98 

Time -warped out of the swing and 
Western swing of the 30s and 40s 
comes Lew London. The kid is a mind - 
boggling guitarist with dazzling speed, 
precision and control. 

Swingtime in Springtime is fun, a 

romp through 14 songs. They are most- 
ly period -piece originals by Lew with 
some standards like Nagasaki, Lady Be 
Good, Jon Hendricks' Gimme Some 
Wine, and the cowboy oldie Home in 
San Antone. The sound has the stan - 

Introducing the phono cartridge 
that will never come out of the lab. 

siiqnet. 
Each Signet cartridg ' 
is hand -made in the laboratory of one of the world's largest phono 
cartridge manufacturers, By producing Signet in the lab, each unit 
gets unique personal attention, free from the pressures of volume 
production. 

The Signet group can fully concentrate on the nuances of 
performance. They can experiment directly with new materials and 
technology. For instance, stylus cantilevers are now available in your 
choice of tapered -tube aluminum alloy (standard), beryllium, titanium, 
or even carbon fibre. And diamonds much too small for normal mass 
production techniques are used to reduce moving mass. 

Signet is intended solely for the audio enthusiast who is both 
knowledgeable and critical. And available only from the 
handful of dealers who understand your needs. Write today 
for literature and dealer list. 

Dual Magnet" Stereo Phono Cartridges with Micro -Mass Moving System. 

A product of Signet Division, A.T. U.S., Inc., 33 Shiawassee Avenue, Dept. 28A, Fairlawn, Ohio 44313 
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dard Earth Audio clarity and presence. 
The support crew includes some of the 
Philo regulars, Winnie Winston's su- 
perb pedal steel, Jay Unger's fiddle, 
and Mary McCaslin for harmony vo- 
cals. Other guests include Jeff Gut- 
cheon, piano; Tony Markellis, electric 
bass; Steve Burgh, electric guitar, and 
Steve Mosely, drums. And the other 
two thirds of Lew's trio, Mark Josephs 
and Jim Tullio, acquit themselves with 
honor. 

London is also a fine singer with a 

warm, smooth voice. And, as I said 
above, his guitar is beyond belief. This 
is an auspicious debut. M.T. 

Sound: B+ Performance: B+ 

Captain Lockheed & the Starfighters: 
Robert Calvert 
Import IMP 1011, stereo, $6.98. 

This is a member of the endangered 
species called Concept Albums. They 
have gotten a bad name for pretense 
and lesser music. 

Against all odds, this one works 
pretty well. It's the story of the 
disasterous Lockheed Starfighter 
which became better known by names 
like "Widow Maker" and "Flying Cof- 
fin." They kept crashing. 

Songs alternate with little vignettes 
acted out by Calvert and friends in- 
cluding Traffics's Jim Capaldi and Bon- 
zo Dog of yesteryear Vivian Stanshall. 
Calvert sings most of the songs, 
although Crazy Arthur Brown makes 
an impressive cameo. Calvert's mates 
in Hawkwind play most of the music 
which comes in steely metal throbs. 
Ejection is extra -strong. 

Captain Lockheed is a scary album. 
The story is not diluted by romance, 
the horror is not hidden. M. T. 

Sound: B- Performance: B 

Jethro Burns 
Flying Fish 042, stereo, $6.98. 

Though Jethro Burns is best known 
for his many, many years as half of 
Homer and Jethro, he has a heavy rep 
as a mandolin player, especially on 
swingtime material. Thus, this is 

primarily an instrumental showcase, 
with vocals present only on the two 
dusted -off Homer and Jethro numbers 
and on Don't Get Around Much 
Anymore, where Diane Holmes is 

perhaps a bit over -strong. Beside the 
traditional sources, material comes 
from the likes of Fats Waller, Duke Ell- 
ington, Django Reinhardt, Stephane 
Grapelli, and Cleanhead Vinson. 

Jethro's instrumental support comes 
from some powerful pickers. The other 
principal soloist is Vasser Clements, 
Mr. Superbow himself. The rhythm 
crew is solid enough, but they are a bit 
muted in the mix. 

Jethro Burns is an album that 
doesn't hide behind masks. The liner 
notes and credits make the intentions 
clear. This one is for anyone who con- 
siders himself an aficionado of serious 
country pickin'. M. T. 

Sound: C+ Performance: B 

Playmates: Small Faces 
Atlantic SD 19113, stereo, $6.98. 

Never would I have believed that 
perhaps the greatest group of all time 
would be able to make one of the most 
vacuous recorded statements ever put 
to disc. Without one good song, a 

single bold move musically, and any- 
thing else worth waiting a decade for, 
Playmates stands as a blemish upon an 
otherwise spotless career. If this is 

what the Small Faces got back 
together to do, may they split again 
shortly and let us live with our mem- 
ories. J. T. 

Sound: D Performance: F 

Good medicine 
for clogged heads 
Recorder Care Products by Nortronics 
You recognize the symptoms...flat, mushy sound, poor fre- 
quency response, broken tapes. But you may be uptight about 
treating the problem yourself. The fact is, you can prevent many 
of the ailments that plague your recording equipment with good 
basic care. 

Nortronics has a free Recorder Care Manual that tells you just 
what you need to do, when and why. And we make everything 
you need to do the job yourself, from head demagnetizers and 
bulk erasers to head cleaners and cotton swabs. We've de- 
veloped our recorder care products with the same research and 
engineering skills that have earned us an international reputa- 
tion for excellence in the manufacture of magnetic recording 
heads. 

You'll find a Nortronics Recorder Care Center at better audio 
dealers. Stop by and see if you can't take care of some of those 
equipment headaches. 

Recorder Care Division 

IE-1 NORTRONICS 
Nortronics Company, Inc. 
8101 Tenth Ave. North, Minneapolis, Minn. 55427 
Telephone (612)545-0401, Telex 290304 
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Status: Eric Dolphy 
Prestige P 24070, Stereo, $7.98. 

Eric Dolphy, an important player 
identified with the jazz avant garde of 
the 60s, died in June of 1964 in Europe. 
He was in his early 30s and had gone 
abroad to find an audience for his 
music. Dolphy was a musician of re- 
markable talents who played alto, 
became a virtuoso on the flute, and 
achieved distinction on the bass 
clarinet. He can be heard on all three 
instruments on this Prestige Collection, 
and interested jazz listeners, even 
those whose tastes do not run to the 
experimental, will find much to admire 
here. 

Many jazz writers have drawn par- 
allels between Dolphy and Ornette 
Coleman (Coleman's records far 
outsold Dolphy's, Ornette being the 
recipient of a high powered PR job, 
which gave him some recognition 
while Dolphy languished in obscurity). 
Both favored an emotionally- charged 
intonation on the alto and a wild, free 
flight of ideas that account for these 
comparisons. And though there was 
some similarity of harmonic con- 

ception, I have always found Dolphy's 
musical message far more coherent. 
Indeed, as heard on Status (record one, 
side one, track one), Dolphy's playing 
seems to link the Charlie Parker be-bop 
era with New Wave jazz. The title 
track Status, recorded live at the Five 
Spot, the legendary East Village jazz 
club, is impressive not only for the 
searing, emotional expressionism and 
immense physical power of Dolphy's 
alto playing, but for the swing and 
drive of the rhythm section (Richard 
Davis, bass; Mal Waldron, piano, and 
Ed Blackwell on drums) which enables 
Dolphy to ride along on a virile, 
supercharged trajectory of sound. 

In contrast, God Bless the Child 
(record one, side one, track two), also 
taken from the Five Spot date, is an 
elegant, almost elegaic unaccom- 
panied solo on bass clarinet, a tour de 
force for Dolphy who explores the rich, 
resonant harmonic resources of the 
instrument. These two Five Spót cuts 
are worth the price of this doubleset. 

Most of the remaining cuts are taken 
from a Copenhagen concert with a 

Danish rhythm section that does not 

appear to be totally in sync with 
Dolphy; the well-meaning Danes often 
sound ill at ease when Dolphy ventures 
beyond conventional be-bop rhythms 
and harmonics. Nevertheless, the 
Copenhagen concert does produce a 

meditative Dolphy flute solo on Don't 
Blame Me (two takes are included on 
record two and they are worth 
hearing). There is more masterful flute 
work on a Dolphy original called April 
Fool recorded on April 1, 1960, in Rudy 
Van Gelder's Hackensack, N.J. studios. 
Van Gelder also taped the two Five 
Spot tracks and his sensitive 
engineering techniques enhance these 
tracks. This is as good an introduction 
as any to Dolphy's challenging work. 

John Lissner 

Sound: A- Performance: A- 

Exodus: Byard Lancaster 
Philly Jazz 1, stereo, $6.98. 

In the mid 60s Byard Lancaster came 
out with his debut recording It's Not 
Up To Us on Vortex, a label that also 
spawned early recordings by Keith Jar- 
rett, Sonny Sharrock, and Chick Corea. 
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Unlike these musicains who have at- 
tained varying degrees of fame and 
status as innovators on their in- 
struments, Byard has remained in ac- 
tive obscurity. In the 10 year interim 
since It's Not Up To Us he has record- 
ed a handful of albums on the Palm 
and Dogtown labels and was a side- 
man on many of the BYGJActual 
recordings, all with little recognition. 
With the release of the Douglas 
Wildflower, series this year, Byard has 
found a place in the critical con- 
sciouness as part of the New York loft 
jazz scene. On the albums he is a 
featured soloist with Sunny Murray's 
Untouchable Factor alongside the ris- 
ing star of tenor saxophonist David 
Murray. 

With this new impetus behind him 
Byard has put out his first American 
album in years on the new Philly Jazz 
label. On Exodus Byard's concept has 
changed little but his playing is clearer 
and more defined. He still plays alto 
with a hint of Albert Aylers' wailing 
tone and favors the turbulent rhythms 
of late period Coltrane. But he's also 
ingested the influences of the AACM 
school. Something Children Can Do is a 

rhythmless, wandering piece that ex- 
plores the shadings and colors of small 
instruments like wood -flutes, bells, and 
small percussion. It picks up energy 
when Byard switches to tenor and after 
a brief focusing moves into a brisk ren- 
dition of Coltrane's Mr. P.C. The sec- 
ond side consists of the title track and 
Philly Jazz segued together in live per- 
formance. The ensemble playing is 

tested here. Though drummer Harold 
E. Smith is innervating, moving in- 
tuitively with Byard from intense 
scrambling to soulful moans, bassist 
Skip Parnell barely keeps afloat. 

In a trio setting Byard is open to 
closer scrutiny than the blitz of Sunny 
Murray's ensemble. Given his own 
head he tends to be serious to the 
point of humorlessness. This tendency 
allows for such aimless indulgences as 
the vocal on All of My Life. Byard 
rarely loosens up on his intensity but 
the honesty of his performance is un- 
mistakable. It is captured here with a 

boomy ambience that doesn't obstruct 
the performance but makes the edges 
a little bit fuzzy. For now Exodus is 

only a new first step for Byard Lan- 
caster. 

Philly Jazz LP's are available for 
$5.00, plus $.50 postage and handling 
from Philly Jazz, Inc., P.O. Box 8167, 
Phila., PA 19101. John Diliberto 

Sound: B- Performance: B 
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From Rag Time To No Time: Beaver 
Harris' 360 Degree Music Experience 
360 LP 2001, stereo, $6.98. 
In: Sanity: 360 Degree Music Experi- 
ence 
Black Saint BSR 0006/7, stereo, two 
discs, $13.98. 

The 360 Degree Music Experience, 
founded and led by drummer Beaver 
Harris, under the musical direction of 
pianist Dave Burrell, is a floating en- 
semble of improvising musicians who 
are not beholden to any jazz style. In- 
stead, they perform any and all sub- 
classes of jazz -based music, the per- 
sonnel adjusted to fit the needs of the 
moment. Their aim is not necessarily 
to fuse or otherwise unify different 
modes of expression, but rather to 
leave themselves open to all forms of 
music without any artificially imposed 
categories. 

Thus, side one of From Rag Time To 
No Time finds Harris, Burrell, and Ron 
Carter in the company of mainstream 
jazz veterans Herb Hall (clarinet), Doc 
Cheatham (trumpet), Marshall Brown 
(valve trombone, euphonium, and ar- 
rangements), and singer Maxine Sulli- 
van. Though Burrell's perky A.M. Rag 
is more backalley barroom than pure 
ragtime, It's Hard To But We Do is a 

100 marvelous swing jam with well -devel- 
oped horn solos. Two ballads are sung 
with much feeling by Sullivan, whose 
voice is beginning to show the ravages 
of time. 

Side two has totally different per- 
sonnel (aside from Harris, Burrell, and 
Carter) and a totally different con- 
cept. The 23 -minute Round Trip in- 
corporates melodic and rhythmic in- 
fluences from the Mideast, the Car- 
ibbean, Africa, Brazil, India, and 
avant-garde jazz into a kaleidoscopic, 
harmoniously coordinated panoply 
of sounds and colors. Performers 
range from reedman Howard John- 
son, flautist Keith Marks, and bassist 
Cecil McBee to Trinidadian steel 
drummer Francis Haynes and sitarist 
Sunil Garg, plus a complement 
of Afro -percussionists and Leon 
Thomas -influenced singer Bill Will- 
ingham. A fascinating record all 
around. 

The recording has a metallic bite 
which enhances the horns, but gives 
the rhythm section (especially the 
drums) a tinny sound. The increased 
activity of side two is accompanied by 
several muddled passages, blurring 
many of the percussion parts. 

In: Sanity operates from a different 
perspective in which set personnel 
(seven contributors to Round Trip 
joined by reedman Hamiet Bluiett and 
Azar Lawrence) explore different 

styles of contemporary improvised 
music. 

The short pieces are the most totally 
successful. Burrell's Tradewinds has 
an atmospheric theme over a camel - 
caravan rhythm impeccably carried by 
McBee and Harris. Lawerence's fluent 
tenor solo isn't terribly original, but 
it's just right for the context. Bluiett's 
Full, Deep and Mellow is perfectly de- 
scribed by its title. On Sahara, the en- 
semble is joined by a steelband (six 
pans plus iron) under Haynes' direc- 
tion. The pans play an irresistably 
rhythmic calypso -like melody which 
the other instruments (including 
Garg's sitar!) then take up in turn, re- 
sulting in a veritable Caribe -jazz Bac- 
chanal. 

The half-hour title suite is similar to 
Round Trip in its eclecticism and use 
of "outside" elements, but closer to 
contemporary jazz in its thematic and 
arranging concepts. Harris, McBee, 
Garg, and Bluiett in particular all play 
exceptionally well. Side three is de- 
voted to a trio improvisation, Open, 
by Bluiett, Burrell, and Harris. Unfor- 
tunately, their inspiration dissipates 
long before their energy level; their 
relentless, themeless, and formless 
thunderings wear thin less than half- 
way through. 

360 is the group's own label, while 
Black Saint is an Italian import. Both 
are easily obtainable through the New 
Music Distribution Service, 6 West 
95th Street, New York, N.Y. 10025. 

Tom Bingham 

From Rag Time To No Time 
Sound: C- Performance: A- 
In: Sanity 
Sound: A Performance: B- to A 

America's Musical Roots: Various Art- 
ists 
Festival FR 1008, stereo, $6.98. 

Any album with 18 of the best tracks 
from the Chess/Checker vaults is 

bound to be tasty. This blues feast 
serves up representative, if familiar, 
cuts by Little Walter, Howlin' Wolf, 
Muddy Waters, Sonny Boy William- 
son, Lowell Fulsom, John Lee Hooker, 
Bo Diddley, Chuck Berry, Memphis 
Slim, and Elmore James. The liner 
notes alternate between enlight- 
eningly useful and downright silly. 
Credits should have been given more 
often and consistently. However, the 
music's all there. Sound quality on 
these same cuts is often superior on 
Chess reissues, but it is generally de- 
cent. Michael Tearson 

Sound: C Performance: A 

Surpertrios: McCoy Tyner 
Musicians: Tyner, piano; Ron Carter, 
bass; Tony Williams, drums; Eddie 
Cornez, bass; Jack De Johnette, drums. 
Songs: Wave, Blues on the Corner, I 

Mean You, The Greeting, Prelude to A 
Kiss, Moment's Notice, Hymn Song, 
Consensus, Four by Five, Stella by 
Starlight, Lush Life, Blues for Ball. 
Milestone 5503, stereo, $8.98 

Supertrios documents an aspect of 
McCoy Tyner's playing which has gone 
underexposed in recent years-that is 

Tyner's performance of standards in a 

trio setting. Supertrios affords Tyner 
the opportunity to play over tunes with 
decidedly more changes than the 
modal and suspended sounds which 
characterize the tunes his regular 
groups have recorded. To hear Tyner 
unleash his powder keg of pentatonic, 
fourthy, and modal ideas in the con- 
text of tunes heavily laden with chord 
changes, is the audible realization of a 

musically symbiotic relationship. 
Tyner's high energy, multi -inspirational 
approach unmasks certain internal 
aspects of standard tunes, ordinarily 
not laid bare. Similarly, the tunes force 
Tyner to take certain routes and forks 
in the road, exposing his playing in 
ways seldom heard. 

Additionally, the presentation of 
Tyner in the company of two different 
bass -drum superstar combinations is 

an impressive change of pace. Each of 
these uniquely identifiable bass -drum 
combinations harbors such strong 
musical influences that the positive 
variables ornament and frame Tyner's 
keyboard escapades in sunlit 
brilliance. 

The first disc of this two record set 
features Carter and Williams. Wave 
opens up with a drum solo by 
Williams, quickly storming into Tyner's 
sea of high energy vamps of suspen- 
sions and pedal tones and finally into 
the meat of this Jobim bossa-nova. 
Energized fills and contrapuntal excur- 
sions highlight this composition, which 
rarely receives such dynamic treat- 
ment. 

Blues on the Corner is a lively theme 
that jumps and pivots around inside 
you. Originally recorded on The Real 
McCoy (Blue Note BST 84284), this 
tune has developed into a jazz stan- 
dard, typically Tyner. 

Coltrane composed the magical 
Moments's Notice at the last minute, 
during the legendary Blue Trane ses- 
sion which occurred a few years before 
he formed the classic quartet with 
Tyner. Consequently, this is Tyner's 
first recording of the tune and the per- 
formance is nothing less than brilliant. 
The Tyner -Carter -Williams chemistry 
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ignites to spew forth a starburst of new 
moods. 

One minor point of dissatisfaction 
concerning this first disc is the sound 
of Williams cymbals and drums. His 
drums have a very dead and ordinary 
rock sound, such as is found on a 
myriad of rock and jazz-rock albums 
including his own. This is especially 
disappointing in light of Williams past 
taste in cymbals, tuning of drums, and 
employment of subtleties with Miles 
Davis, Herbie Hancock, et. al. This is 

the same brown -shoes -with -a -black - 
tuxedo type of playing as Billy 
Cobham dropped on Tyner's Fly With 
The Wind album. 

Sides three and four feature Gomez 
and De Johnette. The first and im- 
mediate difference between this group 
and the one on the first disc, is the 
more listening type of approach taken 
by De Johnette and Gomez. Williams, 
so caught up in the role he plays with 
his own fusion band, that volume, 
power, and technique dictate more of 
a rock milieu to this acoustic session. 
De Johnette, however, sounds like the 
complimentary drummer, shading 
melodies and harmonies with rhythmic 
colors and implying various moods 
with tingling subtleties on cymbals. 

Four by Five allows space for Gomez 
to display his amazing technical skills 
in a rhythmic bass solo, delicately 
buoyed by De Johnette's rhythmic 
threads. While De Johnette does not 
solo per se on this cut, his brilliant 
polyrhythms track Tyner's movement 
and pick up on Gomez' ideas. His un- 
canny ability to convert these signals 
into sound, while weaving in and out 
of his companions musical interac- 
tions, indeed show De Johnette as solo- 
ing throughout. In essence, he is a live 
pencil transcribing other musicians' 
ideas simultaneously into sound. 

The tranquility of Strayhorn's Lush 
Life and the up -tempo transience of 
Stella round out a magificent second 
session by Tyner. Supertrios is one of 
the most worthwhile relases of 1977. In 
light of the excellent recording and 
fine music, don't neglect to listen to 
this one. Eric Henry 

Sound: B Performance: A 

The Great Concert of Cecil Taylor: 
Cecil Taylor 
Prestige P-34003, stereo, $11.98. 

A concert by Cecil Taylor is an ex- 
haustive experience which leaves the 
audience in various states of mental 
fatigue. They're either zonked out and 
asleep, or in a catatonic stupor for 
moments after the performance ends. 
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So a live recording gives the listener a 

chance to apprehend the composi- 
tional and intuitive abilities which go 
into a performance of the Cecil Taylor 
group without succumbing to sonic 
overkill. 

Taylor is a composer who happens 
to improvise. The Second Act of A is 

the 110 -minute composition on this 
record which goes through a number 
of movements marked by different 
groupings of the quartet. It opens, 
after a brief squalling intro by the 
horns of Sam Rivers and Jimmy Lyons, 
with an extended duet between Taylor 
and his long-time drummer Andrew 
Cyrille. Taylor's playing here is angular 
and economic. He doesn't play 
melodies but hints at them with 
fragments, brief phrases, and repiti- 
tion. Andrew Cyrille is so sympathetic 
it's almost supernatural. He follows 
every turn of Taylor's attack as if he's 
living inside his head. He rises up out 
of his churning bottom to accentuate 
and complement the piano clusters, 
washes, and stark staccato runs of 
Taylor's integrated barrage. 

The ensemble playing is particularly 
amazing. The group races headlong 
into a feverish display of interweaving 
horns with Taylor's fractured counter- 
point and Cyrille's manic drums driv- 
ing the piece along. It's here and on the 
fifth side that Taylor's arranging 
talents are evident. The unit devolves 
into different combinations with dif- 
ferent members coming to the fore. 
Taylor and Cyrille combine, then 
Rivers comes in followed by Lyons 
while Rivers drops out. But the piece is 

constantly in motion, regenerating 
itself. 

Cecil's compositional approach is 
also evident in the many moods that 
surface on the album. It shifts from the 
furious intensity of the collective unit 
to a shimmering cascade by Taylor. 
The reeds move from Lyons' high 
energy riffing to Rivers, sinewy snake 
charming, punctuated by bursts from 
Cecil and Lyons over Cyrille's off - 
center eastern drum rolls. 

Side 5 winds the composition down 
with a series of unison segments and 
exchanges through which each musi- 
cian makes a brief surge over the 
others in a condensed summation of 
the performance. The final side, an en- 
core, is still considered by Taylor as 
one with the whole performance. So it 
acts as a coda which reintegrates all 
that's gone before into a concise 
movement. 

