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ECKS, 
OLD IDEAS. 

controls plus two large VU 
meters. All of which helps 
reduce the dimensions 
considerably. 

Of course, as you can 
see from the picture, the entire 
unit is rack mountable. But 
what you may not have 
noticed is that the RT -707, 
unlike any other tape deck, 
is stackable. It's made to fit 
right in with the rest of your 
components. 

AUTO -REVERSE 
AND OTHER EXTRAS. 

While many tape decks 
have auto -reverse, chances 
are you won't find it on other 
comparably priced 7- inch tape 
decks. You also won't find 
a repeat button that lets you 
listen to your tapes endlessly, 
or circuitry that allows you to hook 
the RT -707 up to a timer, so you can make 
recordings even when you can't be there to 
supervise them. 

Obviously, these are only a few of the 
virtues of our new RT -707. But there are 
also things like a highly accessible tape 
head alignment that lets you adjust and 
clean the tape heads without removing the 
cover. Solenoid push-button controls that 
give you direct function switching, so you 
can go from one mode to another without 
damaging the tape. And a floating guide 
roller that helps decrease intermodulation. 

The point is, you'll see a lot of things 
on the RT -707, that you won't see 
on any other 7- inch tape deck. 

But all this revolutionary thinking 
wouldn't mean much if the RT -707 werei 
built to fit comfortably into your budget. Its: 

is. In fact, its price is comparable to any 
"good" tape deck. 

See your Pioneer dealer and get ae.,... 

closer look at the most extraordinary 7 -inch 
tape deck ever hjilt. 

We think you'll find the only thilgs that 
the RT -707 has h common with other 7 - 
inch tape decks is the size of the reels. And 
the size of the Fiip,h F idellty Corp-nents 

f3IOÑEER 
WE BRING IT BACK AL[VE. 

price. 
c 1977 L1 .S Pioneer He r 85 U,Wrd Dnce, Moona.hre 07074 

'REOUENCY lO,PONSE: @7S ips 2028.J00Hz 
130.24,000 Hze 7 dBl. 

NOW AND FLU-FER: @7S ips 0.0511R74S 
SIGri1L- TO-NJ1SE RATIO: More than 58 i& 
HARMONIC i3,TORT1ON: No more then .Cì. 

SPUDS. 7,t ips (19 cmisec.l 3i* ips /9.. ern isec I - 0.05%. 

MOTORS: FC AC Servo direct hive roco: l lcapsran drive*. 6- ,ole 
inner -rotor speciali ,ducco, ocor r 2 (reel drive 

REFERENCE TAPE: Scorch #205. 
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THE RT -707 
UNLIKE OTHER 7 -INCH TAPE D 

THIS ONE ISN'T FILLED WITH 15 YEAR 
Now there's one 7- inch open reel tape 

deck with the kind of technology and 
features found in some of today's most 
sophisticated 10- inch tape decks. Pioneer's 
new RT -707. 

In fact, the 707, when compared to 
other 7- inch tape decks, makes them look 
and sound 15 years old. 

THE MOST ACCURATE 
DRIVE SYSTEM: 
DIRECT -DRIVE. 

The average 7- inch 
tape deck is equipped 
with an old fashioned, 
high speed drive system 
that works on belts or pulleys. 
A system that generates excessive heat, 
wow and flutter and comes with its own 
nifty little "noisemaker": a fan. Not the 
RT -707. It's driven by a far more accurate 
and efficient AC Servo direct -drive motor. A 
motor that generates its own frequency to 
monitor and help correct variations in tape 
speed. Which results in incredibly little wow 
and flutter -0.05% (WRMS). In addition, the 
drive system of the RT -707 is unaffected by 
fluctuations in line voltage and won't 
deteriorate with age like belt -drive. And 
because it doesn't generate heat it doesn't 
need a fan. So what you'll hear is music with 
a clarity and crispness not possible on any 7 - 
inch, or many 10 -inch tape decks. 

A FIRST FOR 7 -INCH TAPE DECKS: 
PITCH CONTROL. 

Thanks to this extraordinary direct -drive 
system, it's also made pitch control possible 
for the first time on any 7 -inch tape deck. 
Which means that you can regulate the 
speed of the tape, so your recordings will 

The extraordinary direct -drive system. 

or rack -mounted. 

reels on the "dinosaurs" of the past, you'll 
find nothing but wasted space. On the 
RT -707, however, you'll find this space 
occupied by a series of highly sensitive 

have perfect pitch even if they weren't 
originally recorded that way. 

BEYOND THE RANGE 
OF MOST 7 -INCH TAPE DECKS. 

In the past, the most you'd expect 
from any 7 inch tape deck in terms of 
frequency response was respectability 

But Pioneer's 
engineers have gone 
far beyond that. Our 
super -sensitive tape 
heads, for instance, 
will pick up and 
deliver frequencies 
from 20 to 28,000 

Hertz. The preamplifier, 
which is built around Pioneer designed 
integrated circuits, will handle up to 30 
decibels more input than any other 7- inch 
tape deck without distorting. So you can 
capture all the depth and presence of each 
and every instrument without losing any 
part of the music. 

AWHOLE NEW WAY 
OF LOOKING 

AT TAPE DECKS. 

Where most 
7- inch tape decks are 
big and clumsy, new 
technology has helped 
us make the RT -707 
smaller and more 
compact. 

For example, 
Unlike others, the RT -707 can be stacred 

between the take-up 



THE ONLY THING IT HAS. 
IN COMMON WITH 

OTHER 7 -INCH 
TAPE DECKS IS THE 
SIZE OF ITS REELS. 
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L.Ohkh, 
MOVING COILS 
Suddenly you can hea 

"MC" cartridge systems are 
inherently linear, inherently 
musical, inherently Denon. 

1035-Modified elliptical 
reference for two and four 
channel material. Suddenly you 
can hear. 

103D-The newest, most perfect 
Denon cartridge. Special canti- 
lever and elliptical stylus plus 
lower mass allow the 103D to 
reproduce music otherwise 
heard only at recording sessions. 

103T-A combination offer of 
matched Denon transformer and 
the famous 103C cartridge. The 
most economical way to hear 
with moving coils. 

If you would like to hear more, 
go to your franchised American 
Audioport dealer. Listening is 

convinci ng. 

American 
Audioport, Inc. 
1407 N. Providence Rd. 
Columbia, MO 65201 
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at last! 
a real 
internationa 
agreement! 
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We knew we had something special in Pick- 
ering's XSV/3000. All of our technical tests and 
subjective listening studies gave strong indica- 
tion of its excellence ... but we were simply 
amazed at the unanimous praise heaped on 
this new product by the critics and reviewers 
world-wide. 

We have never seen such an accolade for a 
new product and we attribute it to the engineer- 
ing innovations that made this cartridge what 
it is. 

So, we put together a booklet which gathers 
all eight reviews from all over the world. 

Go to your nearest store or ask us to send 
you one. Read the reviews for information .. 
then listen to Pickering's XSV/3000 and be 
convinced. 

For your copy, write to Pickering & Co., Inc., 
101 Sunnyside Blvd., Plainview, N.Y. 11803. 
Dept. A 

© Pickering & Co., Inc. 1918 

PICKERING 
"for those who can ,'hear) the difference" 
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Model AT155an úuai Magnet 
Stereo Cartridge pre -mounted u= 

Universal tone arm head shell 

4'itI ii+ae MedF!a !/y aMNe 

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. 
INNOVATION PRECISION o INTEGRITY 

AUDIO-TECHNICA U.S., INC. 
Dept. gag, 33 Shiawassee Avenue, Fairlawn, Ohio 44313 

In Canada: Superior Electronics, Inc. 

