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*35 wals per channel minimum continuous power output at 8 ohms, from 
- 20 to 20,0D0 Hz, with no more than 0.3% iptal harmonic distortion. 



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. 





DENON 
DENON, 
DENONz 
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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! 

audio technica. 
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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.* 



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 



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 



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. 



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 

AUDIO February 1978 

Enter No. 26 on Reader Service Card 



N 

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 
Enter No. 47 on Reader Service Card 



16 

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 
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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.. 
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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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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. 

_I tls% rr4rT'r - 
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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. 
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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. 
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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. 
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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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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 
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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. 
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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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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 



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 
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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. 

Enter No. 41 on Reader Service Card 
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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 

Enter No. 57 on Reader Service Card 

AUDIO February 1978 



Me KENWOOD 
a w EITRREO TunF_R. 

._------`- 
ry 

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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