The Great Concert was recorded in 
Paris in the summer of 1969 and is un- 
fortunately the only recording issued 
by this particular unit. It suffers from 
some audio surprises like bumped 

microphones, some off -mike playing 
by the reed -men and a distractingly 
over -mixed tambourine in some sec- 
tions. But it's a powerful and impas- 
sioned performance and the closest 
recorded approximation of Cecil 
Taylor live. John Diliberto 

Sound: C+ Performance: A- 

Coast to Coast: Cannonball Adderley 
Milestone M 47039, stereo, $7.98. 

The late Julian "Cannonball" Ad- 
derley together with his brother Nat, 
led an extremely successful jazz 
combo in the late 50s and early 60s 
that popularized the hard bop-gospel- 
soul- funk kind of jazz. These Adderley 
groups included such musicians as 
pianists Bobby Timmons and Joe 
Zawinul, tenor man Yusef Lateef, 
bassist Sam Jones, and drummer Lewis 
Hayes. Adderley exhilarated the jazz 
world with his first Riverside LP, At the 
Jazz Workshop, and followed up with 
such best-sellers as The Cannonball 
Adderley Quintet in San Francisco and 
The Cannonball Adderley Sextet in 
New York (each of these albums sold 
about 70,000 copies-big sales for a 

jazz recording in those days). This 
Milestone double -set consists of ex- 
cerpts from these three Riverside 
albums. In retrospect, one must ask, in 
all good conscience, what the shouting 
was all about. There is, alas, much that 
is trite and tiresome here. 

Like most of his contemporaries, 
Adderley started out as an admirer and 
imitator of Charlie Parker, but the 
essence of Parker's breath -taking, 
flowing, flashing style consistently 
escaped him. Instead, Adderley's neo- 
Parkerisms on alto sax became in- 
creasingly heavy-handed and bom- 
bastic as the years went by. The truth is 
that Adderley, one of the most in- 
telligent, charming, and best -liked men 
in the business, a musician who was 
successful because he was out- 
standingly articulate, and had fine 
leadership and organizational abilities, 
was not a particularly good player. On 
these tracks, culled from his best- 
selling days on Riverside, there is 
nothing in his playing that can justify 
the breathless adulation heaped on 
him at the time. 

The 12 minute This Here, which 
opens the Milestone double -set, was 
one of Adderley's biggest numbers. 
This live cut from San Francisco's Jazz 
Workshop is nothing but shrill, dull 
superfunk. It's use of waltz time and 
constant repetitive phrases is mono- 
tonous; only Bobby Timmons' springy, 
swinging piano, churning out a spark- 
ling blues chorus, saves the perfor- 
mance. Track two on the opening side, 
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Spontaneous Combustion, is 111/2 

minutes long, and fails to sustain 
interest for more than three minutes. 
Pianist Timmons starts out splendidly 
on the third cut from the Jazz Work- 
shop performance, Randy Weston's Hi 
Fly, (side two) with the group swinging 
along decently until Timmons solo 
degenerates into quotes from I'm 
Beginning to See The Light in a way 
that reaches the lowest levels of 
banality. Side two also offers a 

previously unissued version of Monk's 
Straight No Chaser, which has a pulsing 
aggressiveness and respectable solos; 
there's also an original by Adderley 
called You've Got It, played in classic 
bop style in which the players climb to 
rather exciting peaks; Adderley is at his 
best here with a well constructed 
emphatic, urgent solo. 

The Cannonball Adderley Sextet 
sides recorded in New York in 1962 at 
the Village Vanguard take up the sec- 
ond record of the double -set. Many of 
the tracks have the same faults as the 
San Francisco quintet performances- 
heavy-handedness and long solo runs 
devoid of ideas. But there are two 
great improvements from the San 
Francisco days-the addition of Yusef 
Lateef's immensely powerful tenor sax 
and exotic flute tonal colorations, and 
the replacement of Timmons with the 
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consistently inventive pianist Joe 
Zawinul. Lateef's work sparks the 
group, particularly on numbers like a 

Lateef original called Planet Earth 
which turns into a driving, boiling 
ensemble effort, paced by a virile, 
highly -charged Lateef solo. The tenor 
man's withering tone and tremendous 
drive generate a momentum that 
seems to pull the Adderley ensemble 
and rhythm section along in its wake. 
Cannonball has a robust, shouting 
chorus, and the rhythm section jumps 
in with a driving fury. Throughout 
these performances in both San 
Francisco and New York, bassist Sam 
Jones and drummer Lewis Hayes 
provide consistently invigorating 
support. Too bad so much of the 
Adderley's brothers music was so 
mediocre. The live recorded sound 
from both the Jazz Workshop and 
Village Vanguard performances is 

clear and sharp, and David Turner's 
remastering job at the Fantasy studios 
is first rate. John Lissner 

Sound: A Performance: B- 

Cosmos: Sun Ra 
Inner City IC 1020, stereo, $6.98. 

One of the most intriguing aspects 
of the avant-garde has been it's strong 
sense of tradition. Players from the 

AACM in Chicago, to Cecil Taylor, and 
Leo Smith are steeped in the history 
and stylings of past jazz eras, and it is 

the essence of all their work. No one 
better exemplifies this aspect than Sun 
Ra. Perhaps because he is a part of 
that tradition having played and ar- 
ranged for the Fletcher Henderson 
bands of the late 40s. But his music 
stretches evén further back. A typical 
Ra performance includes tunes by 
Jelly Roll Morton, Count Basie, and 
Duke Ellington as well as the space 
master himself. 

Cosmos is the latest collection of 
tunes from Ra and is one of his most 
mainstream recordings. Qivested of all 
his instruments except, the hybrid 
rocksichord Ra still travels the space - 
ways. Interstellar Low -Ways is one of 
Ra's hymns to Egyptian Gods, with ex- 
tensive use of stops and phasing to 
create an exotic texture. ,Journey 
Among the Stars is a spacial cakewalk 
and Moonship Journey exhorts you to 
join them with the chant "Prepare 
yourself for the moonship journey. 
Journey on the Moonship." 

These tunes are set in bas relief by 
the straight -up Ellington -style vamps 
that provide room for John Gilmore's 
muscular tenor sax attacks. Danny 
Davis steps out on The Mystery of Two 
with one of those "eyes -back -in -the - 
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Six convenience outlets 
24 karat gold plated beryllium 
copper contacts for all interral 
signal connections 
Reliable, flat cable wiring 
Single point grounding-no -coops 
Less than 0.005% guaranteed 
maximum distortion (< 0.001% 
typical) at 5 volts out into 10I 
ohms or greater 
Drives a 600 ohm load with less 
than 0.02% IM and THD 
47 ohm output impedance 
Short circuit protected 
Can drive long cable runs without 
high frequency loss or distortion, 
so power amps can be located 
near speakers for reduced 
speaker wire losses and impeoved 
damping factor 
One hundred hour preamp bum -in 
before final testing 
Uncompromising craftsmanship 
The only preamp to give you a 
FULL warranty 
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We have it IN STOCK NOW! THE FAST 
SELLING AUDIOFILE IS AVAILABLE FROM 
ENTERTAINMENT SOUND SERVICES, INC. 

To show how we appreciate your business, if we receive 
your order before June 1,1978 we will send you absolutely 
free $30 worth of audio accessories such as Tape Head 
Cleaner, Record Brush, Groov-Kleen, Indexa Record Set, 
etc. The matt finished, brushed aluminum, high style audio 
housing is only $349 plus shipping and handling. We ship 
UPS anywhere in the USA. Send your check or money 
order now, or write: 
Dept. 155, Entertainment Sound Services, Inc., 
78 North Franklin Ave., Hempstead, NY 11550. 
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AFFIX 
LABEL 
HERE 

Is your name and 
address correct? 

Please check the address label 
on this issue of Audio. If not 

accurate, please send corrected 
label, with this notice, to: 

Circulation Department 
Audio 
North American Building 
401 N. Broad St., Philadelphia, PA 19108 

IT WAS MEANT TO bE SEEN... 
bUT NOT hEARd. 

Vakers of America's No.1 co m conent arm «z 

socket" solos where he literally ham- 
mers at the sax keys. The final piece, 
Jazz from an Unknown Planet sounds 
like it was lifted for the bar scene in 
"Star Wars." 

While the return of Sun Ra to a ma- 
jor label is welcome, the recording still 
has the quality of Ra's own Saturn 
releases. The mix is generally muddy 
and at times it's a strain to hear the 

soloing instruments. But every gift 
from Ra is welcome. Cosmos, while 
drawing on the traditions of jazz, is 

timeless because it transcends those 
traditions with a newer synthesis. But 
no matter how far into the void he 
travels, his number is still listed in the 
telephone directory under Ra. 

John Diliberto 

Sound: B- Performance: B+ 

Solo Piano: Sun Ra 
Improvising Artists 1AI 37.38.50, 
stereo, $6.98. 

In a long strange career Sun Ra has 
never before cut an album of s'olo 
piano, a personal excursion into his vis- 
ion. Indeed he includes a traditional 
spiritual Sometimes I Feel Like a 

Motherless Child and a Jerome Kern 
standard Yesterdays as landmarks on 
the path. The other four pieces are Sun 
Ra original musings. Cosmo Rhythmic 
is the bridge between the two covers 
on side one. It is a spacy thumper as 
the title suggests. The wholly original 
second side is more meditative, cul- 
minating in the touching blues To a 
Friend. 

Solo Piano is an unusually close 
glimpse at one of the most imposing of 
personalities, and one of the most 
misunderstood on jazz. Stripped of 
shenanigans, Sun Ra emerges as a 

serious fellow, and an excellent musi- 
cian. 

Though the recording, done in a 

single day, lacks something in 
presence and brightness, Solo Piano is 

a fascinating disc. Michael Tearson 

Sound: C + Performance: B + 

Grace Audio Components. From Sumiko Inc./Box 5046/Berkeley, Ca. 94705 
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Classicaláées 
Edward Tatnall Canby 

Haydn: Symphonies #43, "Mercury"; 
#59, "Fire." Academy St. Martin -in -the - 
Fields, Marriner. Philips 9500 159, 
stereo, $7.95. 
Haydn: Symphonies #100, "Military"; 
#103, "Drum Roll." Academy St. 
Martin -in -the -Fields, Marriner. Philips 
9500 255, stereo, $7.95. 

Haydn's 104 accredited symphonies 
make endlessly good material for 
recording, not only because they are 
perfectly suited to the recording 
medium but also because, unlike some 
others, all of these are worth the 
listening, even the very earliest. Styles 
change, breadth, scope, size, but never 
inherent musical quality and, hence, 
listenability. 

This new series from England has a 

casual if useful gimmick-the sym- 
phonies that have well-known subtitle 
names. Entirely arbitrary, the unnamed 
being just as good, but it helps the 
process of elimination and also 
provided nice material for covers, 
jacket notes, and generally remem- 
berable publicity. So-OK. I like the 
fanciful hand -painted covers, all 
matching. 

More important, the playing is 

exemplary, as is the recording. This 
medium-sized orchestra, technically a 

"chamber orchestra," is right for 
Haydn and is augmented to larger size 
in the late symphonies, as #100 and 
#103 here, works, incidentally, which 
were first performed in England in the 
1790s. A nice sense of proportion, good 
tempi, accurate and sensitive phrasing, 
a keen understanding of Haydn's often 
whimsical exterior, which never failed 
to hide the most profound and eco- 
nomical expression underneath. On 
top of this, there is the suave and 
polished sound of Philips recording 
and the smooth silence of Philips discs. 

You could check the older Dorati 
Haydns on London, beautifully played 
in Hungary, and the still older Jones 
series on low-cost Nonesuch from 
England (dozens of these), good bar- 
gains indeed. The celebrated -con- 
ductor and/or celebrated -orchestra 
versions tend to be overblown and 
fraught with too much Significance, 
the orchestra's usually too big and 
thick in sound, out of the Nineteenth 
century symphonic tradition. Not good 

for Haydn, especially on records, 
where the volume isn't any louder, but 
the texture is muddier. 

Mozart: Sonatas for Piano and Violin, 
K. 380 in E Flat, K. 526 in A. Alain 
Planes, piano, Jean-Jacques Kantorow, 
violin. Denon PCM OX -7090 -ND, 
stereo, $12.00. (Available from 
Discwasher dealers.) 

Notice that the piano is listed first? 
Correct. These sonatas, and even those 
of Beethoven and to an extent Brahms, 
make the most of the piano's ability to 
lead in a group. This French -based 
team plays with fine musicianship and 
excellent ensemble, the pianist proper- 
ly a bit more forceful than the violin, 
as the music demands. The violinist is 

rather gentle, with an occasional 
quavery tone and no harshness what- 
soever. The recorded volume balance 
is exactly right but, curiously, the 
violin is quite close while the piano is 

somewhat more distant. This leads to 
an anomaly-one wants to turn up the 
volume but that makes the close violin 
sound false. Best listening level, then, 
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CASSSETTE TAPES 
AMPEX C-90 3 pk/w stackette $4.99 for 3 

BASF Studio C-90 . . 2.80 
Fuji FX C-90 2 80 
Maxell LN C-90 1 99 
Maxell UD C-60 1 93 
Maxell UD C-90 2 84 
Maxell UD C-120 3 84 
Maxell UDXL 1 or 2 C-60 2 47 
Maxell UDXL 1 or 2 C-90. . 3 47 
Memorex C-90 3 pk. . . . . . . . . . . . 5.99 for 3 

Scotch C-90 3 pk 4 99 for 3 

Scotch Master 2 or 3 C-90-.. 3 29 
Sony C-90. . 1 79 
TDK D G60 . . 1 14 

TDK D C-90 . 1.56 
TDK D C-180 (180 minutes) 2 88 
TDK AD C-60 1 62 
TOK AD C-90 2 40 
TDK AD C-120 3 30 
TDK SA C-60. . . 1 98 
TDK SA C-90 . 2.88 

REEL-TO-REEL 
Maxell UD 50-6011200 ft.) 4 31 
Maxell UD 35-90 (1800 ft.) 4 99 
Maxell UDXL 35-90B (1800 ft.) 6 07 
Maxell UD 35-180 (3600 ft. 101/2") 12.99 
Scotch 212 (1800 ft.) 3 79 
Scotch 207 (1800 ft.1 4 99 
TDK L-1800 (18001t.) 4 64 

8 -TRACK 
AMPEX 382 8T 90 min 
Maxell LN 8T 90 min. 
Memorex 2 pk 90 min 
Scotch 2 pk 90 min 

1 49 
1 99 

399 for 2 

399 for 2 

J 8 R Music World 
33 Park Row. N L 10038 

i2121732-8600 
MAIL ORDERS: For shipment within 48 hours send 
money order or certified check. Two weeks delay 
on personal checks. Please add $2.50 per order for 
shipping & handling. N.Y.S. Residents add tax. NO 

C.O.D.'s. AI L TAPES 100% GUARANTEED 

Minimum Order 12 Tares 

Write for prices on other tapes 
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Write Today for 
Our FREE Audio Catalog 

It's NEW and it's FREE! The new Dixie Buyers Guide 
has arrived! It's 108 pages of the finest audio equipment 
available anywhere in the U.S.A. We'll give you our famous 
Low Price Guarantee promising you can't buy for less any- 
where in the country. How can you lose? Send for your 
FREE Dixie catalog today and save a lot of money! Call 
us today for a price quote, toll free, (800) 446-7925. In 
Virginia, call (804) 257-4241. 

Major Chars" Cards 
Honored on Mail Orders 

120- 

PIONEER VENTURI 

1,11111111 SNURE 

i 
TEAC DUAL TECHNICS 

DIXIE HI-FI 
P.O. Box 6496 
Rohmond, V. 23230 

AM? 

Please rush me your FREE Audio Catalog and 
complete information. I understand there is 

no obligation. 

Name 

Address 

City State Zip 

Phone 

I, 
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is fairly low, a small -room sound. 
Which is, of course, appropriate for 
the music. 

I found that the best effect here is 

via around -the -corner listening (while I 

was typing)-at that distance the play- 
ing seems realistically right there in 
your other room. The clean PCM sound 
certainly has to do with it; many a 
recording sounds unimpressive at a 
distance. 

This disc came with a double -fold in- 
sert of program notes, four pages. All 
in Japanese script. One page, alas, 
describes the PCM tape recorder in 
great detail (by the looks of it). The pic- 
ture of the recorder, at least, is in- 
teresting, with associated controls. 
Four channels in use, if the meters 
mean anything, with a scope face- 
signal traces?-and a peak level in- 
dicator, if I guess right, plus 24 sliders 
side by side, the whole business on 
rollers. Impressive. 

Schumann: Papillons; Romanzen, 
Kinderszenen, Blumenst-uck. Op. 19. 
Claudio Arrau, pf. Philips 6500 395, 
stereo, $7.98. 

There is no pianist in the older 
generation who can compare with Ar- 
rau for piano Schumann, though some 
of the youngest pianists have their own 
new and good ways to play this elusive 
and difficult composer. Here is the 
toughest assignment of all, a batch of 
the simplest of the Schumann works in- 
cluding the thrice -familiar Scenes from 
Childhood. No major technical 
problems-just how to put over con- 
vincingly a kind of childish music, 
almost simple minded, which is never- 
theless the work of a musical genius. 

My first job, 'way back, was teach- 
ing music appreciation and the very 
first assignment I recieved was to 
"teach" this very music to a batch of 
hard boiled young college students. I 

can see the stony faces, as I attempted 
to explain the cutey-pie references to 
childish imagining and that final oh -so - 
artistic The Poet Speaks, so soulfully 
Romantic. Under -play it and you have 
nothing at all. Overdo the effect and 
it's instant bathos. A very special world 
indeed. 

The fact is, as you can so easily hear 
in Arrau's relaxed and wonderfully ob- 
jective approach, that Schumann was 
a child in essential ways well known to 
modern psychologists, a manic depres- 
sive who tried suicide and ended up, 
too young, as a human vegetable in an 
asylum. A genius, too whereby every 
childish banality is transformed into 
sweetness of expression. Provided 
you-the performer-can do the ex- 
pressing. That's always the rub. You 
must be a bit genius yourself. 

I don't know what Philips does to 
produce such consistently gorgeous 
piano sound, more like the real instru- 
ment than any other I can think of. 

There is no pianist in the older 
generation who can compare with Ar- 
rau for piano Schumann, though some 
of the youngest pianists have their own 
new and good ways to play this elusive 
and difficult composer. Here is the 
toughest assignment of all, a batch of 
the simplest of the Schumann works in- 
cluding the thrice -familiar Scenes from 
Childhood. No major technical 
problems-just how to put over con- 
vincingly a kind of childish music, 
almost simple minded, which is never- 
theless the work of a musical genius. 

My first job, 'way back, was teach- 
ing music appreciation and the very 
first assignment I recieved was to 
"teach" this very music to a batch of 
hard boiled young college students. I 

can see the stony faces, as I attempted 
to explain the cutey-pie references to 
childish imagining and that final oh -so - 
artistic The Poet Speaks, so soulfully 
Romantic. Under -play it and you have 
nothing at all. Overdo the effect and 
it's instant bathos. A very special world 
indeed. 

The fact is, as you can so easily hear 
in Arrau's relaxed and wonderfully ob- 
jective approach, that Schumann was 
a child in essential ways well known to 
modern psychologists, a manic depres- 
sive who tried suicide and ended up, 
too young, as a human vegetable in an 
asylum. A genius, too whereby every 
childish banality is transformed into 
sweetness of expression. Provided 
you-the performer-can do the ex- 
pressing. That's always the rub. You 
must be a bit genius yourself. 

I don't know what Philips does to 
produce such consistently gorgeous 
piano sound, more like the real instru- 
ment than any other I can think of. 

Kalinnikov: Symphony No. 1 in G 
Minor. State Academic Orch., Svet- 
lanov. ColumbialMelodiya 34523, 
stereo, $6.98. 

This huge and expansive Russian 
symphony dates from 1895 and would 
seem to have incorporated just about 
every expertise developed by the 
Russian school of the time, from 
Tchaikovsky to Borodin, Rimsky-K. 
and on to Glazounov and a hundred 
others of second rank. It's a grand big 
symphonic windbag, if you ask me. 
But, of course, well set down for big 
orchestra and thus full of a lot of 
impressive noises. 

The trouble is, it doesn't really stand 
much serious listening-nor will it do 
for background music, being too big 
and impressive in sonics. If you use it 
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for foreground hi fi, you may have 
something. And you'll maybe like the 
juicy melodies that come along, 
suggesting plenty of movie scores of 
later vintage. 

Technically the recording is above 
fault, though I would not put it in top 
rank. There is a peculiar Russian sound 
to the whole-a kind of dry, fine- 
grained sandiness. Mikes? Cutter char- 
acteristics-not that; this would be cut 
by Columbia. I am wondering if it 
could be the microphones over there. 
Not all unpleasant and not really 
"grainy"-just different. Also, the 
Russian microphone technique tends 
to sound a bit old fashioned, with 
rather prominent solo -close-up sounds, 
louder and closer than is now common 
to the Westwards. 

Grieg: "Peer Gynt" Suites Nos. 1 & 2; 

Norwegian Dances. English Chamber 
Orchestra, Leppard. Philips 9500 106, 
stereo, $7.98. 

In Norway, Grieg is everywhere, like 
Mozart in Salzburg or maybe J. Strauss 
the Younger in Vienna. He is the 
Norwegian Beethoven, they think. The 
English like him, too, and Raymond 
Leppard's superb little orchestra (not 
so little here) plays the Grieg dances- 
mostly-with all the sunny/cloudy 
Scandinavianism you could possibly 
want. The usual Philips recording, 
which means almost better than possi- 
ble sound, is beautifully conservative 
in the mike treatment. 

Tuba Quartet-"Tubby's Revenge". 
(Schuller, Heussenstamm, Purcell, 
Walter Ross, J. Stevens, Charlie 
Parker.) New York Tuba Quartet. 
Crystal S221, stereo, $6.98. 

If you want an antidote to Crystal's 
Sonic Boom for percussion, this is 

probably it. Such a serious-minded 
bunch of tubophiles! They play, or 
rather grunt, everything from light- 
hearted Purcell of the 17th century, 
turned elephant, to a batch of original 
works written directly for tubas. Im- 
agine it. ALL tubas. Mammoths and 
mastodons. 

Best I can say, and it's a lot, is that 
the record is far from dull, nor 
monotonous, nor is the music dull, 
whether arranged for these elephants 
or written for them. But I couldn't help 
visualizing one of those African safari 
films with the big beasts sort of ambl- 
ing around waving their trunks and 
looking menacing. And no matter that 
elephants mostly squeal through their 
long noses! 