Enter No. 55 on Reader Service Card 

Editor 
Eugene Pitts Ill 

Associate Editors: 
Edward Tatnall Canby, Bert Whyte 

Assistant Editor 
Eugene J. Garvin Jr. 

Marketing Director 
Sanford L. Cahn 

Design 
Frank Moore 

Design Assistant 
Debbie DePietro 

Circulation Manager 
Jean Davis 

Advertising Production 
Si Editorial Assistant 

Gloria Klaiman 

Senior Editors: 
Richard C. Heyser, B. V. Pisha 

Contributing Editors: 
Tom Bingham, Herman Burstein, 
Geoffrey T. Cook, John Diliberto, 

Leonard Feldman, Joseph Giovanelli, 
Bascom H. King, 

C.G. McProud, Dan Morgenstern, 
George Pontis, Howard A. Roberson, 

Jon Sank, Donald M. Spoto, 
Michael Tearson, George W. Tillett, 

Jon Tiven. 

Publisher 
lay L. Butler 

AUDIO (title registered U.S. Pat. Off.) is published 
monthly by North American Publishing Co., Irvin J. 

Borowsky, President; Frank Nemeyer and lay L. Butler, 
Vice Presidents; Harry Feld, Treasurer; Joseph Floren- 
tine, Chief Financial Officer; Mary Claffey, Vice Presi- 
dent/Circulation; R. Kenneth Baxter, Vice Presi- 

dent/Manufacturing; Sandford L. Cahn, Marketing 
Director; Mary Anderson, Secretary/Production Direc- 
tor; John Nolan, Corporate Art Director; Vic Brody, 
Promotion Director; S.U. (Shap) Shapiro, Circulation 
Consultant. 

Subscription Rates: United States only, 1 year for 
$9.00; 2 years for 516.00; 3 years for 822.00; outside 
the U.S., 1 year for $11.00; 2 years for 820.00; 3 years 
for $28.00. Printed in U.S.A. at Concord, New Hamp- 
shire. All rights reserved. Entire contents copyrighted 
1978 by North American Publishing Co. second class 
postage paid at Philadelphia, PA and additional mail- 
ing office. Back issues, 82.00 each. 
World Library Congress Number: ISSN 0004-752X 

Microfilm Copies: University Microfilms Interna- 
tional, 300 North Zeeb Rd., Ann Arbor, MI 48106. 
Dewey Decimel Number: 621.381 or 778.5 
National Sales Office: Jay L. Butler, Publisher, 
545 Madison Ave., New York, NY 10022. Telephone 
(212)371-4100. 
West Coast Sales Office: lay Martin, 17000 Ventura 
Blvd., Encino, CA 91316. Telephone (213) 788-9900. 
Continental European Representative: V. B. Sanders, 
International Publishers Advertising Service, 
Raadhuisstraat 24, P.O Box 25, Graft -De Ryp, 
Holland: Telephone, 02997-1303; telegrams, Eurad- 
team-Amsterdam. 

England: The Paul Singer -Lawrence Media Group, 54 

Burton Court, London SW3, SY4, England Phone, 
01-730 3592 

EDITORIAL CONTRIBUTIONS are welcomed but 
should be accompanied by return postage. Submis- 
sions will be handled with reasonable care, but the 
publisher assumes no responsibility for return or 
safety of manuscripts, photographs, or artwork. 

AUDIO Publishing, Editorial, Subscription and Adver- 
tising Production offices, North American Building, 
401 No. Broad St., Philadelphia, PA 19108. Telephone: 
(215) 574-9600. Postmaster, Send Form 3579 to above 
address. 

Amt4,t 

\s 
c 

Leader in editorial excellence 



e 

e444mn Pri u 
The new high-performance "State -of -the -Art 
Equalizers that set un -equalled Industry Standards! 

SOUNDCRAF-SMEN FIRSTS: 

ST to invert low -noise r'orr-e equalizers 
to invent the 10 -octave pre-arnp/equalizer 
to invent the C_ASS H amplifier 
to invent trie high performance 114 dB S/N. 

44 dB rarge, home equalizer 

THE EQUALIZER 100 BUY IN 1978 
SHOULD HA`IE T .4Ei E FEATURES . 

res that are 
o mist to make EQUAJ ING easy as well as an 
amazingly reartrdirg new experience . _ . An 
ENV1RONMENTX DO-TT YOURSEL TEST RECORD 
edited and air ounted by Soundcraftsmen espe- 
cially to use with the S2undcraft3men equalizer .. 
COMPUIONE CHAR'3ter making a reccrd ct, and 
resetting in s>eeonds airy desired EQ aim... o 
Full -Channel FREQUENCY SPECTRUM LEVEL CONTROL 
or each channel for ;ns-ant "nc ckstortton" in/out 
bcicnclig ... LIGH1iil TT'NG-DIODES for precise 
visual signal IEvei takacing ... A GP,ADHIC DISPLAY 
of each EQ curie , . . 

eqtactlizers 

pre-cnplrfie^s 
ampLfia's 

1i4TTT4i r Ttlifi.i®tiÌ 
, n 

RP2204-8323.50 

h;ludes TEST REPORTS, comp e e 
epecilcatois, Clos "H' empitier 
ERGI «ERlNG REP:RT, EQ COM- 
PARISON CHAR', o -d the "WHYS 
& HCW'S' d egjci nation-an 
ecsylo-understont explanation of 
me re!atiorehip of c :oustics to 
your anvlrnrment A so contains 
marly unlqu310EM on How tre 
Scurdcraisnen Ecuaiizer can 
meosurably entrar ce your listeniig 
pleasires ' How t`icol room 
prDbibms cce ba E I ninated by 
Eau() izati xr. ar d t 10 -POINT 
' CO- 7-YCUesE_F- Et)evaluatlor 
O c :list so you can FIND OUT :OR 
YOURSELF WHAT Eù CAN DO 
FCR 'OU! 

f7 

GUARANTEED TO IMPROVE YOUR SYSTEM 
MORE THAN ANY OTHER ADD-ON COMPONENT 

ARMO 
M DISTOR Ofthan'. e i 

SIGNAL-TO-NOISE: a.114 dB art 10 
b. 100 dB 012 

INDIVIDUAL OCTAVE CONTROLS: (44 d: total adjustment 
a. i 22 dB-each octave (all other octaves set at max) 
b.:15 dB-each octave (all other octaves set at zero) 

EQUALIZER GAIN/CUT CAPABILITY: + 32 dB - 38 dB (all controls max.) 
"FREQUENCY SPECTRUM LEVEL" zero -gain controls for each channel. 
FILTER TYPE: Precision -tuned passive wire -wound Inductors 
PRICE: $370.00 (including cabinet) 

RP2201-R SPECIFICATIONS 
SIGNAL-TO-NOISE:105 dB below'ult output 
INDIVIDUAL OCTAVE CONTROLS: (32 dB total adjustment range) 

a. ±16 dB-each octave (all other octaves set at max.) 
b. ±12 dB-each octave (all other octaves set at zero) 

EQUALIZER GAIN/CUT CAPABILITY: + 22 dB - 28 dB (all controls max.) 
FILTER TYPE: Op -Amp -Synthesized inductors 
PRICE: $299.00 (Including cabinet). 

other Soundcrattsrnen Nigh -Performance Products 

RP2212-5369.50 

f4tf1 
... _ -.,.. 

ek. kgemeee 

PE22117-3529.50 PE2217-R-$549.00 MA5002-S69'9.00 
Manufactured in Ca 'Forma, U S.A. by Sourdc-aftwnen, 1721 Newport Circle, Santa Ana, CA 92705... For name of yoter Merest dealer, phone oW (714) 556.6291 

Enter No.Con Reader Service Card 



BQCQLISQ 
music is 
mostly 

traflsiQflts. 

$90.00 
suggested list 

Our 282-e cartridge. 
From the attack of an organ 

note to the bite of a plucked string, 
music is mostly transients: sudden 
bursts of sound at all frequencies. 
On a stereo record, transient signals 
define the characteristic attack and 
decay of musical sounds, differenti- 
ating one instrument from another. 

Until Micro -Acoustics' direct - 
coupled design (U.S. Pat. No. 
3952171), all high-fidelitycartridges 
concentrated on tracking ability: 
maintaining contact between stylus 
and groove at low forces, for min- 
imum record/stylus wear. This re- 
duces transient ability, because un- 
der -damped moving assemblies 
tend to remain in motion, impairing 
clarity and definition. On the other 
hand, earlier cartridges with stiffer 
stylus assemblies had better tran- 
sient ability, but greater wear. 

Unlike these single -pivot car- 
tridges, which maximize one ability, 
Micro -Acoustics' 282-e has twin 
pivots optimized for both abilities. 
Resulting in superior transient and 
tracking performance from one 
cartridge on all records, including 
warped discs. Performance totally 
independent of tonearm cable ca- 
pacity or preamp input impedance. 

Visit your MA dealer and let 
your ears convince you. Or use our 
unique test record for evaluating 
and comparing cartridge tracking 
and transient ability.Just send $5.00 
for a postpaid copy or write for free 
information. Micro -Acoustics Cor- 
poration, 8 Westchester Plaza, 
Elmsford, N.Y. 10523. In Canada, 
H. Roy. Gray Ltd., Markham, Ont. 

una 
Micro-Hcoustics 

"Because good tracking isnt enough." 
c 1977 Micro Acoustics Corporation. 

Joseph Giovanelli 

Turntable Hum 
Q. I have a direct -drive turntable 

which produces a high-pitched hum 
after I use it about 20 minutes or so, 

even though the hum is not audible 
through my speakers. What is my 
problem?-Willie Stanley, English - 
town, N.J. 

A. The hum produced by your turn- 
table may be the result of loose 
laminations in either the motor or the 
power transformer or it may also be 
defective shock mounts. Because 
some time is needed before the "hum" 
is heard, heat is probably a factor in 

producing this sound. If the sound is 

not too annoying, I doubt that it is 

significant. 

Rust Removal 
Q. I have some small electronics 

tools that have become rusted. What is 

the best way to remove this rust? 
-Robert Watson, Dover, Del. 

A. Tools with rust deposits can be 
readily cleaned by lightly spraying 
them with WD -40 and then lightly 
polishing them with very fine steel 
wool. If the rust is heavy, it will be 
necessary to reapply the WD -40 more 
than once and to use either sandpaper 
or emery cloth. For really heavy rust, 
use Naval Jelly but keep it out of any 
of the electronics. 

Squarewaves 
Q. What is the advantage or 

significance of a speaker that can 
reproduce square waves?-Eli Sam- 
mett, Flushing, N.Y. 

A. There are a number of musical 
instruments which produce sudden 
"starts" or "stops" of sound. A square 
wave is an artificial means of doing the 
same thing. If such a wave shape is 

presented to a component such as a 

speaker, amplifier, tape recorder, etc., 

it would be nice if the output of the 
device would reproduce the shape 
exactly as it appears when it enters the 
input. Depending upon the nature of 
the difference between the output and 
input waveforms, one can tell if a 

speaker is having difficulties with 
suddenn starts, sudden stops, or a 

combination of both. 
If a waveform contains many 

harmonics, then it would tend to tlave 
the appearance of a square wa e. If 
this waveform is presented to the input 
of a component and if the output 
waveform ends tend to be rounded off, 
this means that some of the higher 
frequency harmonics have been 
removed because of a frequency 
response that doesn't go high enough 
to encompass the energy contained in 
the waveform. 

Impedance Matching 
Q. Is impedance matching necessary 

only for optimizing the reproduced 
sound?-Michael D. Muller, APO, New 
York 

A. Generally speaking, when we 
drive a transducer we wish to supply a 

maximum of power. When we drive an 
electronic circuit, we want to transfer 
a maximum of voltage. For example, 
the impedance of a power amplifier is 

generally much higher than the output 
impedance of the preamplifier so that 
a maximum of voltage is transferred 
between the two devices. However, if 
we are concerned with a maximum 
transfer of power between these, or 
any two circuits, we would match 
impedances and it is only by doing so 

that a maximum of power is trans- 
ferred from one componenet to 
another. 

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

AUDIO April 1978 



THE MOST IMPORTANT FEATURE 
IN THESE DECKS 

IS BASED ON A TIMELESS IDEA. 

The features and speci- 
fications of TEAC decks 
have changed, but the 
timeless constant has 
been TEAC reliability. 
Every improvement 
we've made has added 
to this reliability. It's 
our most important 
feature. 
Every TEAC cassette 
deck from the least 
expensive lo the most 
expensive is built to 
last a long, long time. 
That's been true since 
the first TEAC was 
built more -han 25 
years ago. 

A-103 Specifications: 
Wow & Flutter: 

0.10% (NAB weighted) 
Signal-to-noise ratio: 

50dB (without Dolby) 
55áB (with Dolby at IkHz) 
60dB (with Dolby over 5kHz) 

Frequency Response: 
30-14, 000Hz (Cr02/FeCr) 
30-11, 000Hz (Normal) 

Take the new A-103, 
one of the least expen- 
siveTEAC's you can buy. 
Despite its low price, 
the A-103 is manufac- 
tured to the same toler- 
ances as decks costing 
three times as much. 
And, where most decks 
have a maze of hand - 
wired switches, har- 
nesses and boards 
inside, the A-103 
boasts an innovative 
design which replaces 
all that with a single 
circuit board directly 
coupled to the front 
control panel. 

A-640 Specifications: 
Wow & Flutter: 

0.06% (NAB weighted) 
Signal-to-noise ratio: 

57dB (without Dolby) 
62dB (with Dolby at IkHz) 
67dB (with Dolby over 5kHz) 

Frequency Response: 
30-16, 000Hz (Cr02) 
30-14, 000Hz (Normal) 

'Dolby is a trademark of Dolby Laborabries, Inc. 

TEAC Corporation o1 America 7733Telegnph Road; Montebello, California 90640 In Canada TEAC is distributed by White Eleci onic Development Corporation (1966) Ltd. 

TEAC's more expen- 
sive A-640 brings en- 
gineering sophistica- 
tion to a new high with 
plug-in circuit boards, 
two motors and elec- 
tronically operated 
push buttons for 
feather -touch, mainten- 
ance -free reliability. 
People who work with 
tape recorders know 

TEAC tape recorders 
work and keep on 
working That's the 
reason people whose 
living depends on 
sound judgement, 
depend Dn. TEAC. 
You can, too. 

TEAC, 
First. Beccuse they last. 



Edward Tatnall Canby 

I have been accumulating a good 
backlog of practicality in the living 
room, lately, via equipment which is 

either brand new or-just as good- 
older but directly related to the latest. 
Good features, after all, do tend to 
stay around from model to model. 
More items to mention, then, and some 
simple thoughts on living room ter- 
minology, a small but important 
aspect of the hi-fi biz. Things are very 
good in the living room right now. Take 
that from a music man who has seen 
much of what has passed for fi since 
our distant begin- 
nings. Music listen- 
ing is easy, as well as 
sonically gratifying. 
Even if the prices are 
up 3 dB again. 