It's the elephant picture you see 
with your mind's eye that matters. I 

couldn't get away from it. 
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WANT SPECS?! 
THD vs 
frequency 
1 volt 

rms 

600 ohm 
load 

1k hz 
0.022% 

20khz 
0.028% 

10k ohm 
load 

1khz 
0.015% 

20khz 
0.0205% 

-3dB point 
open loop 
bandwidth 
(no feedback) 

120khz 
-3dB point 
closed loop 
bandwidth 
(with feed- 

back) 

1.7mhz 
no RFI filter 
550khz 
with RFI filter 

input 
overload 

1khz 
530mv PP 
190mv rms 

20khz 
1.2 volts PP 
430mv rms 

signal to 
noise ratio 

'A'weighted 

-87dB 

400hz filter 
-85dB 

20hz to 20khz 
unweighted 
-80dB 

RIAA 
accuracy with 
passive curve 

30hz to 20khz 
+0.1dB 

20hz 
-0.25dB 
due to rumble filter 

$119.95 
Cal. residents include 
6% sales tax. $5.00 
shipping and handling. 
Visa, E3ankamaricard and 
Mastercharge welcome. 

irsAUDIO 
1529-C Stowell Center Plaza 

Santa Maria, Ca. 93454 

The audibly superior PS II phono pre -amp has a lot of people wondering how it will perform on 
the test bench. So did we. An independent testing lab's results didn't disappoint us. We 
guarantee these numbers will add up to a sonic improvement in your system or well buy it back. 
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'patent pending 

pa QysorLic elrray' 
AN ALTERNATIVE TO SPEAKERS: 

If a speaker sounds good in a store, will it sound 

good when you get it home? Qysonics patented* Critical 
Alignment System not only improves imaging; it also 
makes the Arrays less room critical. Resonance, 
"beaming" and standing wave "dead spots" are virtually 
eliminated. Remember, your speakers must work well in 

your room; without need for additional electronics such as 

equilizers and expanders. So, before you blow your 
money on more electronics, consider replacing your 
speakers with the alternative, Qysonic Array. 

QYSONIC RESEARCH CORP. 
920 S. Placentia Ave., Placentia, Cal. 92670 

Tei. (714) 630-5321 
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-Leader in the Microphone Field- 

KNOWN FOR EXCELLENCE OF SOUND 

PROFESSIONAL USE 
CMU-503 is a condenser microphone specifically developed for 
multipurpose sound collection. 
The preamp section employs stringently selected FET and a unique 
circuit design to achieve an inherent noise of 20dB and maximum 
input of 140dB so that it can be used confidently from OFF to ON. 

UD -303 is the ultimate in dynamic microphones and incorporates the 
advantages of the condenser microphone in music recording and 
hand-held vocal tonal quality. In order to achieve the ultimate in 

tonal quality we have conducted numerous listening tests and made 
numerous recordings of orchestral and vocal performances. 
EMU -4520 is a professional use high quality Electret condenser 
microphone. Since it has same excellent tonal quality as Power 
professional condenser microphones used in broadcast Model 
stations, it is ideal for loudspeaker use, hi-fi recording and 

other audiophile sound collection applications. 

Vocal use dynamic microphone 
Live recording use microphone 

PRIMO MICROPHONE INC. 
2468 DELTA LANE, ELK GROVE VILLAGE, 
ILLINOIS 60007, U.S.A 
TEL 312-595-1022 TELEX: 28-3474 PRIMO MUS ELGR 

CMU-503 EMU -4520 

PRIMO COMPANY LTD. 
6-25-1, MURE, MITAKA-SHI, TOKYO, JAPAN 
TEL: 0422-43-3121--9 TELEX: 2822-326 PRIMO J 
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Donald M. Spoto 

Wild About Eubie: The music of Eubie 
Blake performed by Joan Morris, 
mezzo-soprano; William Bolcom, 
piano, and guest artist Eubie Blake, 
piano. 
Columbia 34504, stereo, $7.98. 

Whatever the reason for the sudden 
revival of interest-and it may largely 
be due to the Scott Joplin craze which 
has washed over the country in recent 
years-this new disc Columbia has 
released in celebration of Eubie Blake 
is a welcome toast to a significant 
talent. Now 93, ragtime composer - 

pianist Blake still turns up (on Mery 
Griffin's show, for example) reminis- 
cing about Baltimore in the 1890s, 
where he played piano in saloons and 
bordellos; about the historic shows he 
composed during and after World War 
I (Shuffle Along and The Chocolate 
Dandies and The Blackbirds of 1930). 
But most of all he still delights his au- 
dience when he sits down to the 
keyboard. 

The musical simplicity of his songs is 

deceptive; here's I'm lust Wild about 
Harry, with its elegant syncopation all 
muted and the original freshness 
restored. And the lyrical, evocative 
Goodnight, Angeline with its scent of 
smoky backrooms and late night card 
games, still overridden with genuine 
human sentiment. But I'd Give a Dollar 
for a Dime is new to me, and what a 

wondrous song-an aria, really! It 
reminds me of the best of Ruth Etting's 
songs, especially in Joan Morris' vel- 
vety, faintly shimmering mezzo; and 
has she listened to a great deal of 
Helen Morgan? She has that unselfpity- 
ing pathos in the middle range. 

Blake wrote the sort of music for 
piano that made of the instrument a 

whole orchestra; the Boogie Woogie 
Beguine is enough to accompany a 

silent film, its syncopations as rich as 
anything in Joplin, and its chasing 
crescendi in fact more sophisticated. 
Bolcom's playing is magically clean in 
all the others, but Blake's here is un- 
canny! 

You'll like My Handyman Ain't 
Handy No More, unless you're a 

hopeless Victorian prude. Its "double 
entendres" are wickedly funny. The 
record, which concludes with Eubie's 
Clasical Rag and Dixie Moon (the com- 
poser playing both), sticks in the mind 
long after you've snapped off the 
tuner -amplifier. 

Columbia, which ordinarily pro- 
duces excellent records, has allowed 
some muddiness and impurities in the 
trebles in the final mixing here. It's not 
enough to spoil the enormous fun of 
this quite welcome song cycle. 

Donald Spoto 

Sound: B. Performance: A 

Lost Horizon: The Classic Film Scores 
of Dimitri Tiomkin: Charles Gerhardt 
and the National Philharmonic Or- 
chestra with the John Alldis Choir 
RCA Red Seal ARD 1-1669, quad- 
raphonic, $6.98. 

Come on, guys, let's slow up on this 
re-recording of film scores just a bit. 

When all this started about three years 
ago, RCA came up with a fine idea 
and put out some very welcome new 
orchestrations of old scores. It was 
good in those more discriminating 
days, to have, for example, the Bogart 
and Davis scores; vintage scores by 
Korngold (of special relevance since 
his opera Die Tote Stadt has been re- 
vived in New York), and some of 
Bernard Herrmann's early work. 
These and other discs are important, 
not only for admirers of the individual 
composers' works, but also for stu- 
dents of film and film music history. 
But now things are getting ar- 
cane-worse than arcane, we're tilt- 
ing over into some dreadful abyss of 
banality. 

Dimitri Tiomkin won several Oscars 
and wrote over 150 scores. But his mu- 
sic is of a big, unsubtle, and not very 
imaginative sort. Studios (Warner 
Brothers, especially) thought film mu- 
sic was good and supportive of the ac- 
tion if, in fact, the music over- 
whelmed the action, drawing out ev- 
ery nuance that script and perform- 
ance could not. No one filled their 
demands better than Tiomkin; his 
hand was heavy. He was sort of the 
composer's Otto Preminger. 

This record is an anomaly, for it is 

the canonization of the mediocre. The 
score for Lost Horizon takes up one 
entire side and alternates from the 
soupy (Entrance into Shangri-La) and 
the stereotypically martial (Riot in 
Baskul and Mob Scene at the Re- 
fueling Station) to the just plain 
plodding dull (Bell Sequence and Es- 
cape). Frank Capra's film, in spite of its 
Hollywood look and naive feeling, 
had a little more class than the score. 
Really, Franz Waxman and even the 
lesser known Jerome Moross ("The 
Big Country") were better at these 
large sounds. 

On the other side, brief selections 
from "The Guns of Navarone" an ad- 
mirable film, not at all helped by 
Tiomkin's casual score; "The Big 
Sky"; "The Fourposter," which does 
have a nice melody lurking under - 
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neath, and, what is probably his most 
memorable tune from a lovely film, a 

section of the love theme from 
"Friendly Persuasion," William Wy- 
ler's gentle story of the Quakers. The 
record concludes with an agonizingly 
jejune choral finale from an entirely 
forgettable Cinerama film made by 
Lowell Thomas, "Search for Paradise." 

I don't ordinarily like to take up this 
valuable space with an unrelievedly 
negative review, but I hope RCA will 
think a bit more before proliferating 
this series. If we had to have a Tiomkin 
disc, where is the love theme from "I 
Confess" or a synthesis from "Shadow 
of a Doubt" or "Portrait of Jennie"? 

The production of the record is big, 
loud, and clear and stresses Tiom- 
kin's predilection for bass tones. But 
who, really, will care a year or two 
from now? 

Leonard Sillman's New Faces of 1952: 
Original Cast Album (Re-released 
master) 
RCA Red Seal CBM 1-2206, mono, 
$6.98. 

Twenty-five years? A quarter of a 

century since this glorious, wry, zesty 
musical revue delighted theatergoers? 
Is it possible? Of course, it's possible, 
silly. And the anniversary is a suf- 
ficient reason for reissuing the origi- 
nal cast album. Those who saw and/or 
heard these multileveled, inventive 
numbers in the early fifties can study 
them more closely, revive memories, 
regret the disappearances of their fa- 
vorite performers, and celebrate the 
later successes of others. 

Here's smoky -voiced Eartha Kitt 
singing Monotonous and Bal Petit Bal 
in her flawless French; Alice Ghostley 
and June Caroll in Time for Tea (not 
released on the original disc, but un- 
earthed from the master, thank good- 
ness, as it's a delicious, wistful, gently 
sad duet for two old maid sisters); Al- 
ice Ghostley's now lengendary ren- 
dition of Boston Beguine, which was 
the work of Sheldon Harnick, and 
Love is a Simple Thing sung by Rose- 
mary O'Reilly, Robert Clary, Eartha 
Kitt, and June Carroll. 

Others associated with this produc- 
tion are not represented on the 
record because their contributions 
were not vocal, Mel Brooks, Paul 
Lynde, and Carol Lawrence (who 
danced in those days). 

This is a welcome addition to the 
growing list of legendary Broadway 
shows, revived through the miracle of 
redusted masters. The recording is 

splendid; it sounds as if it were done 
on the most modern equipment. 

AUDIO February 1978 

Listen to a Raínbow 
Advance speakers will 
give you the full spectrum 
of color and variation in 
music. No boominess or 
mid -range blahs. Excel- 
lent tonal dispersion at a 

cost so low it will astound 
you. It has to be the best 
speaker in this price 
range. Advance, and lis- 
ten to a rainbow. 

Advance isL,;rirer 
423 Lafayette Road, Hampton, New Hampshire 03842 

Enter No. 3 on Reader Service Card 

CHECK 
YOUR 

YSTEM 
SAMPLE POINTS 

WITH 

OURS 
ONE CYCLE OF CLARINET -WOOD 8' MOOR 1048 

RMI builds Electra -Pianos, Amplifiers, 
and KC -II -a Polyphonic Digital Syn- 
thesizer. Our new KC -II demo album 
has such exceptional broad -band and 
transient response that audio dealers 
are using it for systems demonstra- 
tions. Music on this album is original 
and improvisational, running the gam- 
ut from Classical to Jazz -Rock. Real- 
time COMPUTER -generated wave- 
forms include Strings, Bells, Guitar, 
Piano, Vibes, Marimba, Steel Drum, 
Flute, Recorder, Harpsichord, Banjo, 
Calliope, Choir, and Pipe Organ. 
If you want to check out your system 
from cartridge to speaker, send $2.00 
with coupon. 

RMI Rocky Mount Instruments 
Macungie, PA 18062 

name 

address 

city state zip_ 

LISTEN .. . 

Acoustical Engineering has, for the first 
time, perfected a single path, expo- 
nential bass horn that reproduces fun- 
damentals down to cutoff frequency 
while remaining small enough to be 
placed in an acceptably sized piece of 
furniture. Coupled and properly phased 
to an outstanding mid -range horn and 
horn tweeter, the overall response re- 
mains constant and produces excep- 
tional clarity and brilliance. Listen ... 

ACOUSTICAL 
ENGINEERING 
P.O. Box 60221 
Sunnyvale 
Calif. 
94088 
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Classified 
FOR SALE 

ßOLDEY Market Street 
Akron.Oo 44313 

granhOPÒt00!®Phone (216) 864-4411 

Audio Research 
Advent 
ADS 

Bravura 
Connoisseur 

Denon Grace 
Dual Grado Signature 
Dyna-Vector GAS Ampzilla 
Electro -Research Kenwood 
ERA LinnSondek 
FMI (Fulton J) Magnepiaiar 

Nakaaichi 
Rappaport 
Stax 
Sonus 
Technics 
Threshold 

HAFLER DH -101 PREAMP 

We expect to be in stock on this exciting new preamp by Dec. 12th. 

Kit price is $199.95. Custom wired and tested. $299.95. Im- 

mediate prepaid shipment via UPS. THE AUDIBLE DIFFERENCE. 

435 Tasso. Palo Alto. California 94301. (415)328-1081. 

ELECTRONIC CROSSOVERS-ALL. TYPES. Updated definitive 
booklet describes applications, how to improve speaker systems, 

$5.00 postpaid, credited to first purchase. Huntington Electronics, 

Box 2009A, Huntington. Conn. 06484. 

CANADIANS-DYNACO COMPONENTS AT TREMENDOUS DIS- 

COUNTS. Write En Jay Sales Hornepayne Ontario. 

Professional HI-FI Home Study Course-Instructors include Len 

Feldman, Julian Hirsch, Larry Klein, and Larry Zide. Send $2.00. 
for full color AUDIO PRIMER and information on joining (SAC) 

Society Audio Consultants, Dept. A, 49 East 34th St., New York, 

N.Y. 10016. 

FOR SALE 

STEREO ONE 

Fairfield, Conn. 

"We otter SOUND value for your dollars" 
Luxman 

Koss Headphones 

JVC 
ADS 
Setton 
Rotel 

Denon 

Discwasher 
Stax 

Ampex 

Sanyo Car Stereo* 

Sony Portables* 

We pay freight .. . 

1229 Post Rd., Fairfield, CT 06430 

203-255-5939 

*Avid 

Sonus 
Audio-technica 

Celestion 

Grace 
Maxell 
Jecklin Floats 

Revox 
AKG 

RABCO SL -8E REBORN: LED motor switching circuits. LED in- 

dicators thru plexiglass channel, DC power supply, low mass red- 

wood arm, precision bearings, mod. $500. Newsletter #5, photos, 

$2. AUDIOETC, Box 55, Lansing, IA 52151. 

LUX C-1000 PREAMP $595, Rabco ST -6 $265, SAE MK 24 $540, 

ESS AMT IA $590/pair, All mint condition. Call after 8 P.M. 

(703)552-2369 

D24 
The first reviews are in... 

"The D24 loudspeaker gives a fine account 
of itself; it is low in coloration... is very'open' 
in sound, and has good tonal balance. The 
bass is particularly clean...The D24 looks like 
a winner." 
MUSICAL HERITAGE REVIEW MAGAZINF 
August 15, 1977 

CONSTANT WIDTH, ASYMMETRIC 

TRANSMISSION LINE SPEAKER 

SYSTEM. 
Write for the dealer nearest you 

iflflOt(CII 
42 Tiffany Place, Brooklyn, New York 11231 

(212) 522-0862 

IM 

FOR SALE 

GOODWIN'S 

Exclusively in New England. 

THE MARK LEVINSON HOD SYSTEM 

By Appointment 

Goodwin's Inc. 

33 Newbury St. 

[6171266-0608 

Boston, Mass. 02116 

PIONEER Spec -1, Spec -2, RT -2022 Tape Deck. Mint Condition. 

Make Offer. Don Davis, 1804 Lake, Gothenburg, NE 69138. 

FRIED SPEAKERS AT DESIGNATRON 

Designatron is pleased to have the fantastic Fried "Signature 
Series" speakers. Our customers say "incredible" and compare 

them with speakers costing hundreds of dollars more! "High 
Fidelity" said "transparent, sparkling." "Stereopus" said 

"thoroughly honest sound." The Fried Series begins with the 

Model 0-at only $140.00 ea.-truly a bargain. The Model 0 is 

bookshelf size. using plasticized drivers, and has superb impulse 

response. Also available the newly refined Model R Mark II at 

$425.00 ea.. the phase coherent Model B at $235.00 ea., and 

Model M with transmission -line base at $800.00 ea. Come audition 
or write for detailed information on Fried and other edge -of -the -art 
products from Designatron. Fried Model O's shipped free in con- 

tinental U.S. Designatron Stereo Store, 260 Old Country Rd., 
Hicksville. N.Y. 11801. [516]822-5277. 

SAMPLE COPY OF NEW DAWN, the magazine for women who 
are interested in world affairs, as well as beauty and 
fashion. Send $.50 for sample copy, to: NEW DAWN, 
North American Building, 401 N. Broad St., Philadelphia, 
Pa. 19108. 

CLASSIFIED 
ADVERTISING 

RATES 

BUSINESS ADS -For Sale. Help Wanted. Services. Business 

Opportunities. Tape Recordings, etc. etc $4.80 per line. First 

line set in bold face type at no extra charge. Extra lines $9.60 

per line. One point ruled box, extra charge $8.00. Full pay- 

ment must accompany order. 

NON BUSINESS ADS -Situations Wanted, used equipment for 

sale by private individuals $2.80 per line. First tine set in bold 

face type at no extra charge. Extra lines set in bold face type 

$5.60 per line. Full payment must accompany order. 

FREQUENCY DISCOUNT -3 times, less 10%. 6 times, less 

15%. 12 times, (ess 20%. 

DEADLINE-lst of two preceding months. (Dec. t, 1977 for 

Feb. 1977 issue). 

BLIND ADS -Box numbers may be used at $5.00 extra for 

handling and postage. 

MAIL ORDER AND DISPLAY CLASSIFIED RATE 

t col x 1 " $85 

1 col x 2" $125 

1 col X 3" $175 

2col x 1" $125 

2 col x 2' $225 

Advertiser must supply complete film negative ready for print- 

ing for display ads. 

AUDIO Magazine 

401 North Broad Street 

Philadelphia. Penna 19108 

HOW TO ANSWER BOX NUMBER ADS 

When replying to an Audio Box Number Ad. please use this 

address Box No. c/o Audio, 401 No. Broad Street. 

Philadelphia. Pa. 19108. 
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FOR SALE 

AUDIRE ELECTRONICS now available in WINTER PARK, Fla. at The 

Sound Gallery call (305) 647-4434. 

VESTIGAL ARM -USED ONE HOUR -216-626-2976 

AUDIO FORUM is available in ILLINOIS & INDIANA at GOOD VIBES 

SOUND! Call (217) 351-0909, (317) 743-9593,(812) 334-0798. 

ATTENTION AUDIOPHILES-FLASH! 

Have just returned from Japan and have acquired exclusive rights 

to "Three Blind Mice" records in addition to Audiolab's 82 new 

jazz albums in the same tradition as Audiotab's is famous for. 

The A -train library now consists of 120 albums and is growing 

every month. These albums are guaranteed noise and static free 

and, of course no tape hiss. 

The fine equipment that you've invested your money in deserves 

the quality recordings. Send for complete brochures now. You may 

order direct from A -Train Limited or visit your local dealer. 

No decoders are necessary for these records. 

A Train -Ltd. 1230 N. Horn Ave. W. Hollywood, CA. 9C069. 

213/653-4370 

DO YOU WANT TO BE AN AUDIO INSIDER? You can be if you read 

the AUDIO FORUM, the only audio information publication devoted 

to the interests of both the audiophile -music lover and the audio 

professional. Every one can use the AF. Dealers, Importers and 

Reps find out about the new products and companies-well before 

their competitors. Manufacturers and designers use AF to bring 

their design philosophies and products to the attention of the in- 

terested public in an ongoing dialogue. Plus audiophile commen- 

taries, free personal ads and much more. Whether you make a liv- 

ing in audio or just want to be in on the action, subscribe today by 

sending $15 ($18 first class, $22 overseas air) for six bimonthly 

issues to: AF, Box 578-A, Fairfax, CA 94930. 

MINT MCINTOSH: C-24 preamp, MC -240 power amp. $1140, 

$185. Factory -wired Dynaco stereo 70, $80. Many Dynaco tube 

components. Write for prices. Audio Box A72-1. 

ANTI -SKATING for AR TURNTABLES!! Proven counter -weight 

design of nickel steel & aluminum construction. Install yourself in 

minutes. $7.00 postpaid. (Dealer inquiries invited.) AUDIO IN- 

NOVATIONAL PRODUCTS, P.O. Box 1607, Portsmouth, N.H. 

03801. 

LOWEST PRICES ON STEREO -ESOTERIC COMPONENTS!!! Over 

150 brands. Write for quotes. Audio Unlimited, 3386 Golf, San 

Jose, CA 95127. (408) 985-2285. 

YAMAHA B-1 V-FET amp with UC -1 control. Perfect $1200. Call 

1-912-927-1190. 

AUDIRE ELECTRONICS now available in LAGUNA HILLS, Ca. at 

Southland Audio call (714) 768-1362. 

WORLD'S FINEST LOUDSPEAKER? 

No, we would not insult your Intelligence. Since audio is subjec- 

tive there cannot be a finest or best! However, if you would like to 

own a loudspeaker that performs like a $3000 Electrostatic, has 

the widest sound stage & the most phenomenal front -to -back 

depth ever heard, why not audition the incredible DCM TIME WIN- 

DOWS? 

The audiophile loudspeaker at an affordable price 

AMERICAN AUDIOPHILE TRADING CORP. 516-561-7114 

AUDIO RESEARCH D-150. 1 year old, original owner, transferrable 

warranty. $2100. 603-868-9683. Southern New Hampshire. 

ROGERS SPEAKERS AND ELECTRONICS: export monitor, compact 

monitor, and of course, the LS3/5A-the most accurate of all the 

mini -monitors, also, the Rogers A75 Series 2 integrated amplifier. 

All at Audio Reproduction, 217 College Ave., Blacksburg, VA. 

24060, (703)552-6850 

AUDIO FORUM MAGAZINE is available in WALNUT CREEK, CA at 

the HIGH FIDELITY SHOP. Call (415) 932-2242 todayii IiIIi 

The Apt/Holman Preamplifier 
For literature, the name of your local dealer, 

and ordering information, please check the box. 

For a collection of five technical papers by 
Tom Holman, please check the box and send $2.00. 