We have seen 
some good changes 
in terminology, not 
the engineering sort 
but those which the 
hi-fi beginner must 
face up to. Rig and 
system rightly sug- 
gest collections of 
separate com- 
ponents that are not 
really separate, nor 
"units" either, since 
most of them com- 
bine various func- 
tions. No longer do 
we advise our Aunt 
Minnie to buy 
separate units. If she 
wants the easiest, 
she'll just get herself 
a stereo. A system is even better, and 
on up to the very best, and we won't 
argue as to which is hi fi. Gone, too, is 

that ugly word chassis, replaced by 
more gracious terminology, like 
receiver. I don't even remember what a 

hi-fi chassis was, to tell the truth, and 
what could a tyro understand by such 
a term? When I was a child, though in- 
nocent, I knew very well what that 
word meant. It was the female 
anatomy, underneath the outerwear. 
Also, illogically, the underparts of a 

motor vehicle, minus body, a much 
less interesting meaning. What was a 

chassis? Well, anyhow, it was definite- 
ly stripped down. 

A word I particularly like is deck, 

because it is (a) sensible, (b) short and 
sweet, and (c) obscure in its hi-fi origin, 
though I can make easy guesses. In 

Europe last year I ran into wider uses 
of deck, including the phono or record 
deck. Why not? If you have a tape 
deck, then a phono deck is logical, a 

parallel source of signal; from there 
you can go to a radiodeck, or, if you 
will, an FM deck, or AM/FM- 
cassette. 

The idea behind a deck presumably 
refers to signal level; on ship a deck is 

equivalent to a story or floor on land, 

one level among many. In rack - 
mounted home equipment, a series of 
"decks" may be mounted one above 
another, too, for a spatial level. All 
very harmonious, and we should ex- 
pand our present usage to any compo- 
nent that is a source of line -level signal 
from one or another of the basic signal 
sources, minus "body", i.e. power 
amplifiers and speakers. An FM deck, I 

suggest, is more logical than an FM 
tuner, since receivers are also tuners. 
And a phono deck (disc deck, record 
deck) bypasses "table," not a very 
good word for a turning platter. We 
have too many tables around as it is, 

from coffee tables to log, tide, IRS, 

and ours is the only one that spins. 

Turntable Turnaround 
Add one to the phono decks I men- 

tioned last month. The new manual - 
play AR 77X6 has come in to replace 
my ancient one, and yes, it is the same 
old reliable, with minor but good 
refinements and an enhanced price, 
still rating as a "good buy what with in- 
flation" and all that. Newly svelte and 
compact, newly styled, and it is 

definitely not bothered by my loose 
floorboard. Of course, suddenly I miss 
the auto shut off of the interim 
replacement; I am recently spoiled. 

But in a few days I 

will forget that 
easily. I like the 
slow -damped lift/de- 
scend lever, so you 
do not need to touch 
the cartridge (though 
if you don't pull the 
lever all the way for- 
ward your stylus will 
catch the table 
edge). In this deck 
the arm and turn- 
table are a single 
unit, isolated on 
floppy springs from 
the base itself, and 
locked together so 
that the combined 
unit can move to 
avoid all kinds of 
heavy rumble and 
shock without the 
stylus jumping free. 
Clever idea and it 
still works. But one 
operational clum- 

siness must be noted, inherent in this 
design. You will find that it is 

sometimes difficult to remove records 
from the spindle. The close -fitting 
center holes stick to 
the shaft and, as you try, the whole 
arm/chassis unit wobbles around and 
the record just won't let go. If you 
heave too hard, the arm flies up in the 
air. Careful warping and wedging does 
the job if you have a bit of patience, 
and I find this not too high a price to 
pay in convenience. As for the speed 
changing, involving taking off the 
outer half of the table and moving the 
drive belt from pulley to pulley, it isn't 
a problem unless you play alternate 33 

and 45 recordings. All in all, this phono 
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YOU'LL PROBABLY ENJOY DOUR HIGH FIDELITY 
SYSTEM WITHOUT THE PHASE LINEAR 6000. 

THE QUESTION IS, HOW WELL? 

11 

Every istening environ- 
ment has its own unique 
acoustical signature" 

resulting from a combination 
of physical characteristics 
and factors. The size and 
shape of the area, materials 
used it construction, the 
"bafflirg effect" of objects 
within -he area, and even the 
sound absorbing qualities of -he 
audience, help provide the 
spatial and sonic experience of a 
live pe-formance, whethe- that 
performance is in the spacioLsness 
of Madison Square Garden of the 
intimacy of a piano bar. 

Have you ever brought home the 
record ng of a performance you 
particularly enjoyed, only to feel o 
playback, that it just was not the sane 
as it was in the flesh? You didn't feel as. ' in,olved" 
as you did when you were there? 

You were right. It's not the same. 

In fact, much of the sonic ano spat al ' expe-ience" 
that made you a part of that It performance 
was lost in the recording process. 

So where does this leave yoL? 

Would yoL ike to regain that 
"in olvemert,' and in the 

process, experience La Scala, 
the Sycrey Opera House, 

Carregie Hall, the Los 
Angeles Col ceum or just your 

favorite disco? 
The Phase Linear 6000 Analogue 

Delay can program your stereo 
- sys-em so your I ving room thinks 

- it's the Met,or your den Minks it's the 
Astrodome. Ycu cEn enjoy Handel's 

Messiah ' as Handel originally 
intended, and nct be limited by the 

parameters of the recording process. 
We its innovative circuitry, the 

Phase Linear 6000 recreates the 
information ne escary to reproduce 

various acoust cal environments. 
Experience in your owr home this 

acr d of depth and spacio asness teat was once 
unique only to an actual live performance. 

In a single page, we cannot begi'i to describe the 
Phase Linear 6000 Audio Delay and the 

te+tl rology behind ii. For deta led explanation of 
d . operation plus a 20 -page Owne-'s Manual, 

please send $2.00 to DHASE LINEAR, 
Deo-. (A-6), 20,121 - Eth Ave. W. 

Lynnwooc, WA 98036, USA. 

o 
TFE POWER=UL DIFFERENCE 

DISTRIBUTED IN CANADA BY Fi. ROY GRA41E AND IN AJèTRALIA BY ME34SOUNC PTY LTD. 



deck can hold its place as the ultimate 
in top performance with starkly basic 
simplicity, which is a thing many of us 
still can use. But I did enjoy the good 
automatic shut off of that temporary 
unit, a Technics SL -1350. 

Cassette Componentry 
I mentioned a useful recent type of 

cassette deck in connection with my 
work on binaural directionality; it has 

since proved even more useful to me in 
many ways and I recommend the type, 
which now appears-at last-in a 

number of lines: The battery/a.c. two - 
channel portable cassette deck. Mine, 
again, was the JVC KD -2, one of 

several in that company's roster of 
models, and if it is typical of others, 
then we have an important new opera- 
tional area here, extending the hi-fi 
"system" into new uses, joining the 
basic indoor home facilities to a wide 
range of peripatetic ("walking 
around") activities away from the 
power line. 

These decks are generally smaller 
and lighter than the indoor a.c. 
cassette decks-which seem to get 
grossly bigger and bigger every year- 
and they are set up a bit like a flounder 
or flat fish, with controls arranged so 

the unit can be carried on the hip with 
meters visible, and alternatively set 

"The most musical 
loudspeaker in 
my experience 
"Exciting to hear... 
outperformed its 
specifications ...not a hint 
of shudder or overload 

1 2 ...the most musical 
loudspeaker in my 
experience. I have no 
higher praise for 
any speaker than that. 
It out -performs anything 
of its size at any 
price in my experience " 

PULSE England 

"Precise" 
"Martin engineers have 
made a success of 
an attractive, brilliant and 
precise loudspeaker, 
without any fatiguing, 
colorations or distortions." 

H i F i France 

Superb speakers 
from $80 to $600 

Gamma 310 

Märtì 
The sound of perfection 

down flat or at an angle. Mine has a 

shoulder belt built in, and all basic 
controls are immediately accessible to 
either hand in the carrying, which is 

remarkably easy for such a complete 
unit. Mikes and/or phones plug into the 
forward side as needed and an instant 
battery check on one meter keeps 
things safely under control in the field. 
Even with two channels and a larger 
than hand-held size, the unit will run 
plenty long thanks to the minimal 
drain on the batteries required to keep 
the cassettes turning and the juice 
flowing. 

I should add that, unlike many 
smaller single -channel portable cas- 
sette decks, this type is fully "stereo" 
in all respects and compatible with any 
indoor equipment in your system. The 
"ins and outs" are 100 per cent stan- 
dard, the two meters are VU, and the 
levels come out right. Thus, a deck of 
this portable sort serves very well, too, 
as an indoor unit, via a.c.- or battery 
if you are too lazy to hook up the 
cord-and I have been using mine in 

that fashion, to take down radio pro- 
grams, copy off tapes as well as discs, 
even as an intermediate stage in 
transferring material from, say, a 15 ips 
reel-to-reel tape to 71/2 ips on the same 
machine. Quality stands up well in 
these transfers, all things considered 
including Dolby/ANRS. You will also 
find in these decks the same variety of 
equalization and bias positions that 
occur on the indoor type of deck, as 

well as all the usual controls, including 
a master volume and separate volume 
controls for each input. There is even a 

level control for the stereo phone out- 
put, to cope with widely different 
phone characteristics as well as dif- 
ferent ears. 

Battery Backup 
I think what I like best in my 

cassette portable is a feature now 
taken for granted in all battery equip- 
ment but still new and intriguing to 
me. Pull out the a.c. cord and the 
machine just goes right on through use 
of an automatic battery connection. 
And the same the other way ... if by 
chance the power fails when you are 
recording via a.c., you're safe. 

Yes (you boat and car people), there 
is even a low -voltage d.c. power input 
socket, if you want to save your inter- 
nal batteries while on board. In my par- 
ticular deck, though, it is six volt, not 
12, for a sensible reason. This allows 
you to operate with only four D cells, 
saving both weight and space. I expect 
that other portable decks, a bit larger 
and heavier, may offer the 12 -volt op- 
tion out of eight D cells or equivalent. 
Check for yourself the model of your 
choice. 

Martin Speaker Div., Eastman Sound Mfg. Co., Inc., Mickleton, NJ 08056 609/423-0100 

Enter No. 12 on Reader Service Card 
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"I'm very impressed with the way 

Radio Shack has translated latest 

technology ink good looks and pre- 

cision record playing in the 400." 

Peter Nero 
( 

f 
Conductor/Pianht 

Realistic® Direct -Drive Automatic... 
Finest Turntable We've Ever Offered 
Features two motors, damped cue/pause, S -shape tonearm, 

speed controls, $39.95 -value Realistic/Shure cartridge 

The LAB -400 makes studio performance both affordable and convenient. 
The massive die-cast platter rests directly atop a 16 -pole brushless DC 

servomotor. Platter and motor rotate at the same speed, either 331/2 or 45 
RPM. No idler wheels, reduction gears or belts to alter the music that's stored 

in your record's grooves. The result: wow and flutter is less than 0.03% 
WRMS and rumble is better than -63 dB (DIN B). The fully automatic 

tonearm has an effective length of 8"/16" for flawless tracking down to Y2 

gram. Handsome walnut veneer base with ultra -modern, slim design. 
Elliptical -stylus magnetic cartridge and detachable steel -hinged dust cover- 

significant "extras" that aren't extra. All for $199.95.* 

These two c+edit cards 
honored at most Radio Shack stores. 

*Price may vary at individual 
stores and dealers. 

Fully Automatic 
Tonearm Operation 

You need never touch the 
tonearm-just select record 
size and push start switch. 
An independent motor does 
the rest, cueing the arm, 
gently lowering it onto the 
record, and removing it at 
disc's end. With repeat 
mode, cue/pause, anti -skate 
and tracking force controls. 

Two speeds with 
controls for ±4% 
pitch adjustment. 

Neon light with 
strobe disc for 
checking speed. 

Low -profile styling with precision shock - 
mounts to stop acoustic feedback. 

SOLD ONLY WHERE YOU SEE THIS SIGN: 

ftadio IhaeK 
A DIVISION OF TANDY CORPORATION FORT WORTH, TX 76102 

OVER 6000 LOCATIONS IN NINE COUNTRIES 

J 
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FOR 
EVERY 

SYSTEM 
WORTH 

MORE THAN 
$500 

If you've invested $500 or even $5000 in 

your hi 2h 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 

Tape 
Herman Burstein ide 

Optimizing Response 
Q. What are your recommendations 

for optimizing a Tandberg tape deck 
for use with Scotch tape at 33/4 ips?- 
Russ Curtiss, E. Hartford, Conn. 

A. In the case of any tape deck, I 

would be inclined to do nothing about 
a change in bias if the frequency 
response at 33/4 ips checks out flat 
within a 2 dB range up to about 13 or 
14 kHz. If the treble response does 
deviate more than this, either upward 
or downward, adjust the bias until you 
get a reasonably flat response in 
record and playback. 

Cassette Deck Adaption 
Q. I would like to replace the record 

changer of an old stereo console with a 

cassette deck even though it doesn't 
have an auxiliary input for a tape 
recorder. Could a deck output be adap- 
ted to make it suitable for the phono in- 
put? -A. Mello, Rutherford, N.J. 

A. Chances are that no modification 
of any kind is necessary as most 
moderate priced stereo consoles 
employ a piezoelectric (crystal or 
ceramic) cartridge and therefore the 
phono inputs of such units are intend- 
ed for pickup producing a signal of 
relatively high voltage and constant 
amplitude ... the same kind of signal 
available at the output of a cassette 
machine. 

If, by any chance, the console has a 

phono input intended for a magnetic 
cartridge, then you have to connect 
the output of the cassette to a point 
past the stage of preamplification and 
equalization intended for a magnetic 
pickup. The appropriate point would 
likely be at the switch used to select 
radio, phono, etc. 

Erratic Response 
Q. I have a KLH Model 41 open -reel, 

stereo tape deck with a strange prob- 
lem, in playback the high frequency 

response is rather erratic. This problem 
is not as severe on my own tapes as on 
prerecorded ones. Some tapes are af- 
fected primarily on the right channel, 
others on the left. When the high fre- 
quencies drop out, they can usually be 
restored for a few seconds by increas- 
ing the tension on the pressure pad. 
Strangely enough, prerecorded tapes 
sound fine on their first playing. I have 
tried cleaning and demagnetizing the 
heads, guides, pressure roller, and 
capstan. I have replaced the pressure 
pads, replaced and aligned the 
playback head, made sure the pressure 
pads are contacting the heads fully, 
and checked for tape guide 
wear. -Edgar F. Scales, Pratt, W. Va. 

A. There is a small chance that the 
span or positioning of you: tape guides 
permits the tape to skew a bit so that 
the azimuth changes and causes treble 
loss. Possibly the tape picks up dust 
and dirt so that it fails to make good 
contact with the playback head, while 
a new tape would be clean and make 
good contact. Also, there might be 
some metal part in the tape path which 
you have failed to demagnetize or 
clean properly. 