$447.00 Name 
Address 

Apt Corporation Box 512 Cambridge, Massachusetts 02139 

AUDIO MODIFICATION MANUAL 

More than 220 pages of priceless information, including general 

audio philosophy, specific design criteria, general mod instruc- 

tions for all classes of tubed equipment and loudspeakers, plus ex- 

plicit step-by-step procedures for many common components. Pro- 

prietary modifications presenkd in detail. Latest printing includes 

much new information, including a construction project for a QUIET 

Nuvistor (tube) subpreamplitier, a novel variable VTA headshell 

and much more. Price includes free consultation service. U.S.A. 

$25.00. . . other countries U.S. $27.00. California residents add 

$1.50 tax. Telephone orders accepted (M/C. VISA): (714) 

278-3310. AUDIO DIMENSIONS, 8898 Clairemont Mesa Blvd., 

San Diego, Calif. 92123. 

AUDIRE ELECTRONICS now available in VISALIA, Ca. at California 

Audio Systems call (209) 625-0677. 

AUDIO FORUM MAGAZINE is available ii; FAIRFIELD, CONN at 

STEREO ONE!. Call (203) 255-5930 today! DON'T WAIT IIIII 

AUOIOGRAM, THE BI -MONTHLY newsletter that brings you 

reviews, news, and our views of today's audio world. $15.00/6 
issues. Free information-Write-Audiogram, P.O. Box 27406, St. 

Louis, Mo. 63141 

3600' NEW L/N SCOTCH or Ampex tape, 101/2 " metal reels 5 for 

$38.00 12 New Ampex 42 min. 8 Tracks $9.00.6 New Ampex 370 

C-60 cassettes in Stackette $5.50. C-90 $6.50. Sound, Peachtree 

DeKalb Airport, Chamblee, Ga. 30341 

AUDIRE ELECTRONICS now available in S. F. BAY Area (Saratoga, 

Ca.) at Avant Garde call (408) 867-6677. 

SOUND COMPONENTS INC. 

EXCLUSIVE SOUTHEAST 

DEALER FOR THE 

INCOMPARABLE 

MARK LEVINSON H.O.D. 

REFERENCE SYSTEM 

The H.O.D. reference playback system consists of the following 

components: 

2 Hartley 24 in sub -woofers 

4 Quad ESL loudspeakers 

2 Decca ribbon tweeters (modified) 

2 Levinson LNC-2 Crossovers 

(100hz&7Khz) 
1 Levinson ML -1 (LEMO) preamp 

6 Levinson ML -L amplifiers 

1 pr. Hand-crafted oak or ash trestle 

stands (for Quads & Decca) 

THE H.O.D. SYSTEM WITH GOOD SOURCE MATERIAL, WILL 

REPRODUCE A MUSICAL EVENT BETTER THAN ANY SYSTEM WE 

KNOW OF: 

For more information, please write or call: 

SOUND COMPONENTS 

2710 Ponce de Leon Boulevard 

Coral Gables, Florida, 33134 

305-446-1659 

TWX: 812-848-7627 

CODE -A -PHONE Answering Machines. Shipped Prepaid and In- 

sured. Immediate Delivery. Call for Low Prices. AN AUTOMATIC 

ANSWER (408)649-0099, Ca. (800)682-4844. 

SIEMENS, TELEFUNKEN, GENALEX AND AMPEREX and other top 

quality audio tubes available al very competitive prices. Contact 

Jim Wallace at 201 McMasters Drive, Monroeville, Penna. 15146 

or (412) 373-2602. 

AUDIRE ELECTRONICS now available at Weingarten Stereo in the 

Bay Area (Menlo Park) call (415) 323-5111. 

AUDIO PROFESSIONALS: Find out why the AUDIO FORUM is the 

only audiophile -oriented publication that has earned the respect of 

the entire industry. Our unique format offers you direct access to 

the people you want to reach! Write today for details. Don't wait! 

Leadership 

Excellence 

IAR3 
lAR shows the way again! 

lAR breaks through the barrier 
between golden ear & test bench 

reviews! lAR introduces 3 new 
tests on a number of preamps! 

Whatare they? Howdo theywork? 

The first printing of lAR 3 will be 

limited. You must subscribe now to 
be included. 
Four issue nos. $25, eight $45. Surcharges: 
first class $10, overseas surface $10, air $20 
Bank credit cards accepted. 

You Can Own the Very Finest 

International Audio Review 
2449f Dwight Way Berkeley Ca 94704 USA 
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"STATE OF THE ART", 
"OPEN", "SILKY SMOOTH", 
"UNCOLORED", "NATURAL" 

SIMPLY BETTER 
These are some of the terms which are commonly used by the manufacturers of 
esoteric land not so esoteric) audio products to describe the sonic merits of their 
respective equipment. These descriptions have been so abused, misused, and 
overused by so many people that their original meanings have become obscure. 
At AUDIRE, we would like to simplify things. We use only two words to describe 
the sound of our equipment: SIMPLY BETTER. These same two words also apply 
to the quality of our parts, our craftsmanship, and our reliability. By the way, we 
have another attribute which is also SIMPLY BETTER: Our prices. At AUDIRE we 
believe in giving you more for your money. AUDIRE...products that are SIMPLY 
BETTER. 
COMING VERY SOON: OUR FANTASTIC 700 WATT RMS AMPLIFIER. 
FOR MORE INFORMATION. See your nearest AUDIRE dealer or contact: 
Western Audio Marketing, 13929 Marquesas Way, Marina del Rey, CA 90291 1213) 823-7443 

DIFFET 1 PREAMP $475.00 
MODEL 2M AMP $575.00 
MODEL 2 AMP $450.00 

VICKERS AUDIO, INC..... 
a new world of sound experiences in 

CHAPEL HILL, NORTH CAROLINA ... 
Mark Levinson Audio Systems Genesis Physics Corporation 

Infinity Systems, Inc. Magnaplanar MG Series 

Threshold Corporation Great American Sound 

Fidelity Research Kenwood Professional 

DB Systems J&H Formula Four 

Dahlquist Harman/Kardon 

Technics Mitsubishi 

Klipsch Tandberg 

Denon Ortofon 

Grace Sefton 

Sonus Braun 

We stock a large selection of audiophile recordings. We offer one of 

the finest audio salons in the Southeastern U.S., with a relaxed at- 

mosphere and knowledgeable salespeople. Please visit us, call us 

or write us for further information. Our address: 210 West Franklin 

Street, Chapel Hill, NC 27514 (919) 929-HIFI. 

AUDIRE ELECTRONICS now available in SAN DIEGO, Ca. at Stereo 

112 Unlimited call (714) 466-0505. 

REVOX A-77 MKIV 4 TRACK LOW SPEED used less than 30 hrs. 

New lifetime warranty. $700. Koss ESP 9 Electrostatic Headphones 

$75. Brad Orrison, 130 Second St. Athens, Ohio 45701 

614-592-1149 after 5:30 P.M. 

zero -distorti 
on preamps 

"'equalizer 

power amp 
lifiers 

electronic 
x -over 

new "Panc 
ake" Preamp 

free catalog: 

ACE 
AUDIO CO.. 
#532 5L Street, 
East Northport, 
New York 11731 

ARC -SP -3A-1, immaculate, 1 year 9 months old, $400. 215- 

WI5-7185. Levittown, PA. 

DYNACO PAT -5, 150 stereo amp with meters, B.I.C. 960, Heath 

AS -1373 speakers. Dr. Mark Finn. 203-482-3032, Litchfield, 

Conn. 

AUDIRE ELECTRONICS now available in PHOENIX, and Tucson, 

Ariz at Arizona Audio call in Phoenix (602) 279-4900, in Tucson 

(602) 795-9648. 

WESTCHESTER, FAIRFIELD COUNTY 

THE LISTENING ROOM INC. 

590 Central Park Avenue 

Scarsdale, N.Y. 10583 

(914) 472-4558 

Cordially invites you to audition our fine line of equipment. DAHL- 

QUIST DAYTON WRIGHT ESL DYNAVECTOR THRESHOLD 

PHASE MATRIX SNELL ACOUSTIC YAMAHA TANDBERG 

LUX REFERENCE QUAD ESL KEF GRACE SAEC FORMULA 

4 AMPZILLA II THAEDRA SON OF AMPZILLA THOEBE 

POLK AUDIO NAKAMICHI DENON STAX JANIS PARAGON 

BRYSTON DBX AUDIO PULSE 

THRESHOLD 400 A CLASS A AMPLIFIER 

We ship free anywhere in the U.S. We invite inquiries. 

BRITISH AND EUROPEAN HI-FI, most makes, from England's Hi-Fi 

mail order specialists. Save on LS3/5A, KEF, Radford, Tandberg, 

Tannoy, etc. Shipping list free or send $3 to include literature. 

Goodwins, 7 The Broadway, Wood Green, London N22. Phone 

888-0077. Callers welcome. 

AUDIRE ELECTRONICS now available in TORRENCE, Ca. at Dimen- 

sions in Stereo call (213) 542-8521. 

BOZAK SYMPHONY -1, list $1500/pr., $650/pr., bi-amped or 
regular. Marantz 16 basic, modifier PAT -5 & new Pioneer 510A, all 
perfect. Call 215-631-1261. 

THORENS TD -224 rare TT & changer, walnut base, w/Audio 

Technica AT -12 sa (Shibata); Excellent. $250.00 or B/0, Contact: 

Barry Tinkoft, P.O. Box 590, Fall River, MA 02722. Tel: 

617-678-8331 

AUDIO PULSE ONE $500; B2 amp $700; SG 2205 equalizer $250; 

Teac 450 $275; Marantz 150 $375. All Mint. T.J. Hebert, P.O.B. 

650, Jeanerette, LA. 318-276-4576. 

MARANTZ-BB AMP., Elect. X'over, SLT-12U Turntable, JBL- 

LE15A, PR15, D131. Cobraflex. Berlant 101/2 " reel deck & amps. 

McIntosh 240. All mint. Brenner, 10521 Azalea Park, Pinellas 

Park, Fla. 33565 

NEW JERSEY -NEW YORK AUDIO Perfectionists Audition: the totally 

musical Promethean cartridge, Jim Rogers JR 149 cylinder 

speakers, Sonex II Time Aligned speakers, Grace 704, 714 

tonearms, AGI 511A preamp, and other components faithful to live 

music. G -B Electronics, 18 Missonellie Court, Hawthorne NJ 

07506 (201) 427-8885 by appointment only. 

WHOLESALE STEREO. Lowest possible prices. 180+ brands. 

Esoteric. Atari, Fairchild; VTR's, calculators, appliances, TV's. 

For quotes, write Stellar Sound, P.O.B. 49285, Austin, Texas 

78765 

FOR SALE 

ARIZONA AUDIOPHILES 

Mark Levinson, Dahlquist, S.A.E., Sequerra, Revox, Rabco, 

Nakamichi, Yamaha, Transcriptor, Crown, Grace, Stax, Tandberg, 

Accuphase, Sonab, Supex, Gale, Klipsch, Phase Linear, Uher, 

E.S.S., Burwen, Sony V- FET, J.B.L., Harmon-Kardon Citation, 

A.D.S., Spectro Acoustics, Jennings Research, Beveridge, Sen- 

nheiser, Teac, Thorens, Stanton, Aiwa, Stax, A.K.G., Ariston, 

Micro-Seiki, Fideality Research. 

JERRY'S AUDIO EXCHANGE 

PHOENIX -334 E. Camelback Rd. (602) 263-9410 

TEMPE -130 E. University Dr. (602) 968-3491 

TUCSON -5750 E. Broadway. (602) 622-7407 
MAIL ORDER HOT LINE-MR. WOZ (602) 265-7841 

SAN DIEGO, CALIFORNIA 

FULTON/FMI-BRAVURA-PRO MUSICA, AUDIO RESEARCH, 

MAGNEPLANAR, KMAL record cleaning. Audio Pulse and other 

state-ot-the-art components. Mission Bay Audio, 4501 E. Mission 

Bay Dr., San Diego 92109. 

AKG, AMPZILLA, ARISTON, BEYER, CIZEK, CROWN, Dahlquist, 

DB Systems, Denon Electronics, Entre, Fons, Grace, Grado 

Signature, Infinity, Nakamichi, Ortofon, PHASE LINEAR, PMI 

REVOX SAE, SAEC, Sennheiser, Sequerra, Sony, Stanton, Stax, 

Supex, TASCAM, Technics, Thorens, Audio Pulse, Acoustat, I.M. 
Rogers, Ram, etc. 

HI-FI HAVEN 

28 Easton Ave. 

New Brunswick, N.J. 08901 

201-249-5130 

LOWEST DISCOUNT PRICES ANYWHERE on audio equipment. All 

major brands discounted. Write for quotes, K&L Sound Services, 

75 N. Beacon St., Watertown, Mass. 02172. 

THRESHOLD 400A now on demonstration! 100 watts/channel of 

Class A power. Tremendous dynamic capability. Greatly extended 

bandwidth plus faster slewing. Beautifully styled with LED readout 

of peak and average power. Listeners expect it to cost twice its 

price of $1147. Also new from Threshold, and now on demonstra- 

tion, is the NS -10 direct coupled preamplifier. 

For the ultimate in tonearms, we stock the BREUER 

DYNAMIC!Also now on display-the suberb DENON direct drive 

turntables. Hear the all new moderately priced electronics from 

G.A.S.-Thalia, Grandson and Charlie the Digital Tuner. We have 

the Sleeping Beauty in stock! 

Hear the ROGERS LS3/5A and SPENDOR SA -1 mini- monitors. 

We have the STYLIFT which lifts your manual tonearm automati- 

cally at the end of the record-$15.95. Ask us about the benefits of 

using the anti -resonant PLATTER PAD. We have the beautiful 

GALE maximum fidelity recordings. 

We ship prepaid/insured throughout the U.S. Our other fine 

suppliers include Ariston, Audionics, Connoisseur, Dahlquist, DB 

Systems, Formula 4, Grace, Grado, Goldring, Linn Sondek, Infinity 

Black Widow, M & K, Rappaport, RH Labs, Sonex II, Sonus and 

Onkyo. 

THE AUDIBLE DIFFERENCE 

435 Tasso (415) 328-1081 

Palo Alto, Ca. 94301 

AUDIRE ELECTRONICS now available in LOS ANGELES, Ca. at 

Delphi Custom Stereo call (213) 657-3019. 

MICRO-SEIKI DDX 1000 TURNTABLE w/2 MA505 Arms. 6 Mos. 

Old. $600 or Best Otter J. Capaldi, 703 Pheasant Run, Kennett Sq. 

Pa. 19348, (215) 444-4475. 

ALTEC-LANSING 729A Acousta-Voicette Stereo Equalizer. Mint 

condition. $750.00. Write: 247 Washington #1 San Antonio, Tx. 

78204 

FULTON J's, Cubes, Calles, $2195; Mark Levinson ML -1, case 8 
connectors "A" cards $1095, Dunlap Clark 500 amp $749; Linn 
Sondek LP12 $349; Revox A-77 1102 high speed $875; Burwen 
1201 $198. All equipment 6 months old. Need money for school. 
Cory Cookingham 5232 Sagamore Or., Swartz Creek, MI 48473. 
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FOR SALE 
MILLER AND KREISEL SOUND CORPORATION 

SUB WOOFERS CROSSOVERS AUDIOPHILE RECORDS 

M&K MAKES 6 MODELS OF SUB -WOOFERS RANGING FROM $125 

TO $465 -ALL UTILIZING M&K'S NEW DOUBLE VOICE COIL 

MATRIXING (DVCM) 

Goliath I -Walnut cabinet and audiophile woofer, built in DVCM 

matrixing and crossover adjustable to 150, 125, 100, 75 and 50Hz 

on back plate. Designed to be used with Magneplanars, Quads, 

Dahlquists, B&W's, Acoustats, etc. -$315.00 
Goliath II -Simulated walnut, slightly smaller. Uses a high power 

capacity 12 bass driver and the same 5 frequency, adjustable 

matrixing crossover. -5175.00 
BE -1B -Walnut cabinet audiophilewoofer. No crossover network. 

Includes DVCM. To be used with same speakers as Goliath I. Re- 

quires external crossover or biamping. $230.00 

DBE-1B-6db higher output limit and twice the efficiency of the 

BE -1B. Contains 2 drivers. $425.00 

BE -II -Same as Goliath II but without crossover net work. In- 

cludes DVCM. $125.00 

Studio Standard -Features 125 SPL 0140Hz for studio monitors. 

Contains 4 drivers. $465.00 

All M&K Sub -woofers are aligned 2nd Order Butterworth (B2) 

maximally flat (fc=13). They are designed particularly for "tight" 
bass, transient detail, and very low overhang and decay time. 

Today's market offers some superb small super- speakers; 

small in cabinet size but large in power handling capability and 

great in transparency and imaging. Together with an M&K Sub - 

woofer (hidden in a corner), one hears a clean, big sound com- 

petitive with the world's finest large speaker systems. M&K 

particularly recommends that their sub -woofer be used with: ADS, 

Braun, KEF Corelli, Rogers LS 3/5A, Jim Rogers JR 149, Visonik, 

Spendor and others of the top quality. 

M&K, THE SUB -WOOFER SPECIALISTS, INTRODUCE DOUBLE 

VOICE COIL MATRIXING 

Previously, single sub -woofers reproduced bass from both stereo 

channels by combining the channels at high level using a tran- 

sformer. Now M&K has eliminated the transformer, thus gaining 

increased output, punch and linearity. Each channel of a stereo 

amplifier can feed a separate voice coil though separate input 

terminals. This dual input design combines the 4 Ohm level power 

output of both channels of a stereo amplifier into a single woofer. 

You do not need a bridging adaptor and you avoid wasting half the 

amplifier power when bi-amping. 

All current stocks of M&K sub -woofers offer this feature. They 

still have the same superb "tight" low bass detail and absence of 

coloration of our earlier drivers. With the Bottom End Series, bi- 

amping is readily carried out without a higher power level matrix or 

crossover network. The Goliath Series carries an internal crossover 

network, but can also be bi-amped. 

M&K ALSO INTRODUCE THE LP -1 PASSIVE CROSSOVER 

NETWORK FOR BI-AMPING STEREO SYSTEMS 

Completely passive (no transistors, tubes, op -amps or power 

supply), yet unlike resistive -reactive passive networks (usually at 

6db per octave), the LP -1 has virtually no loss in the pass band 

and provides 12db per octave from low pass to high cutoff and 

18db per octave from high pass to low cutoff (to protect small high - 

end speakers against excessive bass drive). If you want the ex- 

ceptional dynamic range advantages of bi-amping, but wish to 

maintain the superb mid -range and high definition your expensive 

pre- amp and amplifier produce, you can avoid adding further 

active stages in the chain by using the unique passive LP -1. It's 
getting raves from Golden Ear Audiophiles. $120.00 

The M&K Bass Ramp uses the same elements as the LP -1 

crossover in a configuration to drive a single amplifier with ad- 

justable bass & high levels to permit Bottom Ends to be used with 

high efficiency speakers such as Altec, JBL, KLIPSCH, Tannoy, 

etc. and allows the full power of your amplifier and its full damping 

to be available to all speakers. M&K Ramp R-1 $95.00, M&K Ramp 

13-2, $115.00 (Rear Connections.) 

M&K utilizes automatic charted laboratory instrumentation for 

frequency response, harmonic and intermodulation distortion, 

phase, tone burst and other transient testing, and calibrated in- 

strument for SPL. Its new recording facility includes a Georg 

Neumann disc cutting lathe with passive mixing and state-of-the- 

art electronics. Write for information on new direct -to -disc and 

other audiophile releases. Currently very popular is the new M&K 

Bottom End Musical Bass and Transient Test Record, Vol. II. By 

direct mail, $7.50 plus $1.00 postage. See all of the above at your 

nearby M&K dealer. MLLER 8 KREISEL SOUND CORP., 8719 

Wilshire Blvd., Beverley Hills, Calif., 90211 213-652-8318 

DYNA STEREO 70 MOO KIT. Tighter bass, improved transient 

response, higher definition. Complete instructions, schematics, 

parts list, $5.00. With parts kit, including all new tubes, $75 all 

postpaid. Audio Designers, Box 122, Ledyard, Conn. 06339. 

LFGENIMARY 
Mark Levinson. Threshold. Grado Signature. Janis. Pyramid. Grace. Spendor. 
Rogers. DCM. Paragon. DB. Bryston. Paoli. Linn-Sondek. Bowers & Wilkins. 
Denon. Verion. Dunlap -Clarke. All these legends at Chestnut Hill Audio, 
2302 Lombard Street, Philadelphia, Pa. 19146. (215) KI 6-6178. 

(;'IIES'I'NUJ'I' HILL AIJI)IO. 

CUEING DEVICE FOR AR turntables and others. Precision ma- 

chined, silicon damped. Easily installed $16.00 postpaid. 

LYRELIFT 582 Franklin Street, Cambridge, Mass. 02139. 

MILWAUKEE & WISCONSIN'S ONLY 

TRUE AUDIOPHILE DEALER 

Specialists in components by Audio Research, Dahlquist, 

Transcriptors, SAE, Nakamichi, Bozak, SME, DBX, Revox, Infin- 

ity, RTR, Phase -Linear, Tandberg, G.A.S., London -Decca, Stax, 

Sonus and over 50 others. Wisconsin's ONLY Audio Research 

dealer with their new product line on demonstration. Plus one of 

the truly largest displays of tape decks & accessories in the entire 

country. Over 130 machines on display. WACK ELECTRONICS, 

INC. 5722W. NORTH AVE. MILWAUKEE, WI 53208 

SPENDOR BC -1s, rosewood, with stands. Mike 608-835-5580. 

SAVE 50% build your own speaker system. Write McGee Radio 

Electronics, 1901 McGee Street, Kansas City, Missouri 64108. 

REPLACEMENT STYLI. Diafix, Box 762, Hightstown. N.J. 08520 

"ATTENTION NEW YORK, NEW JERSEY AND NEW ENGLAND 

DEALERS!!! We are now AUTHORIZED DECCA SPECIAL PRO- 

DUCTS Distributors. Mark VI Plum and Gold Cartridges, Decca 

New London Intl Arm, Record Brush and Cleaner, Ribbon 

Tweeters, AVAILABLE NOW! Call or write for information and 

prices. F & R AUDIO IMPORTS, P.O. Box 212, Somerset, New 

Jersey 08873. 201-828-8075." 