Tape Storage 
Q. How far can I safely store my 

prerecorded tapes from my tape deck 
and loudspeakers?-D. Pearson, Salt 
Lake City, Ut. 

A. Ordinarily a distance of as little 
as three inches will safeguard your 
tapes from fairly powerful magnetic 
fields. A separation of six inches or 
more should give an adequate margin 
of safety. 

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. 

High Definition Phono Cartridges 
Enter No. 40 on Reader Service Card 
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ARE YOU BLAMING YOUR 
TAPE RECORDER 

FOR PROBLEMS CAUSED 
BY YOUR TAPES? 

Every day people 
all over the country go 
into hi fi dealers with 
complaints about their 
tape recorders. 

When in reality what 
they should be com- 
plaining about is their 
tapes. 

Because the fact is, a 
lot of the problems that 
plague tape recorders 
can be attributed to bad 
tape. 

HEAD WEAR IS CAUSED BY YOUR 
RECORDER. OR IS IT? 

If you have to clean 
your tape heads more 
than usual, for example, 
it could be your tape 
doesn't have a special 
nonabrasive head 
cleaner. 

Maxell has one. 
If your recorder jams, 

it can be any number of 
things. Maxell does 
something to prevent all 
of them. 

We make our 
cassette shells of high 
impact polystyrene. And 
then so they won't crack 

JAMMING IS CAUSED BY YOUR 
RECORDER. OR IS IT? 

even after years of use, 
we finish them to toler- 
ances as much as 60% 
higher than industry 
standards. 

Inside, we use free 
rolling Delrin rollers so 
the tape doesn't stick. 

And finally, we 
screw instead of weld 
everything together 
because screws make 

for stronger cassettes. 
If your recorder fre- 

quently suffers lapses in 
sound, it could be the 
tape is of inferior quality. 
And nobody's bothered 
testing the tape for 
dropouts before it leaves 
the factory. 

DROPOUTS ARE CAUSED BY YOUR 
RECORDER. OR ARE THEY? 

Maxell tape is made 
of only the finest poly- 
esters. And then every 

POOR TRACKING IS CAUSED BY 
YOUR RECORDER. OR IS IT? 

step of the way it's 
checked for even the 
slightest inconsistencies. 

So if you re having 
problems with your 
recorder, t -y a Maxell 
cassette, 8 -track or reel- 
to-reel tape. 

You might find there's 
really nothing wrong 
with your tape recorder, 
just with your tape. 

Sound RecondìngTape 

Hi-Qutput/Extetxle9 Range 
.FbNe.w.Note11 xn 

1 maxellwie8T 90 
8 Track CartridgeTape 

{1ul[utAExterKlBdRange 

H. F. 9aeo & Chai *mange 
er=. -... 

pliPiP111IIIPIIll1111111113 

maxeIl w .C90 

' I Ill II 11111111111111111 
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Maxell Corporation of Arrreica. 13n ,V -st Ave iMoonacnie. Vew Jrsey 07074 
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Bert Whyte theehscénes 
During the 1977 Winter Consumer 

Electronics Show in Chicago, on one 
balmy evening when the wind chill fac- 
tor was a mere 80 degrees below zero, 
thousands of benumbed, blue -faced 
conventioneers fervently swore ... 
"never again!" Thus was born the no- 

ble experiment of relocating the 1978 
Winter Consumer Electronics Show 
(hereinafter known as the WCES) from 
the arctic wastes of Chicago to the 
more salubrious climes of Las 

Vegas.... 
There were many people opposed to 

such a move, feeling that the tinsel and 
glitter, the flesh pots, and gambling 
hells of Las Vegas would subvert the 
conventioneers, appealing to their 
baser instincts, and there would be 

more dollars for dollies than dollars 
for decibels! Well, the 1978 WCES has 

come and gone, änd from all reports it 
16 was a highly successful show, with the 

attendees surviving Las Vegas with a 

minimum of financial trauma. Oh, 
there doubtless are some high rollers 

within the industry who tried to "beat 
the house," and they will be eating 
beans the rest of the year. The 42,676 
people who attended the show repre- 
sent a new record for this event, and 
the most general comment was that 
this was an "order -writing" show, a 

very nice state of affairs, even if the 
orders were basically generated by the 
decline of the dollar abroad. I was laid 
low by the flu and could not attend the 
WCES personally, so this report on 
audio developments at the WCES is 

through the courtesy of surrogate eyes 

and ears of friends who were there, 
and whose observations and com- 
ments are completely reliable. 

If the last several shows seemed to 
indicate increased emphasis on sepa- 
rates ... preamps and amplifiers ... 
then at this WCES the pendulum has 

started to swing back to receivers. 
There were new models galore, and the 
horsepower race continued. Pioneer 
became the new wattage champion for 
the moment with their 270 -watt -per - 

Audiophile Group Formed 

With the move to Vegas from 
Chicago, we wondered how many of 
the little companies that had pre- 
viously taken rooms in the Bismark 
would make the trek west. Well, we 
found them, finally, on the afternoon 
of the next to the last day of the show 
in the Westward Ho Motel. And, in- 

terestingly, they are in the process of 
organizing themselves, but let Bert 
Cohen of Great White Whale tell their 
objectives: 

"The Audiophile Group was formed 
to present a convenient means for 
high -end audio dealers and the in- 

terested public to see and hear the less 

well publicized and advertised pro- 
ducts that our companies represent." 

The coordinators of this enterprise 
are Bert Cohen, Great White Whale, 
348 E. 84th St., New York City 10028, 

212/628-1470; Bob Waterstripe, DCM 
Corp., 2275 So. State Rd., Ann Arbor, 
Mich. 48104, 313/994-8481, and Bob 

Coyle, Hervic Electronics, 14225 Ven- 

tura Blvd., Sherman Oaks, Calif. 91423, 
213/990-2777. Discussions with Cohen 
and Coyle indicate that these firms do 
not have the financial wherewithal or 
personnel to attend and staff booths or 
rooms at very many consumer or trade 
shows. By banding together, they hope 
to get past some of these hurdles. 
While there are still firms joining the 
group, the following had shown their 
interest by press time: 

American Audioport, Anglo-Ameri- 
can Audio, Audio Analyst, Audio Gen- 
eral, Audire, Burhoe, Cizek, Cross - 
point, DB Systems, Delphi, Electro - 
Research, Fidelity Research, Fulton, 
Great American Sound, Harold Beve- 
ridge, H&H, Innotech, Janis, Mag- 
nepan, Mobile Fidelity Sound, Oasis, 
Petroff Labs, Polk, Professional 
Systems Eng., PS Audio, Qysonic, Ram 
Audio, Rappaport, RH Labs, Sindell, 
Snell, Sumiko, Threshold, Van Alstine, 
Verion, and Win Labs. - E.P. 