THE WAREHOUSE -LOWEST PRICES ON TYPEWRITERS, 

MANUAL AND ELECTRIC. All brand new, factory sealed, and fully 

warranteed. Free catalog and prices. YOU CAN'T BUY IT 

ANYWHERE FOR LESS! Fast service. THE WAREHOUSE, Dept. 18, 

187 North Main Street, Milltown, New Jersey 08850 

THE HI-FI GAME is an exciting new board game. Players compete 

to build audio empires and to assemble their ultimate, dream 

systems. Money -back guaranteed delight. $11.95 from PENIJON 

GAMES, Box 2129, Martinez, CA 94553 (Californians: 'dd sales 

tax). 

LINN-SONDEK LP -12 turntable and SAEC WE -308 tonearm, both in 

like new condition. $395. 317-787-8525. 

GOLD PLATED shielded metal phono plugs, $1.00 ea. Gold plated 

panel mount phono jacks, 90e ea. Low mass nylon cartridge 

mounting hardware, 18 pc. set, $2.50. All ppd. Component 

Systems, 5556 Personality Ct., Indpls. IN 46227. 

ROTEL RA -1412 INTEGRATED amplifier. Purchased 4/21/77. 

Original box. $450.00. 412-658-7604 New Castle, Pa. 

GAS AMPZILLA II, THOEBE Rim $1159; w/ sep. GALE audiophile 

speakers $325 each. 716-691-3634, 6-12 p.m. 

2 PANASONIC RF -60 HEADSET FM STEREO RADIOS. MANNY'S. 

RECORD SHOP, 114 4th Ave., NYC, NY 10003. 

ORIENTAL HANDICRAFT, painting. Ideal for home decorating and 

as gifts. Catalog $2.00. Famous Artists Gallery, 1153 Sesame Dr., 

Sunnyvale, CA 94087 

SONY 1 YR. OLD, never used, orig. cart., 3200 amp, $175. 2000 
preamp $225. 212-761-8486. 

SONY MX -14 MIXER, like new, $125. (302)737-2769. 

LOWEST AUDIO PRICES POSSIBLE 

Write for our Quote: Sound Electronics of Johnstown, 519 Wheat, 

Johnstown, Pa. 15902. 

ATTENTION DYNACO PAT 5 OWNERS! Our PAT 5 phono board up- 

date kit will convert your PAT 5 into a stunning state-of-the-art 

contender. We invite comparison to any preamp. Parts list and 

instructions -$5.00, kit -$55.00 post-paid. Musical Sound Lab, 

Box 5503, Preston King Station, Arlington, Virginia 22205. 

AUDIRE ELECTRONICS now available in TEMPLE Terrace, Fla. at 

Hi Fi Hutch call (813) 985-7144. 

needle In a haystack specializes in stereo styli and cartridges, ac- 

cessories, special records. All major brands and many hard -to -find 

replacements available. Free catalog. Dept. A.P.O. Box 17436, 

Washington, DC 20041. 

QUICKEST AIRMAIL SERVICE DIRECT FROM TOKYO All brands of 

Cartridges & Arms. Great time & money Saving ! Write us today. 

JAPAN AUDIO TRADING CO., Saikaen Bldg., 4-33-21, 

Kamimeguro. Meguro-Ku, Tokyo 153 

TOTAL MODIFICATION for Rabco SL8E from Germany. For informa- 

tion. send $1 USD to HWG AUDIO. 6272 Niedernhausen. 

Western Pennsylvania's 

FINEST AUDIO 
DEALER 

Accuphase 
AEI 
AR 
Ariston 
Armstrong 
Audire 
Bryston 
Connoisseur 
Dahlquist Woofers 
Dayton Wright 
dbx 
Decca 
Dennon 
Fidelity Research 

Eulton Music 
GAS 
Grace 
Harman-Kardon 
IMF International 
Infinity 

Janis Woofers 
LUX 
M&K Woofers 
Magnepan 
Mark Levinson 
Optonica 
Revox 
Rogers LS3/5A 
SAE 
Sherwood 
Snell Acoustics 
Sonab 
Sonos 
Sound Concepts Delay 
Stax 
Supex 
Teac 
Thorens 
Verson 
Visonik 

"Headquarters for the Verson Cartridge 

Alignment System" 

PLUS MUCH MORE 
Shipping Prepaid & Insured 

OVATION 
6019 Broad St. Mall 

Pittsburgh, Pa. 

VISA 

412-441-4550 
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FOR SALE 

AUDIO RESEARCH JANIS GALE BREUER 

Audio -II. 
Reference 
Systems m 

C.) 

808 732-3303 Kahala Office Center ñ 
~ Suite 201 Honolulu, Hawaii 96816 z 

ROGERS GREAT AMERICAN SOUND SONEX 

COMPONENTS FOR THE CONNOISSEUR 

Acoustat X 

Beveridge 

Dahlquist 

Janis 

R 149 

Koss 

Magnepan 

M&K 
Polk 

Rogers 

Snell Acoustics 

Spendor 

Visonik 

PAUL HEATH AUDIO 

354 STATE STREET 

ROCHESTER, NY 14608 

(716]232-2828 

Great American Sond 

Leach 

Paragon 

Quatre 

Rappaport 

Ariston 

EMT 

Formula 4 

Gold ring 

Grace 

Grado Signature 

Linn Sondek 

Sonos 

MARK LEVINSON JC-2, A&D cards, new power supply filter 

module, cabinet, mint-$850/infinity Black Widow $150. Call 

evenings EST 912-746-0037. 

AUDIRE ELECTRONICS now available in BOSTON,Mass. at K&L 

114 Sound Service call (617) 926-6100. 

PROTECT YOUR LPs. Poly sleeves for jackets 9¢ round bottom in- 

ner sleeves 7c Poly lined paper sleeves 15c White jackets 35" 
Postage $1.50 House of Records, Hillburn, New York 
10931. 

AUDIO RESEARCH D-75 power amp, heavy duty chassis, brand 

new tubes. Excellent cond. $600. 313-822-7546 after 8 E.S.T. 

PHASE 4000-$480, Phase 400-$380 ESS AMT3 speakers 

(pair)-$650 all in absolute mint condition (906) 485-4174 

S.PEAKEK 
od O 

1st CLASS SPEAKER KITS 
NO HORNS .. . 

NO CHEAP IMITATIONS .. . 

. NATURAL SOUND .. . 

7 MODELS .. , SUB WOOFER . 

... EASY TO BUILD ... 

... MONEY SAVING ... 
SEND FOR FREE CATALOG 

P.O. BOX 13460 

PORTLAND, OREGON 97213 

(1-800-547-5534) 
(1-503-232-1956) 

Advertiser Page Advertiser 

ADC 
Hi-Fi Components 
Write Direct to Advertiser 

Ace 
Kits 
Write Direct to Advertiser 

35 Decoursey 
Electronic Crossovers 
Write Direct to Advertiser 

114 Definitive Systems 
Audio Store 
Write Direct to Advertiser 

Acoustical Engineering 109 
Loudspeaker Systems 
Enter No. 1 on Reader Service Card 

Acoustical Mfg. 
Hi-Fi Components 
Enter No. 2 on Reader Service Card 

Advanced Speaker 
Loudspeaker Systems 
Enter No. 3 on Reader Service Card 

Akai 
Hi-Fi Components 
Write Direct to Advertiser 

Allison 
Loudspeaker Systems 
Enter No.4 on Reader Service Card 

Apt 
Preamplifier 
Write Direct to Advertiser 

Audio Critic .. 
Publication 
Write Direct to Advertiser 

Audio General 
Hi-Fi Components 
Enter No. 5 on Reader Service Card 

Discount Music .. . . 

Record Club 
Write Direct to Advertiser 

72 Discwasher ................. ...... 
Turntable 
Write Direct to Advertiser 

109 Record Care Products 
Write Direct to Advertiser 

Dixie Hi-Fi 
94 Audio Mail Order 

Enter No. 13 on Reader Service Card 

Dual [United Audio] . 

93 Tonearm 
Enter No. 14 on Reader Service Card 

Empire .. .. 
. 113 Phono Cartridge 

Enter No. 15 on Reader Service Card 

Fantasy 
61 Audio Store 

Write Direct to Advertiser 

Garland Audio 
103 Audio Store 

Write Direct to Advertiser 

Audio Reference lib 
Hì -Fi Components 
Write Direct to Advertiser 

Audio Systems 
Hi-Fi Components 
Write Direct to Advertiser 

Audio-technica 
Demo Record 
Enter No. 6 on Reader Service Card 

Phono Cartridge 
Enter No. 8 on Reader Service Card 

Garrard [Div. of Plessey Consumer Products] 
Hi-Fi Components 
Enter No. 36 on Reader Service Card 

H&H International - .. 
112 Loudspeaker Systems 

Write Direct to Advertiser 

Hammond 
4, 96 Hi-Fi Components 

Enter No. 17 on Reader Service Card 

Audio Views . _ 124 
Publication 
Write Direct to Advertiser 

Audire 114 
Hi-Fi Components 
Write Direct to Advertiser 

Avid 99 
Hi-Fi Components 
Enter No. 9 on Reader Service Card 

B&F 
Speaker Kits 
Enter No. 59 on Reader Service Card 

Ball 
Record Preservation Kit 
Write Direct to Advertiser 

Hi-Fi Components 
Enter No. 60 on Reader Service Card 

Henry's .. 
Audio Store 
Write Direct to Advertiser 

IAR ......... .. 

Publication 
Write Direct to Advertiser 

Infinity 
Tonearm 
Enter No. 18 on Reader Service Card 

Innotech 
92 Loudspeaker Systems 

Write Direct to Advertiser 

Bang & Oluf sen 
Turntable 
Enter No. 10 on Reader Service Card 

Page 

123 

122 

121 

.2,47 

106 

56.57 

43 

123 

126 

19 

124 

18,104 

127 

_ 113 

101 

112 

MR Music 
79 Audio Mail Order 

Enter No. 19 on Reader Service Card 

IVC 
14 Hi-Fi Components 

Enter No. 20 on Reader Service Card 

Bose 55 
Loudspeaker Systems 
Write Direct to Advertiser 

Chestnut Hill Audio 115 
Audio Store 
Write Direct to Advertiser 

Crown Int. 
Hi-Fi Components 
Enter No. 11 on Reader Service Card 

KEF 
Loudspeaker Systems 
Enter No.21 on Reader Service Ca rd 

Kenwood 
Hi-Fi Components 
Write Direct to Advertiser 

Koss..... ...... 
Headphones 

20 Enter No. 22 on Reader Service Card 

DBX 21 

Hi-Fi Components 
Enter No. 12 on Reader Service Card 

Headphones 
Enter No. 23 on Reader Service Card 

Headphones 
Enter No. 24 on Reader Service Card 

... .. 106 

.. 24,25 

_.... .. 85 

49 

29, 62. 63, 75 
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Advertiser 

Lux 
Tuner 
Write Direct to Advertiser 

Marantz 
Amplifiers 
Write Direct to Advertiser 

Page Advertiser 

39 Sharp .. ,. ., 

Receiver 
Enter on Reader Service Card 

Coy. IV Shure 
Phono Cartridge 
Enter No. 44 on Reader Service Card 

Maxell 41 

Magnetic Tape 
Enter No. 25 on Reader Service Card 

McIntosh .... 
Catalog 
Enter No. 26 on Reader Service Card 

MeN 
Audio Mai! Order 
Write Direct to Advertiser 

Mobile Fidelity Sound Lab 
Recordings 
Write Direct to Advertiser 

Musical Heritage Society 
Records & Cassettes 
Enter No. 27 on Reader Service Card 

Nikko 
Hi-Fi Components 
Enter No. 28 on Reader Service Card 

Styli 
Enter No. 45 on Reader Service Card 

Sonic Research.. .. .. 

14 Hi-Fi Components 
Enter No.46 on Reader Service Card 

Sony Corp. .. .. 

121 Hi-Fi Components 
Enter No. 47 on Reader Service Card 

Help Wanted 
125 Write Direct to Advertiser 

Soundcraftsmen 
Hi-Fi Components 

81 Enter No. 48 on Reader Service Card 

Speakercraft .... .. 

Speakerkits 
33 Write Direct to Advertiser 

Nortronics 97 
Record Care Products 
Enter No. 29 on Reader Service Card 

Ohm 
Loudspeaker System 
Enter No. 30 on Reader Service Card 

Ovation Audio 
Audio Store 
Write Direct to Advertiser 

PS Audio . . 

Phono Preamp 
Enter No. 31 on Reader Service Card 

PAIA 
Synthesizers 
Enter No. 32 on Reader Service Card 

Phase Linear 
Hi-Fi Components 
Write Direct to Advertiser 

Pickering 
Hi-Fi Components 
Enter No. 33 on Reader Service Card 

Speakerkit 
Speakerk its 
Write Direct to Advertiser 

Speak erlab 
Speakerk its 

b Write Direct to Advertiser 

Spectro Acoustics 
Hi-Fi Components 

115 Enter No. 49 on Reader Service Card 

StuderRevois 
Hi-Fi Components 

107 Enter No. 50 on Reader Service Card 

1(12 

3 

Pioneer Pg. 1, Cov. II 
Hi-Fi Components 
Enter No. 34 on Reader Service Card 

Playback ....... .. 92 
Audio Mail Order 
Enter No. 35 on Reader Service Card 

Primo .. .. 107 
Microphones 
Enter No. 37 on Reader Service Card 

Qysonic 
Loudspeaker Systems 
Enter No. 38 on Reader Service Card 

Radio Shack 
Hi-Fi Components 
Write Direct to Advertiser 

Rhoades .. . 

Teledapter T V. Sound Tuner 
Enter No. 61 on Reader Service Card 

Rocky Mount Instruments 
Instruments 
Enter No. 40 on Reader Service Card 

107 

53 

102 

109 

SAE 45 
Hi-Fi Components 
Enter No. 41 on Reader Service Card 

Sansui 
Hi-Fi Components 
Enter No. 42 on Reader Service Card 

Sumiko...... ..... 

Tonearm 
Enter No. 51 on Reader Service Card 

TDK .. 

Magnetic Tape 
Enter No. 52 on Reader Service Card 

Testing Machine 
Enter No. 53 on Reader Service Card 

Take5 
Audio Store 
Write Direct to Advertiser 

Tandberg 
Hi-Fi Components 
Enter No. 54 on Reader Service Card 

Tape World 
Tapes 
Write Direct to Advertiser 

Page 

71 

34, 35 

12 

15, 128 

7 

116 

FOR SALE 

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, jar, country, etc. Discount dividend certificates. News- 
letter; accessories; quick service. 100% iron -clad 
guarantees. Write for free details. 

ding DISCOUNT MUSIC CLUB, INC. DEPT. 14 -0278 
650 Main Street, New Rochelle. N.Y. 10801 

CONNECTICUT: ADC-Accutrac, Advent, Audio Pulse, B&O, B.I.C., 

Citation, Dahlquist, Epicure, Harman/Kardon, J.B.L., McIntosh 

Nakamichi, Ortofon, Phase Linear, Sony, Stan, Tandberg, 

Yamaha, Cizek, Sonus. Will ship prepaid. Sounds Incredible, 226 

White St., Danbury, Conn., 06810. (203) 748-3889-phone 

quotes only, 

LEACH LOW TIM AMPLIFIER NOW AVAILABLE IN WEST. For info 

write G. Max Carter, Box 26A Goldcamp Rd., Colo Spgs, CO 

80906. 

LUXMAN (2) MB -3045 mono tube amps, (1) CL -35 III stereo tube 

preamp in mint condition. $1150.00, 501-253-9483 evenings. 

TYPE YOUR SLIDES! Sizes 33/4 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 

AUDIO'S HI-FI HANDBOOK 

126 Complete reference guide to over 1,000 components including 

prices and specs. All arranged in tabular form for easy com- 

parison. Plus over 30 outstanding articles on audio topics, trends, 

122 and advances. State-of-the-art reading for audiophiles. Only a 

limited quantity available. Over 200 pages. Send $4.50 (including 

shipping and handling) to: Jean Davis, Audio Hi-Fi Handbook, 401 

. 95 N. Broad St., Phila., Pa. 19108. 

17 BEYER M160 MICROPHONES. Two of them, never used, 

guaranteed perfect. Original price $230 each, my price $250 for 

both. 

104 

JACKSONVILLE, FLORIDA 

Audionics' hot new CC-2/BT -2 state-of-the-art electronics, Infini- 

ty's incredible new speaker system: "The Quantum Reference," 

plus the OLS, Black Widow arms and turntables, GAS' new off- 

spring: Grandson and Thalia, plus Thaedra II, Ampzilla II, Son, 

Thoebe, Sleeping Beauty moving coils, Fulton E and J modulars, 

Transcriptors, Vestigal tonearm, Grace, Formula Four, ERA, Ken- 
. . 126 wood "Rock" turntable, Kenwood L-07 DC mono power amps, 

KEF drivers, crossovers, Fried Models: H, RII, B and 0, Armstrong 

tuners and receivers, "Beam Box" FM antenna, Luxman, Stax ... 31 Class A electronics, Quad electrostatics and electronics, Denon, 

ADC ZLM, Decca ribbons and cartridges, Goldring, Supex, Entre, 

DBX, Audio Pulse, M&K subwoofers, special audiophile recordings 
127 from: Denon, Nautilus, Sheffield, Crystal Clear, AR, Levinson. 

House of Stereo, 8169 Arlington Expressway. (904]724-4988. 

11, 23 

Teac 69 

Open -Reel Decks 
Write Direct to Advertiser 

Technics Coy. IV 
Turntable 
Enter No. 55 on Reader Service Card 

That Recording Place . ... 125 
Recording Studio 
Write Direct to Advertiser 

3M .. .. 92 
Cassettes 
Enter No. 56 on Reader Service Card 

Threshold 48 
Hi-Fi Components 
Enter No, 57 on Reader Service Card 

Value Kits 127 
Speaker Kits 
Write Direct to Advertiser 

Yamaha .. _ 59 
Hi-Fi Components 
Enter No. 58 on Reader Service Card 

BUY HI-FI ` ADC AKAI AR 
DUAL KOSS 

COMPONENTS SHERWOOD SI-lGREY 

THE MODERN TEAC 
W. 

HY-GAIN 

WAY: V MANY OTHERS 

PHONE & MA11 
Call TOLL FREE or write for LOW PRICES 

800/854-7769 
800/172-1783 

Nationwide 

California 

® 4g, 
Approved by Phone 

MÇK SALES 
250 N THOMAS, PO BOX 2100 

POMONA CA 91766 
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BUILD STEREO SPEAKERS 
WITH JUST GLUE AND STAPLES. 

Save up to 50% of the cost of ready -built 
speakers by assembling Speakerlab 
kits. We've done the design, carpentry 
and wiring, leaving you only the actual 
installation of the speaker drivers. 
Most people take less than two hours 

to assemble a kit. Illustrated, easy -to -follow instructions 
check you each step of the way. (And if you still can't 
finish the kit, we'll do it for you for just the cost of 
return freight.) 

When you're through, you have a high quality, multi - 
element stereo speakerwith a resonance -free enclosure, 
fiberglass damping, a crossover with real L -pads, and 
drivers that are some of the best in the industry. 

Send for our free 52 -page catalog. It's practically a 

manual on speaker building and acoustics. 

Dept. AD -05500 35th N.E., Seattle, WA 98105 

AUDIRE ELECTRONICS now available in CANADA.Distributed by: 

Samuel Goodman & Co., 2700 Bathurst St. #306, Toronto, Canada 

M6B 2Z7 

MIXER MADE ESPECIALLY for tape duplication. Will produce 

enhanced high quality second generation tapes. Kuhn Electronics 

1801 Mills Ave., Norwood, Ohio 45212 

NEW 1977-78 CATALOG -raw speakers, custom foam speaker 

grills, crossover parts, veneers. High quality, low prices. Send 

100. Custom Sound Service, Algonac, Michigan 48001. 

MARANTZ 7e tube preamp with case and new tubes. Recent test 

data available $250. Wanwig, P.O. Box 1020, Stockton. CA 95201 

WORLD AUDIO WESTCHESTER, INC. 

Westchester's finest audio sales and service dealer is proud to an- 

nounce the addition of. 

LUX 

SOUNDCRAFTSMEN 

THORENS 

To the already fine lines of Audio-technica, ADC-BSR, AR, AKG, 

CM LABS, DBX, DECCA, JVC, Jensen, M.A., Optonica, Philips, 

Pickering, Pioneer, Stanton, Supex, Sonab, Tandberg. Shipping is 

free in continental U.S. 

WORLD AUDIO WESTCHESTER, INC. 

211 North Avenue 

New Rochelle, N.Y. 10801 

914-576-3230 

YAMAHA CT -7000. MAC C28. ESS Eclipse 500A. All in excellent 

condition. 317-241-5246. 

MCINTOSH 2505 POWER AMP, C28 preamp $400 ea., $750 the 

pair. Both immaculate. Also, Shure V-15 III cartridge $40. Very 

low use on all components. 313-822-9683 eves. 

RHODE ISLAND MUSIC 
PHILES 

If faithful musical reproduction is what 
you're after; and not the seductive decep- 
tions of musical phantoms, then take a trip 
to Newport. 

KIRKSAETER 
LUXMAN 
I.M. FRIED 
DB SYSTEMS 
ARISTAN 
DAHLOUIST 

GRACE 
KEF 
CONNOISSEUR 
RTR 
KEITH MONKS 
SUPEX 

DECCA JVC 
HARMAN KARDON GRADO 
ORTOFON AVID 
SOUND CONCEPTS STAX 
AKG BREUER DYNAMIC 
SATIN FUJI 

Definitive Systems 
FINE STEREO G AUDIO COMPONENTS 

26 Memorial Blvd West, Newport, RI 02840 
847-5740 847-5741 

MUSIC BY THE SEA 

FOR SALE FOR SALE 

RENOUNCE ROTTEN RECORDINGS! Read selected British reviews 

in the bi -monthly EURO -DISC GAZETTE, then order these European 

discs judged the finest in technical and musical excellence. Selec- 

tions mainly classical. Send for free sample issue. No obligation. 

EURO -DISC GAZETTE, PO Box 337-A, Peterborough, NH 03458. 

CAMPUS REPS! CONSUMERS! DEALERS! Most medium and many 

high end lines available at lowest wholesale. Make 10%/40% 
Rapping/Demonstrating high quality loudspeaker line. Prices, in- 

fo. $1 (refundalbe w/order) + SASE. (812) 332-4252. AUDIO 

1010 S. Dunn, Bloomington, Indiana 47401. 

NOW ALMOST 15 YEARS OLD, STEREOPHILE has become the 

most widely -copied audio publication of them all. It should be: We 

pioneered subjective testing (by ear), devised a unique vocabulary 

for describing nuances of reproduced sound, proved that a 

subscriber -supported magazine could be blunt without being 

churlish, and led the industry by demanding higher standards of 

reproduced fidelity than it could provide. STEREOPHILE is not for 

the neurotic compulsive who must own the Best On the Block, but 

for the listener who wants the most natural possible reproduction 

of music, Send $12 for 4 issues, or write to STEREOPHILE, Box 

49S, Elwyn, Pa. 19063 for details. 

AUDIRE ELECTRONICS now available in WEST L.A., Ca. at the 

Audiophile call (213) 204-1833. 

FUTTERMAN HANDCRAFTED tube amplifiers. Golden Ear 

Loudspeaker System. C/M CC -2A super quiet preamp, new $250. 

C/M RR805 professional receiver, new $600. Advent #300 

Receiver, new $250. Luxman #3045 tubed amplifiers, new, pair 

$885. Becker Europa Stereo car radio $250. Magneplanar 10 

Speaker System, as new $1,265.00. Quad #303 Amplifier, 

pristine $235. Like new McIntosh MC -30 tube amps, $350 pair. 

McIntosh MC -2300 amplifier, absolutely pristine $1,135.00. 
Marantz 10B Tuner, super condition $800. Audio Research D-150 

tube amplifier, rare, inquire. Marantz 7C preamp available, in- 

quire. PML professional stereo microphone #ST -6 w/power sup- 

ply, cables, $1,500 value, only $900. WANTED: McIntosh MC - 

3500's; Audio Research II -150's Marantz 8B's, Nines, and Fives. 

GOLDEN EAR, Box 2189, Riverview, Michigan 48192. (313) 

479-1234. 

YOU'VE HEARD ABOUT the legendary Dayton -Wright 

Electrostatics -now actually hear them at Barclay Recording & 

Electronics, 233 East Lancaster, Wynnewood, PA 19096 

él5-667-3048 

COMING! THE CROWN Digilogic System -a digitally -controlled 

preamp with customized phono front-end, SA -2 power amp, and 

EQ-2 equalizer/tone control system -to Barclay Recording & Elec- 

tronics, 233 East Lancaster, Wynnewood, PA 19096 

215-667-3048 

THE AUDIO RESEARCH D-350, with a staggering kilowatt of 

musical, high -definition sound -now at Barclay Recording & Elec- 

tronics, 233 East Lancaster, Wynnewood, PA 19096 

215-667-3048 

THE KENWOOD PURIST Series solves the interface problems which 

have limited amp/preamp/speaker performance. Hear what the 

raving's about -exclusively at Barclay Recording & Electronics, 

233 East Lancaster, Wynnewood, PA 19096 215-667-3048 

CYBERACOUSTIC LABORATORY is a research and development 

center, combined with the most scientifically -advanced 

audio/acoustics lab. Advanced products for '78 include AKG 

pickups, Audio/Pulse ambiance system, Audio Research D -100A 

& D350 (very musical), Badap-1 audio computer, Crown Digilogic 

Control & SA -2 power amp, Dayton -Wright preamps and spkrs., 
dbx 3BX, Dynavector arm, EMT & Entre moving -coil pickups, FM 

Acoustics, Formula 4 arm, Fried B, D, H, L, M, 0, R2, S spkrs., 

Gale Maximum -Fidelity (and most direct -disc) recordings, Grado 

Signature, IMF International spkrs., KEF (105!), Kenwood Purist, 

Lux Laboratory Reference, Magnepan/Magneplanar, Mark Levin- 

son Reference Recordings, Otani decks (home and pro!), Polk 

spkrs. & Cobra Cables, RTR Direct -Drive Electrostatics, Van 

Alstine amplification, Verion transformers and cables, and MUCH 

MORE! at 233 East Lancaster, Wynnewood, PA 19096 

215-667-3048 

AUDIRE ELECTRONICS now available in ATLANTA, Ga. at Stereo 

Village call (404) 233-5346. 

RICHMOND, VIRGINIA 

Pyramid, Audio Research, Beveridge, Fulton J, Acoustat, 
Magnepan, Dahlquist, Polk, Nakamichi, Quatre, DB, SAE, Denon, 
Stax, Entre, Dynavector, Visonik, Grado, Verion, Supex, Grace, 
Formula IV, Connoisseur, RTR, Hitachi. Service by Electrical 
Engineer (BSEE), 2215 East Broad Street, 23223. (804) 
644-8903. 

SANSUI AND KENWOODI Below mail order prices! Send to: GSH 

Super Savings, P.O. Box 86, Eden, N.C. 27288. 

AUDIRE ELECTRONICS now available in ANDERSON, & Green- 

wood, S.C. at Music Machine call in Anderson (803) 224-2584, in 

Greenwood (803) 229-2406. 

BUY HI-FI EQUIPMENT "DISTRIBUTOR DIRECT." No middle -men 

or Salesman's commissions to pay! Quick service, excellent stock, 

equipment to fit every purse and aesthetic taste. Write for quotes: 

Hi-Fi Sales, Box 348, Dept Q. Bryn Mawr, Pa. 19010 (215) 

544-1465. 

VAN ALSTINE DYNA MODS FOR ST -400, ST -416, ST -410, 

ST -150, PAT -5, PAT -5 BIFET, FM -5 are still the best. New $10.00 
improvement kit for Dyne PAT -5 BIFET. Double 400 conversions for 

both ST -400 and ST -416. Free mod instructions for ST -70, 

MK -111 and PAS -3X. $100 audio circuit mods for ARC SP3-A1. All 

new DC coupled VAN ALSTINE MODEL 1 preamp and MODEL 2 

power amp. Crown tape electronic mods coming soon. Jensens 

Stereo Shop, 2202 River Hills Dr., Burnsville, Minnesota 55337. 

612-890-3517 

LOW NOISE RESISTORS-Y.W. 5% from 1 to 4.7 Megohm for 342e 

each. Fifty per value $0.85. Postage and handling is $1.00 per 

order. FREE catalog and resistor sample. Components Center, PO 

Box 295A, West Islip, N.Y. 11795 

SEATTLE, WASHINGTON 

-Seriously Pursuing The State of the Art - 
Audio Research 

G.A.S./Ampzilla 

Quatre 

Mark Levinson 

Bravura 

Dynaco (MODIFIED) 

Connoisseur 

Linn Sondek 

Formula 4 

Denon 

DEFINITIVE AUDIO 

3414 NE 55th 

Seattle, Washington 

(206) 524-6633 

Tuesday -Saturday 

Magneplanar 

Fulton/FMI 

Quad ESL 

Beveridge 

Yamaha 

Nakamichi 

AKG 

ERA Mk6 

Grace 

Shure IIIG 

DIAMOND NEEDLES and Stereo Cartridges at Discount prices for 

Shure, Pickering, Stanton, Empire, Grado and ADC. Send for free 

catalog. LYLE CARTRIDGES, Dept. A, Box 69, Kensington Station, 

Brooklyn New York 11218. For fast service call toll free 

800-221-0906. 

ROTEL QUALITY AUDIO COMPONENTS: Immediate delivery all 

Rotel products including RB -5000, RX-1603, RX-1203, RA -1412, 

RA -1312, RI -1024, National Sound Company, Ft. Lauderdale, 

Florida (305) 462-6862 

BLACK WIDOW arm $150, Bozak 929 amp 150 w.p.c. $395, Dec- 

ca ribbon tweet DK3O, lens, x -over new $90, Marantz 8B like new 

$260, Audio Pulse unused $545, SME improved non -detach $60, 

Hartley tweeters #207 ms $125 pr. Louis 201-671-5584. 
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FOR SALE FOR SALE 
ADVE\T 

STATE OF THE ART 

IN 

MIAMI, FLORIDA 

Quite simply, only the very finest in audio components ... Mark 

Levinson Audio Systems 

featuring: H.O.D. System, LNC-2, ML -1, ML -2, LNP-2. JC-1-AC 

& DC 

Great American Sound, Fulton Musical Industries, Quad (of 

England), Stax, Acoustat-X, Magnepan, Sonex, Gale, KEF, 

Rogers, AGI, Audio Pulse, Lentek, Yamaha, IMF Electronics, 

Fidelity Research, Grace, Supex, Promethean, Linn Sondek, M&K, 

Braun, Janis, Sequerra, Bang & Olulsen, Armstrong, KMAL, Dec- 

ca, Lecson, Naim, Rabco, Otani, Spendor, Rega, AEI, Bryston, 

Pyramid. Also, Discwasher record care products and audiophile 

records such as Mark Levinson Acoustic, Sheffield, Audio Lab, 

M&K, Reference Recordings, Crystal Clear, Gale. 

SOUND COMPONENTS INC. 

2710 Ponce de Leon Blvd. 

Coral Gables, Florida 33134 

305-446-1659 

TV/1810-648-7627 

Maetercharge & Bankamerlcard accepted. We ship mall order 

prepaid within U.S. 

ONLY TEN MINUTES FROM THE MIAMI INTERNATIONAL 

AIRPORT-WE WELCOME VISITORS FROM ABROAD!!! 

SOUND ADVICE MAGAZINE: Now, in issue 5, an exclusive in depth 

interview with John Iverson of Electro Research plus a look at his 

new electro kinetic phono pickup. Also reviews of power 

amplifiers: Threshold 400A, DB Systems, Stax DA -80. and 

Yamaha B-2. We compare, sonically, the Linn-Sondek and 

Technics SP10 MK II turntables. with objective as well as listening 

tests. We present Part I of an extensive survey of tone arms, in- 

cluding the Breuer Dynamic, Dynavector, Black Widow, Mayware, 

We look at the state-of-the-art in headphones, plus a comparison of 

some surprising moderately priced loudspeakers also, insight into 

the super audiophile discs coming from Japan. Plus a rebirth of 

reel-to-reel tapes. And much more. Sound Advice: 4 issues $12; 

$15 first class and $18 overseas (sent airmail). Check or Money 

Order U.S. Funds made payable to "Friday Publishing, Inc." To: 

Sound Advice 68 Post St Suite 226 S.F. CA 94104 

BACK ISSUE MAGAZINES. Over 200 titles. 1890 to 1978. Send 

stamped Envelope. Free List. Everybody's Bookshop, Dept. AU, 

317 West 6th, Los Angeles. Calif. 90014. 

CLASSES IN MUSIC RECORDING. Record production, publishing 

disc mastering, film recording. Taught . by famous engineers and 

producers. Held in 16/24 track recording studios. Contact: 

University of Sound Arts, 1508 Crossroads of the World, 

Hollywood, CA 90028. 213-467-5256. 

THE AUDIO ADVOCATE 

MILBURN, N.J. 

201-467-8988 

AUDIOWORKS 

We are specialists serving the needs of the serious music listener. 

Our customers receive extensive individual consultation, free from 

the distractions of mass -market store traffic. We avoid pretentious, 

hype, fads, and pressure sales techniques. 

Audioworks features high -resolution components by RAPPAPORT, 

BRYSTON, DENON, GRACE, SNELL ACOUSTICS, SPENDOR, 

VERION, GALE, M & K, and others. 

If you share our dedication to excellence and reliability in music 

reproduction, then we should get to know one another soon. 

AUDIOWORKS, Box 4314, Harrisburg, PA 17111, tel. 

717-652-6996. 

QUALITY USED EQUIPMENT: Audioanalyst A100X speakers, $215 

pr.; ARC Tympani ID speakers $995; ARC SP -4 preamp, $695; 

Levinson JC-1AC prepreamp $129; ERA MK6C turntable [new] 

$119; Lux CL32 tube preamp $459; KEF Corelli speakers $259 pr; 

IMF ALS40A speakers $189 pr.; Celestion 44's $369 pr; and 

Nakamichi 250 cassette deck $179. The Tin Ear, 704 Symons. 

Richland, WA 99352, 509-946-4459. 

AUDIO RESEARCH NAKAMICHI 

BEVERIDGE 

ROGERS 

POLK 

SONEX 

GAS/AMPZILLA 

RAM 

BAY AREA & CENTRAL VALLEY MUSIC LOVERS 

AUDIO ARTS 

2217 Second Street (415) 447-7447 

Livermore, Calif. 94550 

Tuesday -Sunday 

Van Alstine 

Armstrong 

Rogers LS3/5A 

Visonic David 

Fons 

Grace 

Sheffield 

Professional Systems Engineering 

Dayton Wright Dahlquist 

Spendor Polk Monitors 

M&K Connoisseur 

Formula -4 Fons Orphan Arm 

Denon Grado 

Audire Gale 

Component Service Custom Modifications 

PINK NOISE GENERATOR, kit $13.95, assembled $19.95. West 

Side Electronics, P.O. Box 636-A1, Chatsworth, California 91311. 

NATURAL SOUND 

Mark Levinson's totally uncompromised amplifier, the ML -2 is 

here. It joins the elegant ML -1, the uncompromised preamp in 

reflecting Mark Levinson's dedication to the advancement of the 

viand his quest for sheer perfection. 

Hear the Metronomes, a sophisticated and revolutionary speaker 

designed by one of the greats of the industry-Richard Sequerra. 

The Metronomes have unparalleled dynamic range and stereo im- 

aging. Their unusual design minimizes the problems associated 

with the diffraction of sound at cabinet edges and contributes to 

their superb sense of coherency. 

Hear the Threshold 400 Class A amplifier. Rated at 100 watts 

rms, it maintains class A operation to beyond 500 watts on tran- 

sients. It is a beautiful amplifier with columns of peak and average 

reading LEDs. Watch for the Threshold preamp and a revolutionary 

new amplifier from this innovative company. 

Hear the new Dayton Wrights at their exciting best with bridged 

Bryston amplifier supplying 800 watts of stable power per channel. 

A superb speaker system which has excellent bass response, high 

SPL levels. and freedom from any problems of arcing. The Dayton 

Wrights use sulphur hexaflouride to accomplish these feats. They 

are simply superb when used with high power, completely stable, 

ultra low distortion amplifiers. 

Hear the Fulton Js, the Acoustat Xs, the KEF 105 and the Mini 

Rogers with the M & K Bottom Ends on G A S, Rappaport, Paoli, 

and Paragon Electronics, Nakamichi Cassette decks, Linn Sondek, 

Ariston and Denon turntables with EMT-Dynavector arms, Sleeping 

Beauty -Black Widow arms etc. Verion filters, cables, and 

transformers are in stock as are KEF Drivers, Polk Sound Cables, 

Platter Pads, and Audiophile Records (Mark Levinson, Fulton, 

Audio Labs, Denon, PCMs, etc.) 

If you intend to build a state-of-the-art audio system, call us at 

(402) 475-3325 so that we may serve you. 

Preowned: Fulton J modulars, ARC PM, Quad ESL, Radford sub - 

woofer, Thaedra, Dayton Wright SPA, Stax, Paragon preamps, 

Rappaport head amp, Paoli 60M, Marantz 500, Ampzilla, Dual 

150, 100, Marantz 10B, Nakamichi 1000, Infinity ES headphones. 

TOURING SOUND SYSTEMS, 2, 4, and 8 Track Studios, Disco 

Sound, Cerwin Vega BGW. Altec, 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. 

NORTHWEST AUDIOPHILES 

Dedicated to the ones who care about good listening 

MAGNEPAN 

FULTON YAMAHA 

LUXMAN LINN SONDEK 

DENON STAX 

GRACE DYNAVECTOR 

BREUER EMT 

B&W TANDBERG 

ALSO: PA-HEMARCONI, REFERENCE RECORDINGS 

THE TIN EAR STEREO CENTER 

704 Symons, Richland, WA 99352 

509-946-4459 

Hi Fi Components 

li a n -ª 
® 111 .a-' 

00 

TO ORDER: SEND 50% D POSIT, 
BALANCE COD, MASTER CHARGE. 
VISA, AMERICAN EXPRESS 
ACCEPTED. 

Write for catalog of other 
amazing money saving values. 

212@coMuuM 
RUA, SALE 

Walnut Loudspeakers 300 245 
Utility Loudspeakers 260 215 
Powered Loudspeakers 900 695 
Smaller Loudspeakers 188 149 
02 Loudspeakers 178 139 

43 Loudspeakers 104 89 

300 Receiver 270 239 
201 A Dolby Cassette 400 339 

tole waReolouse 

AUDIO DEN LTD. 

Long Island's finest audio dealer is proud to announce the addition 

of: 

AUDIO RESEARCH SYSTEM 

THRESHOLD ELECTRONICS 

ACOUSTAT X LOUDSPEAKERS 

VERION TABLES 

SAEC & DYNAVECTOR TONEARMS 

EMT CARTRIDGES 

GALE RECORDS 

To the already fine lines of Bravura, DB Systems, Rappaport, 

Rogers, Quatre, Infinity, Yamaha, CM, Nakamichi, Fulton (60, 80, 

100 in stock), Dahlquist, RTR, Polk, Avid, Magneplanar, Quad, 

(ESL and electronics) Lux, Onkyo, B&O, Revox, Crown, Sonus, 

Grado Signature, Denon, Graze Formula Four and Sheffield Labs. 

FREE INSTALLATIONS IN N.Y. AREA. NO CHARGE FOR SHIPPING. 

AUDIO DEN LTD. 

1320-34 Stony Brook Road 

Stony Brook, New York 11790 

516-751-3350 

POLK AUDIO and AUDIO DEN 

The Audio Den is proud to have on display and demonstration the 

amazing Polk Audio Monitor Series. Our customers say, ''Fan- 

tastic! Compares with the finest loudspeakers I have heard. Prob- 

ably the best value in the history of audio!!!" Audiogram TM, from 

the Audio Advisor said, "We were so impressed that we could not 

believe the prices ... Other $200 speakers simply do not come 

close Io the standards set by the Model 10 ... And at their price, 

they are simply a steal." Come in for an audition or write us for 

information on Polk or our other state-of-the-art products. Polk is 

shipped free in the continental U.S. Monitor 10-199.95 ea. 

Monitor 7s 129.95 ea. and the incredible Minl Monitor $79.95 ea. 

Audio Den Ltd. 1320-34 Stony Brook Rd., Stonybrook L.I., N.Y. 

11790,516-751-3350. 

ACTIVE 
ELECTRONIC 
CROSSOVERS 

Plug-in Butterworth (maximally flat) fil- 
ters in 6 db., 12 db., or 18 db. per octave 
attenuation, any specified frequency. 
Complete crossover in attractive cabinet 
with all terminations and regulated pow- 
er supply. 

MONAURAL BI -AMP $ 92.00 
STEREO BI -AMP $126.00 
STEREO TRI -AMP $209.00 
STEREO QUAD -AMP $279.50 

Suggested added features: Summer for 
"Single Woofer" systems, sub -sonic noise 
elimination filters; level controls. 
FOR OEM'S AND HOME ASSEMBLERS 
500 Series dual filters and -or plug-in 
filters; regulated power supplies. 

WRITE FOR FREE BROCHURE AND 
PRICE SHEET 

Deemed«, ENGINEERING LABORATORY 

11828 Jefferson BI,Culver City, CA 90230 
Phone: (213) 397-9668 
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11, 
AUDIO VIEWS 

As the Audio Critic states, 
"Another Underground Publi- 
cation." Yes, to be sure, only 
with a difference. State of the 
Art, a forum of Audio Views. 
Our credo, "For the Sake of 
Music and Our Demanding 
Love of It." Try us. $15 for 4 
issues. Your money refunded 
if you are not satisfied. 

3871 Piedmont Avenue Oakland, CA 94611 

THE NEW YORK AUDIO SOCIETY, INC. is a non-profit member - 

supported Hi-Fi Club. Came and hobnob with others like yourself to 

widen your knowledge of Audio Products and Systems and make 

new acquaintances. Informative monthly meetings feature new 

product demonstrations, léctures on latest Hi-Fi developments and 

exchange of Information. All Audiophiles are invited to attend one 

session as our guest. Details about meetings and membership 

available. Write Box 125 Whitestone Sta., Flushing, N.Y. 11357 or 

call (516)593-6538. 

AUDIO HOUSE = VALUE 

M&K subwoofers offer value. They reveal sound on your records 

that you are not hearing. Add one subwoofer to a pair of high 

quality speakers and hear the most cost effective improvements 

possible. The subwoofer may be placed anywhere to be effective. 

Goliath I $375, Goliath II $175. Shipping prepaid. 5232 Sagamore 

Dr., Swartz Creek, Mich. 48473.313-732-4670 

ATTENTION: NEW JERSEY AUDIOPHILES 

A real no-nonsense audio place exists!!! 

CONTEMPORARY SOUND ASSOCIATES handles and evaluates 

some of the finest names in audio. 

FRIED 

DB SYSTEMS 

LUXMAN 

KEITH MONKS 

RAM 

SUPEX 

3A 

STAX 

SOUND CONCEPTS GRACE 

LINN SONDEK 

VAN ALSTINE 

TRANSCRIPTOR 

CREIGHTON LABS 

HEGEMAN SUB 

A TRULY PERSONALIZED SERVICE 

35 Little Falls Rd. Fairfield N.J. 07006 

[2011575-1135 

FOR SALE FOR SALE 
LUXMAN PD121 TURNTABLE: 

Mint, Warranty Card. $350. 317-463-4457. 

DAHLOUIST DO -10, never opened, have receipt. Asking $650. 

Chin, 56 Mott St. #2, N.Y.C., N.Y. 10013. 

AUDIRE ELECTRONICS now available in HUNTINGTON Beach, Ca. 

at Stereo Haven call (714) 897-0166. 

AUDIRE ELECTRONICS now available in GAINSVILLE,Fla. at Hi Fi 

Hutch call (904) 377-HIFI. 

RIDGEFIELD, CONNECTICUT 

We are new in the area but well acquainted with audio. We sell 

products that we would buy and take pride in our service. The 

Stereo Workshop, 590 Danbury Rd., 203-438-9255. 

QUALITY VACUUM TUBE PREAMPLIFIER 

The Conrad -Johnson stereo preamplifier offers breathtaking impact, 
clarity, and definition. Low noise, precision audio circuitry com- 
bined with highest quality switches and controls and elegant, 
durable gold anodized aluminum faceplate and knobs provide 
lasting beauty and performance. Available from selected dealers or 
direct for $499. Write for information: wnrad-Johnson design, 
inc., 1474 Pathfinder Lane, McLean, Va. 22101. 

NO SACRED COWS. Top Discounts on BOSE, Infinity, Hegemau, 

ADS, Dual, Dyna, Sansui, Sony, Marantz, Yamaha, SAE, Klipsch, 
B&0, Teac, McIntosh, Citation, others. Seriously Audio Sales, POB 

364, Golden, Colo. 80401. (303)279-2014. 

CYENUS TELEPROJECTION SYSTEM is a wide screen television 

system with a bright, sharp, and lifesize 50 inch diagonal image. 
This unit has been used for approximately 6 months, but is in very 
good condition. The retail price is $1499 but the asking price is 

$895. The unit will be shipped prepaid C.O.D. Call 703-552-5568. 

goodbye box! 