channel SX-1980 receiver supplanting 
the 250 -watt -per -channel Marantz 
2500. Pioneer introduced a total of 
four new receivers and make much of 
the fact that all of them have direct - 
coupled amplifiers with low values of 
TIM. Needless to say, the "brute force" 
SX-1980 is replete with all manner of 
"whistle and bell" features in its FM 
and phono preamp sections, and we 
will survey them in due time in an 
Audio profile. The Marantz 2500 con- 
tinues as top dog in that firm's line, 
which now includes several new lower 
powered units. Sansui has entered the 
lists with a 220 -watt -per -channel re- 

ceiver, the G22,000 which has a clever 
and unique feature in that the ampli- 
fier section is a separate module which 
can be physically removed from the 
main chassis. Aside from offering flex- 
ibility in installation, it is easy to envi- 
sion Sansui making higher -powered 
modules available for the customer 
who wants to upgrade his unit. The 
Nikko people introduced a 175 -watt - 
per -channel receiver, while Kenwood 
eschewed the power race and concen- 
trated on refinements in several new 
receivers. Hitachi introduced a $400.00 
Class -G receiver, the SR -804, a 50 -watt - 
per -channel unit, which brings the 
firm's line-up of receivers in this class 
to three. Most of the other receiver 
manufacturers introduced units at var- 
ious fairly hefty power ratings. One is 

bound to say that with the current pro- 
fusion of high wattage receivers their 
prospective owners had better be care- 
ful in choosing the power -handling 
capacity of their speaker systems and 
pay strict attention to the fuse protec- 
tion available for their speakers. It is 

odd too that higher and higher pow- 
ered receivers continue to proliferate 
at a time when there is a trend toward 
higher efficiency vented speaker sys- 
tems! Finally in respect to these super- 
power receivers, there is going to have 
to be a re-evaluation of their "book- 
shelf" mounting. It is a rare bookshelf 
that can handle a unit 20 inches deep 
and nearly 80 pounds in weight! 

Preamps and Amps 
Whatever the situation with 

receivers, new preamps and amplifiers 
continue to appear, and the WCES had 
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To get a superb performance, 
you need a precision machine. 

To command a great performance, a cassette shell and 
cassette tape must be engineered to the most rigorous standards. 

Which explains why we get so finicky about details. Consider: 
Precision Molded Cas- 

sette Shells-are macle by 
continuously monitored 

injection molding that 
virtually assures a 

mirror -image parallel 
match. That's insurance 

against signal overlap or 
channel loss in record or 

playback from A to B 
sides. Further insur- 

ance: high impact styrene 
that resists temperature 

extremes and sudden 
stress. 

An Ingenious Bubble 
Surface Liner Sheet- 

commands the tape to 
follow a consistent running 

angle with gentle, 
fingertip -embossed 

cushions. Costly lubricants 
forestall drag, shedding, 

friction, edgewear, and 
annoying squeal. Checks 

channel loss and dropouts. 

Tapered, Flanged 
Rollers-direct the tape 

from the hubs and program 
it against any up and down 

movement on its path to- 
wards the heads. Stainless 
steel pins minimize friction 
and avert wow and flutter, 

channel loss. 

Resilient Pressure Pad 
and Holding System- 

spring-mounted felt helps 
maintain tape contact at 
dead center on the head 

gap. Elegant interlocking 
pins moor the spring to the 

shell, and resist lateral 
slipping. 

t 

TDK Cassettes-despite all we put into them, we 
don't ask you to put out a lot for them. Visit your TDK 
dealer and discover how inexpensive it is to fight 
dropouts, level variation, channel 
loss, jamming, and other problems 
that interfere with musical enjoyment. 
Our full lifetime warranty* is your 
assurance that our machine is the 

Five -Screw Assembly- 
for practically guaranteed 
warp -free mating of the 
cassette halves. Then 
nothing-no dust or tape 
snags-can come between 
the tape and a perfect 
performance. 

Perfectly Circular Hubs 
and Double Clamp 
System-insures there is 
no deviation from circular- 
ity that could result in tape 
tension variation produc- 
ing wow and flutter and 
dropouts. The clamp weds 
the tape to the hub with a 
curvature impeccably 
matched to the hub's 
perimeter. 

Head Cleaning Leader 
'Pape-knocks off foreign 
matter that might inter- 
fere with superior tape 
performance, and prepares 
the heads for... 

Our famous SA and AD 
Tape Performance-two 
of the finest tapes money 
can procure are securely 
housed inside our cassette 
shells. SA (Super Avilyn) 
is the tape most deck 
manufacturers use as their 
reference for the high 
(CrO2) bias position. And 
the new normal bias AD, 
the tape with a hot high end, 
is perfect for any type of 
music, in any deck. And 
that extra lift is perfect for 
Dolby tracking. 

machine for your machine. TDK Electronics Corp., 
Garden City, N.Y. 11530. Canada: Superior 
Electronics Ind., Ltd. 

The machine for your machine. 
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'In the unlikely event that any TDK cassette tape ever fails to perform due to a defect in materials or workmanship, simply return it to your local dealer or to TDK fora tree replacement. 
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a gaggle of new units. Cerwin-Vega 
were showing their new A-4000 power 
amplifier, rated at 350 watts per chan- 
nel with less than 0.02 per cent THD. 
Price is expected to be $1200.00, with 
delivery anticipated in late January. 
Phase Linear was on hand with 
technically updated and cosmetically 
restyled versions of their current line 
plus the Model 3000, a new preamp 
and control center, and a blockbuster 
amplifier, the Dual 500 which puts out 
505 watts per channel at 8 ohms! The 
unit has an LED output metering 
system and an automatic high/low im- 
pedance operating mode, which is said 
to easily handle loads down to 2 ohms. 
In spite of the massive output, THD is 

claimed to be only 0.09 per cent. Price 
is slated at $1395.00. Phase Linear was 
also showing the Model 6000, their en- 
try into the delay line races, which of- 
fers initial delays of 15 and 60 mS ad- 
justable to 20 and 90 mS via clock con- 
trols, five discrete delay paths, and 
reverberation delay adjustable from 
200 mS to 4 seconds. Price is $599.95. 
Nikko finally was showing its intrigu- 
ing Alpha 5 Class -A power amplifier. 
Rated at 100 watts per channel, like 
most of its Class -A brethren it is expen- 
sive, at an anticipated $3000.00 per 
copy. Hitachi was understandably 
making much of two new amplifiers 
which employ metal oxide silicon field 
effect transistors (MOS FETs) in place 
of conventional bipolar transistors. 
The first of their kind in the U.S., the 
units feature ultra -low distortion. The 
HMA7500 puts out 75 watts per chan- 
nel, while the HMA9500 is a 100 -watt - 
per -channel unit with THD of 0.005 per 
cent. Price on this unit is tagged at 
$1350.00. Mitsubishi was showing what 
they term a "dual monaural" power 
amplifier, the DA-A15DC, of 150 watts 
per channel, with THD of 0.01 per cent 
at rated power. An uncommonly hand- 
some and beautifully finished unit, it 
has the unique facility of "docking" or 
mating with companion preamp, 
preamp/tuner, or power level meter. 
Controls on these units then regulate 
the combined devices. Price of the 
amplifier is $630.00. A newcomer to 
the audio scene was Professional 
Systems Engineering, Inc. of St. Paul, 
Minnesota. They were showing their 
Studio One preamp, which uses all 
discrete Class -A circuitry and claims a 

phono S/N ratio of 90 dB below 10 mV, 
and the companion Studio Two power 
amp, an 80 -watt -per -channel unit, all 
discrete direct -coupled, which features 
a slew rate of 100 volts per microsec- 
ond, making it one of the fastest 
amplifiers on the market. They claim 

TIM is virtually non-existent with a 

slew rate this fast. The BGW company 
is well known for its amplifiers, and 
their new Model 410 is particularly 
designed for the audiophile, rather 
than the professional market the firm 
has usually catered to up to now. The 
unit has an output of 200 watts per 
channel, with a claimed rise time of 
less than 3 microseconds and a slew 
rate of 40 volts per microsecond. As a 

consequence, TIM is said to be less 

than 0.02 per cent from 250 milliwatts 
to 200 watts. Output monitoring is pro- 
vided via LED readouts. Winding up 
news of amplifiers is the most unusual 
Soundcraftsmen Amp-Qualizer Model 
EA5003. This is a combination of the 
Class -H, 250 -watt -per -channel "vari- 
portional" amplifier introduced last 
year and a 20 -band octave equalizer. 
When one desires to use the unit as a 

straight amplifier, there is an equalizer 
defeat switch. Price is $849.00. 