Say 'sayonara' to the resonances, edge reflections and colorations 
of conventional box speakers. Top -rated, cylindrically -shaped JR 149 
features ultra -wide dispersion and unparalleled transparency. From 
England's highly -regarded Jim Rogers. 

H & H International, 354 State St., Rochester, N.Y. 14608 716/325-5275 

STATE OF THE ART IN N. CALIFORNIA 

is now on demonstration at The Audible Difference. Hear the 

superb Threshold NS -10 preamp/400A power amp through Dick 

Sequerra's stunning Metronome loudspeakers. Audition Peter 

Snell's superb Snell Acoustics Type A loudspeaker system with 

Threshold's new medium power CAS -1 amplifier. For the ultimate 

in high -power amplification, audition the Threshold 8000A mono 

amplifiers. Hear how good a bi -amp system can be with John 

Curl's new transient perfect crossover from Symmetry, the ACS -1, 

plus Paragon's 125 watt solid state bass amp. Experience the 

beautiful new Paragon 12A preamp, plus Thaedra II from G.A.S. 

Hear the ultimate direct drive turntable, the Denon DP -6000, 

plus the audiophile reference Linn Sondek with Linn -modified 

Grace 707 tonearm. Examine the precisely machined bearing of the 

new glass platter, belt drive Planar tables from Rega Research. 

Hear the ultra -musical Paragon System E preamp, plus the new 

high performance, moderate cost Thalia/grandson combination 
from G.A.S. Audition a new generation of compact high per- 

formance loudspeakers from Polk and Cizek, plus BBC mini - 

monitors from Spendor and Rogers. For the music listener who 

demands the best, we offer the Breuer Dynamic Tonearm, plus the 

EMT cartridge with Verion transformer. 

For that extra measure of sonic purity so important to the critical 

audiophile, we recommend and stock Polk Sound Cables; Mogami 

wire; the anti -resonant Platter Pad, $24.95; Audio Perfection audio 

interconnect low capacitance cables, $15/pr.; plus the Stylift at 

$19.95 and a wide selection of audiophile quality recordings in- 

cluding Gale Maximum, Fidelity and Denon PCM. 

We ship all products prepaid throughout the United States. 

THE AUDIBLE DIFFERENCE 

435 Tasso, Palo Alto, CA 94301 

(415) 328-1081 

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. No in- 

vestment required. Serious inquiries only please. Contact: Mail 

Order Dept., K&L Sound Services Co., 75 N. Beacon St., Water- 
town, Mass. 02172 

POLK AUDIO MONITOR SERIES 

AUDIO BREAKTHROUGHS now has on demonstration the 

remarkable new Polk loùdspeakers. Compare them to the finest 
loudspeakers in the world. Both the Seven ($139.99 ea.) and the 
Ten ($199.95 ea.) utilize high definition polymer laminate bass 
midrange drivers, wide dispersion soft dome tweeters and fluid 
coupled sub -bass radiators. They are capable of reproducing a 

highly defined phase accurate three dimensional sonic image 

which rivals the thousand dollar super speakers. They sound great 
with a small receiver, yet reveal the fine subtleties of state of the 

art electronics like Levinson, Nakamichi, Essence and G.A.S. 
Shipped free in U.S. Send for free brochures on Polk or our other 
fine lines. AUDIO BREAKTHROUGHS, 1534 Northern Blvd., 
Manhasset, N.Y. 11030; 516-627-7333. 

AUDIRE ELECTRONICS now available in OMAHA, Nebraska at 

Stereo West call (402) 393-2100. 

LEVINSON JC-AC, Denon 103C Soundworkshop Electronic 
Crossover, rack mount, many features. Electro -Voice SP- 15's 15 

inch woofers(2). All equipment excellent. Phone: (516)643-2846 

SAE 18 $450, 3CM $480, Mk8 $440, mint, satin, walnut cases. 

507-282-9332, ev., mn. 

SOUNDCRAFTSMEN RP -2212 equalizer, 4 months old, mint condi- 
tion $270. Scott Housman, 110 N. Main St., Blackstone, VA 

23824. [8041292-3185. 

THE SENSIBLE SOUND is your ONLY alternative to the illusionary 

"state of the art" paper chase offered by the other equipment 

review journals. For those who have reached the point where 

music and value transcend status. Subscribe today: $10, $11 

Canada, $16 foreign. 403 Darwin, Snyder NY 14226 

AUDIRE ELECTRONICS now available in THOUSAND OAKS, Ca. at 

James Ryan Sound call (805) 497-0266. 
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FOR SALE FOR SALE 
TECHNIARTS 

Professional Audio Equipment Showroom, Ampex, AKG, DBX, 

Crown International, Malatchi, Orban Parasound, Sescom on 

display in stock for immediate delivery. 8555 Fenton Street, Silver 

Spring, MD 20910; 301-585-1118. 

INNOVATIVE AUDIO 

129 Degraw Street, Brooklyn, NY 11231 

(212) 596-0888 or 858-3493 

Mark Levinson Sequerra Bryston Dunlap -Clarke DB 

Systems AGI Yamaha RAM STAX SAE Harman Kardon 

BGW Innotech Accustat IMF Electronics Infinity Spendor 

OHM Klipsch ADS Revox Radco Denon Supex Grace 

Ortofon Keith Monks 

PERFECTIONISTS PREFER DYNAKITS 

Before Purchase You Owe Yourself Our Quote Mainline 11a 971 

Fronheiser, Johnstown, PA 15902 

YOUR MAIL-ORDER TAPE SPECIALIST IN WASH. D.C. SAME DAY 

SHIPMENT -DISCOUNT PRICES -BASF, SCOTCH, MAXELL, TDK & 

CAPITOL. FREE PRICE LIST. SAXITONE TAPE SALES, 1776 COL- 

UMBIA RD. N.W., WASH. D.C. 20009 

SUPEX-ORTOFON-DENON-OTHER MOVING COIL CARTRIDGE 

OWNERS: Send for free literature on our Micro Preamp Superb per- 

formance at $99.95. Huntington Electronics, Box 2009A, Hunt- 

ington, Conn. 06484 

THE EQUIPMENT OR THE DEALER? The ANSWER: BOTH. Without 

a good, knowledgeable dealer to help and explain the best equip- 

ment may not work its best. That's why we're here, displaying 

equipment like Lux, Crown, Avid, MXR, Ace Audio, Stax, Grado, 

ESS, Grace, and more. 212-544-8700. SOUND SOURCE, 108-18 

72 Ave., Forest Hills, N.Y. 11375. 

SUPERB NEW PARAGON 12A and El Tube preamps, the E4 Tube 

Amplifier, E5 mono or stereo subwoofer (solid state) amp., E3 

Active Tube crossover, and the E6 AC Line Monitor; In Speakers- 

the FANTASTIC ROGERS LS3/5A BBC Monitor, the M&K sub - 

woofers and the NEW SNELL ACOUSTIC; the Dynavector moving 

coil Cartridge requiring no pre-preamp and the highly acclaimed 

Denon Turntable and Tonearm. All at PARAGON OF SOUND. Call 

(301)-299-2676 (Bethesda, MD) or Write P.O. Box 189, Cabin 

John, MD 20731. 

DBX 124, $200. Sou ndcrattsmen 20-12A $150. [9191286-7213. 

AUDIO RESEARCH D-76, recently retubed, fans included $675 

1-804-484-7898. 

DYNA STEREO 400 with clipping indicators $395 and PAT -5 $160, 

both updated. Two large Advent speakers $80 each, Technics 

SL -1300 $175. All excellent condition. $800 for all. 

413-786-6667. 

RIBBON MICROPHONES-4-RCA 77DX polydirectional ribbon 

microphones w/cases. New condition. $750 for 4 or $200 each. 

THRESHOLD 800A $1700, Audio Research 76A $750, Tymphany 

1-C $850, Paragon 12 $500, Teac 3340 $650. Larry Ravitz, 

Kalamazoo, Mich. 616-344-8203. 

LUX CL350 PREAMP $500, Dyna ST150 $220, FM5 $180. Best of- 

fers. [216)864-5972 

CROWN D-150 amp, perfect condition $300. Ship with original car- 

ton and owners manual. Call 901-683-5355 evenings. 

STEREO SWITCHING UNITS built-your specs, write (no obliga- 

tion) Switchbox, 421 Balboa St., San Francisco, CA 94118 

WHAT IS AUDIOMART? Audiomart is the unique audio newsletter 

that doesn't charge for classified ads! Buy, swap or sell your used 

gear and accessories without cost -per- word worry or two month 

delays! Subscribe today: $6/12 issues. Audiomart, Box 821, 

Stratford, Connecticut 06497. 

POLYDAX RAW SPKRS., Bextrenes, Decca Ribbon Tweeters, 

Leach Amplifiers. TA Box 90 RR1, Surry, ME. 04684 

BGW 1000 AMPLIFIERS [2]. Dreadnaught 1000, Phase Linear 

4000. All perfect, mint condition. Evenings [301)486-4323. 

AUDIRE ELECTRONICS now available in Metropolitan New York 

and Paramus, N.J. at all Crazy Eddie's stores call (212) 645-1196. 

AMPEX TAPE-NEW 1800' on 7' reel 12 for $18 POST- PAID, 

1200' 12 for $13 POSTPAID-free list-WIDE RESPONSE, 6114A, 

SANTA MONICA BLVD., HOLLYWOOD, CA 90038 

TOTAL RABCO SL 8 E MODIFICATION FROM GERMANY. For in- 

formation send $1.00 to H.W.G. Audio, Niederseelbacher Str. 49, 

6272 Niedemhausen, W. Germany. 

Northern N.J.'s finest store-Lux, Mod DO -10, IMF, Grace, B&W, 

G.A.S. Sleeping Beauty, FR, B&O, Linn Sondek, Janis and more. 

University Stereo, 57 E. Ridgewood Ave., Ridgewood, N.J. 07450. 

20 minutes trom the G.W. bridge. 201-447-5700. 

IN 18 YEARS MANY, MANY PREAMPS HAVE COME AND GONE, 

BUT IN THAT TIME OPUS ONE HAS RECOMMENDED ONLY 4 AS 

BEING THE BEST SOUNDING.1959 Marantz 7C; 1971 Audio 

Research SP2; 1973 Audio Research SP3; 1977 Rappaport PRE -1. 

Our custon-ary 18 year old procedure of checking, testing, and 

listening to all electronics prior to sale, applys to the Rappaport 

preamps. Rappaport PRE -1 $575 and Rappaport PRE -1A $715. 

OPUS ONE 

400 Smithfield St., Pittsburgh, 15222, Pa. 412-281-3969 

DAHLOUIST, KLH9, MAGNEPAN, QUAD, SERVO AND other 

audiophile speakers improve dramatically in definition and imag- 

ing. Send $1 to Summers Associates, 10-02 Fifth Street, Fair 

Lawn, N.J. 07410 

SOUNDCRAFTSMEN PE2217-$325; Marantz 240 power 

amp.-$250; H -K Cit. 12 power amp.-$195. (919)832-2284. 

TECHNICS SL -1300 auto turntable, 2 yrs. old, mounted; Shure 

V-15 Ill, new stylus plus spare, AT -6002 dust bug. All mint, $250. 

John 609-443-1399 eves. 

RECORD REVIEW Magazine-Thorough CLASSICAL, JAll, ROCK. 

Sample $1.00; Twelve Issues $8.00. Box 91878 -AU, Los Angeles, 

CA. 90009. 

$595 $595 

Complete recording session. With our recording staff 
band of five professional musicians, modern studios, 
backup singers, producer, pressing 1000 records on 
well -established label. With credit plan available to 
everyone, only $595. 

THAT RECORDING PLACE 
P.O. Box 11032 -BH 

Memphis, Tenn. 38111 

ESOTERIC PRODUCTS-New and used. Audio Research, 

Nakamichi, Ampzilla, Luxman, B&O, Dahlquist, Quatre. Write for 

list. STEREO SHOP, 107 Third Ave SE, Cedar Rapids, Iowa 52401 

COLORADO's AUDIO ALTERNATIVE-Boulder Sound Gallery, 

Ltd.-Purveyors of unusually fine audio systems and service to 

meet the needs of all serious music lovers. Our product selection 

includes the Acoustat X ESL, Allison, B & 0, B & W, Dahlquist, 

dbx, Dynavector, Fidelity Research, Fons, Luxman, Magneplanar, 

Mark Levinson, M & K Sound, Ouad Acoustical, Quatre, RAM 

Sound Concepts, Sfax, Supex/Sumiko,.Yamaha, and Uhraphase. 

Demo Lux M-6000 amp with new warranty available. 

1200 Pearl, Boulder, Colorado 80302, 1-303-444-2626 

AN AUDIOPHILE PREAMP FOR $495? Can't be done? You haven't 

experienced the SYSTEM -E from PARAGON. This basic preamp ex- 

cels at one very essential function; preserving and reproducing 

every last nuance and subtlety from your record grooves. Our ex- 

clusive Ultra -Linear Cascode front end will preserve and amplify 

ALL the information without shaving off the important depth, 

space, and delicate tonal information which is the true essence of 

live music. You may discover, as we did, that your present records 

are better than you thought. PARAGON, one word says it all. For 

more information write: PARAGON 997 E. San Carlos Ave., San 

Carlos, CA 94070 

CLEVELAND AREA AUDIOPHILES 

Want to hear the finest? 

Music Unlimited can give you the sound you desire. Threshold 123 
Class A Amps, Dayton/Wright, Audio Research, Radford, Fidelity 

Research, Grace, Gale, EMT, Linn Sondek, Decca, EMI, Advent 

Recordings, Sonus, Thorens, Audire, Saec, 

3340 Warren Road, Cleveland (216) 221-8411 
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Progressive Audiophile Take 
Services. 

Specializing in Private 
Demonstration and 

Consultation. 
Featuring: 

RAPPAPORT HAFLER 
BRYSTON JR 
SYMDEX DENON 
CONNOISSEUR 
ADC ZLM/LMF ARM 
SOUND CABLE 
KEITH MONKS 
PROMETHEAN 

Large Selection of Special 
Recordings. 
Keith Monks Record 
Cleaning Service. 

TAKES AUDIO 
32 ELM ST. 

NEW HAVEN, CT. 06510 
(203) 777-1750 

...To Listen 

THE ABSOLUTE SOUNDTM, in its new issue, takes an extended 

look at Richard Sequerra's first loudspeaker, the Metronome 2; a 

direct -coupled amplifier from Kenwood; and the Infinity OLS-1. 

There's also a special report on four cartridges: Sleeping Beauty; 

the Supex SD 900e -Super; the Pickering XSV-3000; the Grado 

Signature I -A. There are also major reviews of a Swiss amp, the 

FM Acoustics BOOa; the Rappaport Pre -1 preamp; the Bravura 

preamp; Son of Ampzilla; the Dynaco Mk VI tube amp; the Dahl- 

quist passive crossover; the Allison One; the Advent 300; the 

Marantz 510 basic amp; the Satin M-18 moving coil cartridges; the 

RTR ESR-15 electrostatic tweeter. And more. Including the Denon 

DP -3000 turntable; the Sony TC -800-2 tape recorder; the Elac 

SLS-555E cartridge; and the Power Research System 3-c speaker 
system. And still more. Including an updated look at the Linn- 
Sondek turntable and a comparison of the J.H. Formula 4 vs. the 

Mayware "Formula 4." Among other things, there's an interview 
with Robert Ludwig, often called the U.S.'s best cutter of master 

discs. The price $12 (four issues); $13, in Canada. Add $2 for 

first-class mailing. Outside North America, $16 (air mail). The Ab- 

solute Sound, Box 5, Northport, N.Y., 11768. 

DISGUSTED WITH AMERICAN RECORDINGS? Tired of paying im- 

port prices? Join us at STEREOPHILE in mounting a campaign to 

bring US record companies sack to the view that high fidelity 
means musical realism, not tick, boom and screech. For informa- 

tion about this lively, literate publications that is still leading the 
audio industry since 1962, write STEREOPHILE, Box 49S, Elwyn, 
Pa. 19063, or send $12 for 4 issues. 

*MILWAUKEE-AT LAST! The Audio Emporium -6900 W. Brown 

Deer Rd, where ears and minds are open. Audio Research, GAS, 

Sonus, Dahiquist, Lux, Magnepan, Polk, Genesis, Bang & 

Olufsen, Technics, others. Tues -Sat 10-6 or by appointment. 
354-5082. 

AUDIRE ELECTRONICS now available in BLOOMINGTON,Ind. at 

Alan Audio call (812) 332-2192. 

FOR SALE 

NAME BRAND RECORDING TAPE, custom loaded. Available in 

cassettes, reels, and cartridges. Huge savings direct from 

manufacturer. New catalogue now available, MJS, 516 Brooks, 

San Jose, Calif. 95125 (408) 998-2693. 

CANADIANS: Best Hi -Fl discounts on over 96 leading HI-FI brands. 

Many exclusive factory closeout and special deals. Quotations via 

return mail. Nationwide mailorder service. Free catalogs jam pack- 

ed with bargains in Hi-Fi equipment, tape and recording ac- 

cessories, calculators, telephones and accessories, kits, parts, 

etc. Hundreds of factory and government surplus specials too! 

American inquiries welcome Rush free catalog request to ETCO, 

Dept. AUA, Box 741, Montreal 183G Hymus, Pointe Claire, Quebec 

H9RIE9 

ELECTRO VOICE, CROWN, TECHNICS, AKG, Sony-Superscope, 

DBX, Tapco. New, priced right. Gold Sound, P.O. Box 141A, 

Englewood, Co. 80110. (303) 789-5310. 

SAVE UP TO 69% ON OVER 100 TOP BRAND AUDIO COMPONENTS 

FROM CARSTON STUDIOS, NEW ENGLAND'S AUDIO SUPER- 

MARKET. ONE OF THE OLDEST MAIL ORDER FIRMS (EST 1952) 

AND CERTAINLY ONE OF THE MOST RELIABLE. ALL ORDERS 

SHIPPED FROM STOCKED WAREHOUSE. SEND FOR PRICE QUOTE 

AND PRICE LIST. CARSTON STUDIOS, OLD BROOKFIELD ROAD, 

DANBURY. CONN. 06810. 

THE SENSIBLE SOUND: ONLY audio equipment testing publication 

with a "best sound for the money" philosophy- for perfectionists 

on a budget. Subscribe. $10, 11 Canada, 16 foreign. 403 Darwin, 

Snyder, NY 14226. 

AUDIRE ELECTRONICS now available in SCOTTSDALE, Ariz.. at 

Fifth Ave. Electronics call (602) 947-8037. 

ARC SP -3a-2, mint, $525.00 new tubes, wood cabinets, 219- 
745-2646 anytime. 

HI-FI REPS NEEDED. Excellent Stock, Lowest Prices, Friendly Ser- 

vice. No investment or obligations! Hi-Fi Sales, Box 348 Dept A, 

Bryn Mawr, Pa. 19010 (215) 544-1465. 

VACUUM TUBES 

and tube -peculiar parts. AUDIO DIMENSIONS offers a complete in- 

ventory of high voltage capacitors, precision resistors and tubes. 

Kits or separate parts available for building circuitries described in 

our 230 page Audio Modification Manual. Write for parts list, 

literature and outline of services. AUDIO DIMENSIONS, 8898 

Clairemont Mesa Blvd., San Diego, CA 92123. 

1-- - GARLAfD AUDIO 

"DISTINGUISHED FOR THE VERY FINEST" 

THE EXQUISTE AUDIO PRODUCTS OF AUDIO 
RESEARCH, MARK LEVINSON, SEQUERRA, 
MAGNEPAN, GALE, GREAT AMERICAN 
SOUND, LUX, NAKAMICHI, QUAD AND 
MORE ARE OPTIMIZED AS A SPECIALTY OF OUR ART 
AS IS OUR HOSPITALITY AND SERVICE. 

SAN JOSE 
2960 STEVENS CRK. BL. 

244-6724 

BERKELEY 
3101 TELEGRAPH AVE. 

415-841-1591 
TUE - FRI - 11 - 6, SAT - 10 - 5 AND BY APPT. 

FOR SALE 

New Lambda Series from 
SpeakerKit 
Featuring IM nestle.* Philip. and 
Elactro-volg drivers withM1 =re=repute,pu 

pai.Nd Pron.« despot j:Sdl.k 
Oulslandma quality at e surprisingly 
affordable Price. Assemble n yourself. 
w.rte m, details. 

SpeakerKit Box 12A, Menomonie, WI 54751 

HERE'S THE CHALLENGE: 

1. Refine every idea that's come along in audio. 

2. Expand on separate power supplies to the ultimate and build a 

super -amp for each channel and directly drive each speaker. 
3. Make the signal go through the shortest most direct path in the 

preamp to keep it pure. 

4. Make the BEST phono preamp-period! 
5. Patent a new connector that eliminates noise and hum between 

amplifier and preamp. 

6. Make it all affordable to a large number of audiophiles and 
music lovers. 

HERE'S THE SOLUTION: 

The KENWOOD AUDIO PURIST DIRECT DRIVE SYSTEM available 

at DESIGNATRON'S STEREO STORES -260 Old Country Road, 

Hicksville, Long Island, N.Y. 11801 and DESIGNATRON-748 
Route 25A, Setauket, Long Island, N.Y. 11733 CALL (516) 
822-5277. 

EVER HEAR OF TOM HOLMAN? 

He did the research and design work that is the HOLMAN Pre -Amp 

Circuit in the Advent Receiver. Now, Torn has started his own com- 

pany, the APT Corp. He has designed a state-of-the-art 

preamplifier that has all the switches, controls, quality, and QUIET 

you crave-and even better, you can afford it! ONLY $447.. . 

Available from DESIGNATRON'S STEREO STORES, 260 OLD 

COUNTRY ROAD, HICKSVILLE, N.Y. 11801 Mail and phone orders 

accepted on Mastercharge and Visa. Ask about our satisfaction 

guarantee on this product (516) 822-5277 

MXR's 10 Band equalizer, Discwasher Systems, Maxell Tape. Dis- 

counted. N.A.B. Audio, Box 7, Ottawa, IL 61350 

THOUSANDS OF LIKE NEW LP's and prerecorded tapes. 

Catalogue-$1.50. House of Records, Hillburn, New York 10931. 

TAPE & 
TAPE RECORDERS 

EVERYTHING ON OPEN REELI Classical. Popular. Dolby. 

Quadraphonic. Latest releases. For "Reel News," send $1.00. 

Barclay -Crocker, Room 857 A, 11 Broadway, New York 10004. 

BRAND NEW AMPEX Professional Tape (no flaws), 641-1800', On 

7" reel -10 for $34.00 Postpaid! Free Flyer. Kevin Schotter 8468 

Benjamin, Huntington Beach, Calif. 92647. 

CLASSICAL CASSETTES. Quality Guaranteed. Stereo- Dolby. 

Credit Cards Accepted. FREE Catalog. EKR Classics, GPO Box 

1977A, New York, N.Y. 10001. 

8 Track Car Stereo $27.99, Cassette car stereo $26.99. 

Guaranteed, Stereo Craft, 231 Whitehall, Yellow Springs, Ohio 

45387. 

STATE OF THE ART CASSETTE Recordings. Quartely cassette 

magazine. Free brochure. Audio Art, P.O. Box 2961, St. 

Petersburg, FL 33731. 

DISCOUNTS ON RECORDING TAPE, M.A.D. P.O. Box 532, 

Southfield, MI, 48037. Mastercharge and phone order accepted 

(313) 559-6913. 
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TAPE & RECORDS 
TAPE RECORDERS 

BLANK TAPE SALE 
MAXELL: TDK: 
UDXL-C60 (I or II) $2.20 SA -C60 $1.97 
UDXL-C90 (I or Ill 3 09 SA -C90 2.85 
UD -C90 2.53 AD -C90 2 39 
LN -C90. 1.78 D -C90 1.54 
UD -35-90 4 45 BASF: Studio C-90 2 35 
UDXL-35-90B . 5 40 BASF' Chromium C-90 2.35 
Minimum order 12 pieces. All tapes can be assorted. 

PA add sales tax. Shipping $2.50 per order. 
Or write for complete catalog. 

Tape World, 220 Spring St.. Butler, PA 16001 

BIG PROFITS: Sell top quality blank recording tape to stores, 

friends. $2.00 for details, sample. Refundable. Custom Audio, 

4226 Robert, Red Wing, Minn. 55066 

WANTED FROM 1950's -off -the -air tape recordings from 

American Bandstand shows, and any rock and roll radio disc 

jockey shows; unscoped recordings preferred. Kal Rand, 1962 

Ferndale, Windsor, Ontario, Canada. 

TDK, MAXELL, MEMOREX, BASF, cassettes, reels 8 -tracks. 

Lowest prices. New, Guaranteed. FREE CATALOG S d S Audio. 

P.O. Box 56039, Harwood Hts., IL 60656 

RECORDING TAPE -OUTSTANDING VALUES 

CASSETTES -8 -TRACKS -OPEN REEL -ACCESSORIES. 

New. Fully Guaranteed. FREE CATALOG. Write: 

MAGNE HOUSE 

2015 -17th Street, San Francisco, CA 94103 

OLDIES TAPES ON OPEN REEL TAPE. Rock n' Roll songs by their 

year of release. Over 100 songs per year. Free brochure. Rock N' 

Reel Rental, Dept. C. 4 Prescott Ave., Dix Hills, NY 11746. 

STEREO d QUADRAPHONIC OPEN REEL TAPES. Popular, 

Classical, Jazz. Lowest prices. Catalog $1.00 (refundable). Real 

Sound. P. 0. Box 71A, Shillington, PA 19607. 

CASSETTES & REEL TAPES, lowest prices, name brands. also 

custom loaded w/TDK or SCOTCH. Super mastering cassettes in 

computer shells. FREE literature. STANFORD INTERNATIONAL. 

Box 609A, San Carlos. CA 94070. 

SCOTCH RECORDING TAPE, lowest prices TAPE CENTER Box 

43058 Washington, D.C. 20012. USA, APO, FPO 

OPEN REEL TAPES. 71/2 fps, Dolbyized releases from RCA, Lon- 

don, DG, Warner and others. Airline tapes and quad. Catalog $1. 

refunded on first order. THE REEL SOCIETY. 8125-A Lankershim 

Blvd.. N. Hollywood, CA 91605 

CUSTOMIZED TAPES, Jazz, Big -Band. Select standard tracks or 

available artists. Free catalog 80 minute reel cassette or 8 track, 

$8.00 Tapes Unlimited, Box 163, Portsmouth, R.I. 02871 

MAXELL, AMPEX, CAPITOL. Columbia Tape Bulk d Custom 

Loaded reels, cassettes. Reels, boxes, leader, splicers. For com- 

plete catalog write Omega Audio, Box 39253-B, Redford, MI 48239 

SPEAKERS 

HIGH FIDELITY SPEAKERS REPAIRED 

AMPRITE SPEAKERS SERVICE 

655 Sixth Avenue, New York, N.Y. 10010 

212-CH3-4812 

SURPLUS SPEAKER CABINETS 

FINSIHED & READY FOR YOUR DRIVERS 

Send for your FREE pictured literature to America's largest surplus 

cabinet dealer: 

OHIO MERCHANDISE 

2825 S. MAIN ST., AKRON, OH10-44319 

COLLECTORS RECORDS- International Service Since 

1971-50,000 LPs Sold @ Auction -Jazz; Soundtracks, Orig. 

Cast, Persoralities, Folk, Comedy; Country Western; R & B. R. & 

R. Rock; etc. Specify Category or Artist from: Ray Macknic (or) 

Theo's. P.J. Box 7511 Van Nuys. CA 91406. U.S.A. 

FREE SOUNDTRACKS d CASTS CATALOG! Personalities ST/OC 

Valuebook: $4. RTSA, 711 W. 17th, G-1, Costa Mesa, CA 92627 

Jazz, Rock, Classical. Big Band LP's, Tapes. Current Imports, 

Cutouts Catalogs $1, NERI, Box 268-A, Lawrence. Mass. 01842 

RARE JAll AND POPULAR Vocal LP's Sold by Auction. Leon 

Leavitt. 824'. North Las Palmas, Los Angeles. Calif. 90038 

CATALOGS. Broadcasts, soundtracks. Personalities of Thirties, 

Forties. Box 225, New York, N.Y. 10028. 

WHILE YOU WERE LOOKING for out -of -print records, you 

should've been looking for us. DISContinued, 444 S. Victory 

Blvd., Burbank. Ca. 91502 

SHOW ALBUMS -Rare Out of Print LP's, 64 page list $1.00. 

Bakers Wife cast LP $9.95. Broadway/Hollywood Recordings, 

Georgetown, Conn. 06829. 

COLLECTORS RECORDS -50,000 LPs -Sold ®Auction- Interna- 

tional Service Since 1971 -Specify category or artists -Lists From: 

Ray Macknic (or) Theo's, P.O. Box 7511, Van Nuys, Calif. 91406, 

U.S.A. 

"RECORD JACKETS. Replace old, torn, LP jackets with clean, 

glossy, pure white or black jackets. Plastic lined inner sleeves, 78 

sleeves, opera boxes. Free catalog. CABCO A6, Box 8212, Colum- 

bus, Ohio 43201." 

QUASI -RATIONAL PRODUCTS has everything in record protection; 

liners ® $13.50/100 incl. shipping, jackets, vinyl jacket covers, 

containers, Discwasher, Watts, Maxell, Nortronics, Jensen and 

Pioneer auto, etcetera. Swift and Reliable. Free catalog. QUASI - 

RATIONAL PRODUCTS, P.O. Box 171, Prospect Heights, Illinois 

60070. 

"CANADIAN SWEETHEARTS" "LUCILLE STARR" records 

wanted. Belda, 4851 W. 28th St., Cicero, III. 60650 

MINT CONDITION VENTURES ALBUMS -Looking for any (stereo 

only please) albums recorded from 1960 thru 1968. Contact me 

with a list of what you have. Walter Staguer, 1804 Raintree Ct., 

Sycamore, It. 60178.815-895-5928. 

RARE JAll AND POPULAR Vocal LP's Sold by Auction. Leon 

Leavitt, 8240. North Las Palmas, Los Angeles, Calif. 90038 

SERGE CHALOFF! HAWK! BILLIE! BIRD! BUD! PRES! If albums by 

these great jazz artists turn you on, write for free catalogues to 

CHARISMA, Box 455, Adelaide P.O., Toronto, Canada M5C 1J6. 

BIG DISCOUNTS ON 
STEREO COMPONENTS _øg- -- ThChlliCS INFINITY I® 

2 PIONEER ......-..... 
o 

KENWOOD B -1-C i AR SONY 
To order call toll free 
(800)421.853 

TAN DBERG 

3BL 

DOKORDER 

mrnY 
=. CAMERAHI-FIVIDEO 

S16 W.80 St Downown L.A.Ca.90014 T0.488-0341 

WANTED TO. 
BUY OR TRADE 

MARANTZ 7C, 9. State price, condition, phone J. Fong, 1238 

Green St., San Francisco, CA 94010. 

RABCO SL -8E need not be in working order. Dean Slindee, Box 55, 

Lansing, Iowa 52151. 

OPEN REEL, pre-recorded tapes. Rock, folk, jazz, classical. 

stereo, quad. Ray, 2282 Woodward, Lakewood, Ohio 44107. 

CASH FOR your unwanted LPs & reel to reel tapes. Records, Box 

323, Hillburn, New York 10931. 

TO ALL MUSIC mfg. companies: Wanted to buy any type of 

musical instruments, drum, horns, stereos, synthesizers, etc., 

etc., etc. at manufacturers cost. Send information, Gary Lewis 

Wholesale Co., 1813 Norwood, Toledo, Ohio 43607. 

OUALITY USED EQUIPMENT from reliable firm in U.S.A. d Europe, 1 25 
Kazuhiko Murata, At2-103, Misecho 2187, Kashihara City Nara, 

Japan 634. 

WANTED: MCINTOSH 275, C22, Marantz 7C mint. 507-282-9332 

ev., mn. 

PAOLI AMPS -Need two, must be in perfect shape. Harvey 

Rosenberg, 239 Central Park West, New York, New York 10024 

WANTED -CROWN DC300 AMP. R. Hiatt, 415-782-1564, Box 

362, Mount Eden, CA 94557. 

SANSUI AU777 or AU999 in good condition. D. Gilbert, 106 Union 

St., Rockville, Ct. 06066. 1-203-872-9769. 

PAIR AR3 SPEAKERS ALSO TURNTABLE. Scheub, P.O.B. 354, 

Moultrie, GA 31768 

MISCELLANEOUS 
ORIGINAL OIL PAINTINGS from B&W, color prints/slides. All sub- 

jects. Fantastic quality/prices. For information, quotes: American 

Art Discoveries, 387 South Broadway, Yonkers, N.Y. 10705. 

(914)476-7140. 

how to become a speaker engineer 
Let Os show you how to... DO IT YOURSELF 

Now...from the only authorized distributor of RECTILINEAR SPEAKER 

KITS you can save a bundle by simply putting together the assembled 
components. You DO NOT have to do any wiring or soldering. The 
units are fully assembled and TESTED at the factory in Semi -Kit -Form. 
For free information and literature on this and all other RECTILINEAR 
Semi -Kits and Kits... write to: VALUE KITS INC. 

Dept. A. M. 
107 Bruckner Boulevard 
Bronx, New York 10454 
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TECHNICAL 
WRITER 

Hi -fidelity equipment manufacturer 
needs person capable of analyzing 
state-of-the-art hi-fi circuitry and 
writing theory -of -operation about 
same. Educational background unim- 
portant; ability and knowledge are. 
Send resume to: Michael Salvati, 
SONY CORPORATION OF AMERICA 
47-47 Van Dam Street, Long Island City, 
New York 11101 

An Equal Opportunity Employer MIF 

SONY® 
HELP WANTED 

OVERSEAS JOBS-Now hiring all Occupations. High pay. 

Transportation. Computerized Reports, $2.00. TRANSWORLD, In- 

ternational Airport, Box 90802-K, Los Angeles 90009. 

AUSTRALIA-NEW ZEALAND WANT YOU!! 50,000 Jobs! Report 

$2.00. Austco, Box 8489-K, Long Beach, CA 90808. 

REX NUMBARD MINISTRY has immediate opening for Audio 

Maintenance Engineer. At least five years experience In recording 

studio type equipment. Some National and International travel re- 

quired. Send resume to David Ginaven, 2690 State Rd., Cuyahoga 

Falls, Ohio 44223 

MUSICAL 
INSTRUMENTS 

UP TO 60% DISCOUNT. Name brand instruments. Catalog 

Freeport Music, 1148 Mahan St., W. Babylon, N.V. 11704. 

Retail Display Allowance 
To Magazine Retailers: 

Audio Magazine is pleased to an- 
nounce a "Retail Display Allowance 
Plan" available to retailers interested 
in earning a display allowance on 
.Audio Magazine. To obtain details and 
a copy of the formal contract please 
write to the Marketing Department, 
Kable News Co., Inc., 777 Third Ave., 
New York, NY 10017, our national 
distributor. Under the retail display 
allowance plan in consideration for 
fulfilling the conditions of the agree- 
ment you will be entitled to receive a 

display allowance equal to 10% of the 
cover price for each copy sold. This 
plan will become effective for all 
issues you receive subsequent to Kable 
News Co., Inc.'s written acceptance on 
our behalf of your application. 

BUSINESS 
OPPORTUNITIES 

PRESENT YOUR IDEAS to industry. Free Kit containing successful 

invention background and disclosure information. Send for Kit - 

AUD, IM I, 401 Wood, Pittsburgh, PA 15222 

$25.00 DAILY POSSIBLE stuffing envelopes! Details FREE 

SERVICE, Box -715 AU, Lynbrook, N.Y. 11563. 

$1000 MONTHLY POSSIBLE! Mailing Commission letters. 

Information-FREE. Opportunities, Box 721 -AU, Lynbrook, N.V. 

11563. 

MAIL BABY CATALOGS to new mothers for big profits! Details 

25c Keller's 1912-F West 71st Street, Los Angeles, 90047. 

TAPE RECORDINGS 
THRILLING LIVE OPERA TAPES. PERFORMANCES SINCE 1930'S. 

Incredible variety. Reel, cassette. Magnificent Free catalogue. Live 

Opera, Box 3141 Steinway Station. L.I.C. N.Y. 11103. 

PLANS & KITS 
R.F. AMPLIFIER -3.5 to 30 MHz (Ham Bands) Easily Built, De- 

tailed Plans-$3.00 F & J SALES, 6346 Blue Mt. Rd. -A, Sauger- 
ties, NY 12477 

TAPE -SLIDE SYNCHRONIZER, lap -dissolve plans, $5.50. With 
mixer, compressor, preamp schematics, $8.50. The Millers, 1896 
Maywood, S. Euclid, OH 44121. 

RADIO PROGRAMS 
GOLDEN AGE RADIO. your best source for radio tapes. Box 

25215-D, Portland, Oregon 97225. 

OLD TIME RADIO-Excellent sound quality from restricted collec- 
tions. Large Catalog $1.00 (refundable). Hooper's Radio Classics, 

3074 Molokai, Costa Mesa, Calif. 92626 

YESTERDAYS RADIO ON TAPE. Reels -Cassettes, Duality Sound, 

Reliable Service. Catalog $1.00 refundable with first order. 

ADVENTURES, Box 48-2-A, Inglewood, California 90302. 

1930-1962 RADIO PROGRAMS. Beats television!! Tapes, $1.00 

hour! Established esteemed dealer, informative 200 page catalog 

$1.25. Cassette samples $2.00. AM Treasures, Box 192AU, 

Babylon, N.Y. 11702 

VINTAGE RADIO: Lowest rates, post free, traders welcome; shows 

for comics. etc. signals. Box 5063, Station E, Edmonton, Alta.. 

Canada. 

RENT RADIO SHOWS: Make your own copies or just listen. Great 

way to build your collection reasonably. Catalog $1 refundalbe. 

OTR Rental, Box 1146, Livermore, Ca. 94550 

SERVICES 

CUSTOM RECORDING SERVICE, Tapes, discs, and cassettes. 

Stereo and mono. Live and copies. Editing. Masters and press- 

ings. High quality at reasonable rates. Joseph Giovanelli, Audio- 

Tech Laboratories, 2819 Newkirk Ave., Brooklyn, N.Y. IN9-7134. 

CROWN INTERNATIONAL 

Complete repair, overhaul, and rebuilding service for current and 

early model Crown tape recorders and amplifiers. New Crown 

recorders in stock for immediate delivery. excellent selection of 

reconditioned Crown recorders for sale. Used Crown recorders 

purchased and accepted for trade in. TECHNIARTS 8555 Fenton 

Street, Silver Spring, MD 20910 301-585-1118 

'APE RECORDER HEADS re -lapped $15.00 ea. Removed from 

machine or stack. One day service. E. Maher, 5 Evans Place, Orin - 

da, Calif. 94563 

DISCO SOUND SYSTEMS-installations, sales. service & rentals. 

Mobile DJ available. King Cobra Sound Co., 291 Kings Highway, 

Brooklyn, N.Y. 11223. Tel: 212-375-4062. 

NASHVILLE RECORD PRODUCTIONS WILL PRESS HIGH QUALITY 

PURE VINYL RECORDS FROM YOUR TAPES. SEND FOR SAMPLE 

RECORD AND PRICE LIST. ALSO FINEST DISC MASTERING. 469 

Chestnut St., NASHVILLE TENNESSEE 37203 

CASSETTE DUPLICATION 

Stereo -Mono 

$3.00 Each 

(Shipping Included) 

Send Master Cassette 

And 

Blank(s) 

DUPLICATIONS 

Box 10243 

Norfolk, Virginia 

23513. 

MOVING COIL CARTRIDGES RETIPPED. $35.00 Elliptical or 

Shibata. Diafix, Box 762, Hightstown, N.J. 08520. 

INSTRUCTION & 
EDUCATION 

EXTERNAL DEGREES. CULA, 1111 Wilshire, L.A. 90017. [213] 
481-0950. 

COLLEGE DEGREES. (External -Recognized) free information: 

California Pacifica University, 6253 Hollywood Blvd., Hollywood. 

CA 90028.12131462-6691 

HIGH FIDELITY 
PINK NOISE TAPES. Measure loudspeaker response accurately 

with a microphone and voltmeter. '/3 octave bands ± 1dB 31.5Hz 

to 16Hhz 15 ips-528 ppd 79r ips-$23 ppd. Both % - halftrack. 

Cassette available. Instructions included for stereo system or P.A. 

application. AUDIOLECTRO Audio Division, Box 5334-A, San An- 

tonio, Texas 78201. QUALITY PRODUCTS SINCE 1929. 
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Ultimatdy It's Marantz. 

Goforit. 
Marantz goes beyond 
THD to lower TIM 
(transient intermodu- 
lation distortion). 

Because TIM doesn't 
show up on conventional 
amplifier testing equip- 
ment, most manufacturers 
and their engineers aren't 
even aware that it exists 
in their amplifiers. Even 
if they were, they probably 
wouldn't know what to do 
about it. 

But because Marantz 
builds for the music and 
not just the specs we know 
how destructive TIM can 
be to pure sound repro- 
duction. And we've devel- 
oped a revolutionary new circuit design to 
eliminate it. 

The reduction of TIM can be the single most 
important element in making an amplifier 
sound better. For instance, two amplifiers with 
identical total harmonic distortion (THD) 
specifications should sound the same when 
compared ... but the one with low TIM will 
sound audibly better! That's because TIM adds 
an unnatural harshness to the music. It's not 
only detrimental to pure sound reproduction, 
but it can have an emotional effect that you 
experience as "listening fatigue:' 

TIM is caused by an improper design of 
"negative feedback circuitry;' by other manu- 
facturers. Every modern amplifier uses it to 
lower THD. But excessive negative feedback 
coupled with an insufficient slew rate* can 
lead to gross internal overloads under the con- 
stantly changing transient and sound levels of 
music. That distortion is TIM. 

The gentle slopes of 
continuous sine wave test 
signals normally used to 
test an amplifier simply 
cannot detect TIM 
distortion. It requires the 
type of extremely sophisti- 
cated spectrum analysis 
equipment developed 
by the space industry to 
analyze radio frequencies. 

Our answer to TIM is 
a circuit design that 
ensures the widest band- 
width and the lowest 
obtainable THD before 
negative feedback is 
applied. The Marantz 
170DC Stereo Power 
Amplifier (the 1152DC 

and 1180DC also use this circuitry), for 
instance, needs only 1/100th (- 40 dB) the 
amount of negative feedback commonly 
required by other amplifiers to yield the same 
low THD figures. 

Incredibly, Marantz amplifiers with low TIM 
design can deliver flat frequency response from 
0 Hz to 20 kHz without the use of negative 
feedback. And this same circuit design provides 
the optimum slew rate for minimum TIM and 
maximum reliability. 

Result: Marantz reduces TIM to an inaudible 
level, which means you get clear, clean sound 
from all your records and tapes. Think of 
Marantz with low TIM as a window to the 
original performance. 

If you truly want the best reproduction of 
musical sound available anywhere-and are 
willing to spend a little more to get it-then go 
for it. 

Go for Marantz. 

We sound better. 

*The maximum change of voltage per unit time. © 1978 Marantz Co., Inc., a subsidiary of Superscope, Inc., 20525 Nordhoff St. 

Chatsworth, CA 91311. Prices and models subject to change without notice. Your Marantz dealer has the full line of Marantz 
amplifiers. Look for him in the Yellow Pages. 
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Last yéar,Technics gave you everything 
you wanted in direct drive. 

This year we're giving you less. 
Ln trod uciig three new Technics turntables: The SL --1600 
automatic the SL -1709 semi -automatic and the 51.-18Ü0 
manual.Allwith the lechn cs direct -drive system. 
The sisters FM stations use and disco! abuse. And all 
with performance specs ei.en better than last year's. 

Less Acoustic Feedback. 
-his year ye cid more to g ve you less acoustic 
teedbact-K'it, Technic. double -isolated suspension 
system. Adoa'ing system that not only damps 00 
exterral vi a ions at the base but also from the platter 
and tonearm. Combired with our new sensitive 
gimbal -suspension tonearm, it dramatically reduces 
ieedbact. Even at high music levels. 

Less Wow &Flutter. 
Ampl'iiedL even the smallest flurtuati :ns in platter 
speed casbe your biggest problem. Sz this year with 
a B -FG speed stabilizer bui t into our 321 -element 

7////j/ /iJ /./- ., ,./. /// r /%/ l ///z.- 
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one -clip LC, you get iniraitesimal wow znd flutter, 
equal go Technics professional level. An inc-edible 
0.025% WRM.S. 

Less Rumble. 
The less noise your turntable makes, the more music 
you hear. That's why professionals loved Technics last. 
year. This year, we're even more lovable, because 
there" even ess rumble,-73dB (DIN B) so be exact. 

For Less Money. 
Even with eatures like o I -damped cueing. A 
computer -analyzed S, shaoed universal tonearm with 
anti -skate _ontrol. Pitch :ontrols variable by 10%. 
And detachable dust co.er.Technics turntakles cost 
less th s year than last. 

Technics. We're giving you less. And that means 
you're getting more. 

r' 
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