Tape Decks 
In the area of tape machines, we 

have recently had new open -reel units 
from Revox and Pioneer, and now they 
are joined by the new Teac A6600, a 

/-track, 2 -channel, four -head machine 
featuring automatic reverse play and 
automatic repeat play. The A6600 has 

a two -capstan, servo -motor system, 
33/4- and 73/4-ips speeds, front panel 
bias and EQ adjust, and mike/line mix- 
ing. Price is $1300.00. As I'm sure you 
know, for many years now Superscope 
has been handling Sony tape ma- 
chines. As a result of a new arrange- 
ment, Sony is marketing the cassette 
machines, and to celebrate the event 
they have introduced three new front - 
loading cassette machines, the top of 
the line TC -K72 at $500.00, the TC -K4 
at $280.00, and the TC -K3 at $220.00. 
All feature Dolby noise reduction, and 
the deluxe TC -K72 has such niceties as 

a direct -coupled amplifier and full - 
logic solenoid controls. While nothing 
much seems to be happening with the 
Elcaset format, Sony also introduced 
their new EL -4 and EL -7 Elcaset 
machines, both sporting three motors 
and three heads. Now that Sony is go- 
ing to produce Elcaset tape blanks in 

their Alabama plant, we may see some 
action with the Elcaset format. The 
Sony PCM attachment for their 
Betamax was demonstrated again, but 
still no hard information as to 
availability. Hitachi introduced its 

latest three -head, front -loading stereo 
cassette machine, the D900. Using a 

phase -controlled servo motor, the wow 
and flutter is rated at 0.05 W rms, the 
unit features full -logic solenoid con - 
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A system as elaborate or as simple as you want it... but unique, no matter how you slice it. 

1 3 

System One is not Science Fiction. 
It is a distinctly sensible way of putting together 
an incomparable high-fidelity system. 

The monolithic System One rack features 
an integral digital program timer. 
Into the rack go varying combinations of 
the highly acclaimed Nakamichi 600 Series Components: 
the 600 Cassette Console, 630 FM Tuner Preamplifier, 
610 Control Preamplifier, and 620 Power Amplifier. 

You choose the combination that's best for you. 

Strikingly handsome and surprisingly compact- 
a source of great pleasure as well as the object 
of many unsolicited compliments, we assure you. 

Write for more information: 
220 Westbury Avenue, Carle Place, New York 11514. 

rikNakamichi 
Products of unusual creativity and competence... 
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Winning 
Arms Race 
Cltae/e TRACMASTER G-707 

The Best On Record! 
Still. 

BROUGHT TO YOU BY 

trots and double Dolby noise reduc- 
tion to use with the three -head 
monitoring. Really interesting news is 

that the Mitsubishi PCM cassette deck 
would be available in late 1978 at a 

price tag of less than $2000.00. The 

Sharp RT3388 cassette deck with its 

versatile microprocessor can automa- 
tically locate up to 19 selections, has a 

direct memory function and electronic 
tape counting, and for all I know it will 
even clean your windshield! With all 
this one would expect it to cost more 
than $349.95. Lastly in the tape depart- 
ment, I have few details at press time 
but Discwasher was showing the 

Denon DR750 cassette deck among 
many new turntables, tonearms, amps, 

tuners' and moving -coil cartridges, 
transformers, and pre-preamps from 
that estimable Japanese firm. While 
this front -load, vertically oriented 
deck uses only two heads, the record/- 
play head has a Sendust tip on a ferrite 
core. Frequency response for the 

DR750 using chrome tape is specified 
as 35 Hz to 18 kHz ±3 dB, while the 
preliminary price of $1565.00 makes it 
one of the most expensive decks 
presently on the market. 

Speakers 
As usual at any audio show, WCES 

included, there is no dearth of new 

loudspeakers. Thankfully, among all 
the numbing conformity of endless ar- 

rays of walnut boxes, there is usually 
something to titillate the jaded ear. 

From all the reports I've had, Infinity 
Systems' new Quantum Reference 
Standard speaker system was far and 
away the best sound at the WCES. At 
$6500.00 per pair (gasp), they should 
be! For that kind of money, they 
should be physically imposing, and at 
6 feet, 8 inches high by 4 feet wide and 

2 feet deep, they are. Each speaker has 

three electromagnetic induction rib- 
bon midrange units, which cover the 
range from 100 Hz to 4 kHz. These are 

aluminum ribbons bonded to ultra - 
lightweight plastic membranes, sus- 

pended in an intense planar magnetic 
field. From 4 kHz up, eletromagnetic 
induction tweeters, of similar design to 
the midrange units, but with samarium 
cobalt magnets are used. Some 13 of 
the tweeters are used facing forward in 

a vertical array, and seven of the 
tweeters face rearwards to balance the 
dipole radiation of the midrange 
drivers. Bass below 100 Hz is handled 
by a 15 -inch, Watkins dual -voice -coil 
woofer, which must be driven by a 

separate 150 -watt -minimum amplifier. 
To tie all these elements together is an 

electronic crossover and equalization 
unit. To drive the system above 100 

Hz, another 100 -watt -minimum ampli- 
fier is required. In Las Vegas, a new In- 

finity amplifier, a tube/solid state 
hybrid, was used to drive all elements. 
The frequency response claimed for 
the speaker system is plus or minus 2 

dB from 18 Hz to 32 kHz. That should 
cover the frequency spectrum of any 
known program source and then some! 
I look forward to auditioning these 

unique speakers. 

Another pleasing speaker was the 
new AR9 from Acoustic Research. This 
is a four-way system, using five drivers, 
and is designed to be floor standing, 
and its there where many speaker 
builders are placing tweeters on the 
rear and sides of their enclosures to in- 

crease high -frequency ambience, the 
AR folks have put their two woofers on 
the sides, which they say, reduces Dop- 
pler distortion. The other drivers are 
placed normally on the front of the 
enclosure, but are in a vertical line, 
and this helps give a more accurate 
stereo imaging. It's a pretty big 
speaker, better than 52 inches tall, but 
it's their new top of the line. The price 
is about $650.00. 

A really far-out speaker was shown 
by Plasmatronics, Inc. of Albuquerque, 
New Mexico. You may remember the 
lonivac "ozone" tweeter, and this 
system appears to work on a variant of 
that principle. Helium gas is used here 

and ionized with a built-in Class -A tube 
amplifier. The significant difference 
with this "plasma" driver is that it 
operates from as low as 500 Hz; a con- 
ventional bass driver is used for fre- 
quencies below 500 Hz. This surely is 

an exotic bird, and I'd like to hear it 
some day. ESS finally has their full - 
range Heil "Transar" speaker in pro- 
duction at a reported price of $3250.00 
per pair. What I've heard of the units 
thus far have not been under ideal con- 
ditions, and I'd have to live with them 
a while before I venture an honest 
opinion. Interesting they most cer- 
tainly are! Reports are that this system 
sounded pretty good, though again this 
is a large economy size unit. 

Space precludes mention of many 
other items, but I am intrigued with 
Analog and Digital Systems ADS 10 

Acoustic Dimension Synthesizer. This 
combines a digital time delay unit, 
with built-in 100 -watt -per -channel 
amplifier and two specially configured 
speakers for ambience or full ampli- 
tude rear channel generation. Price is 

said to be less than $1000.00. Q 
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Why you should consider 
the new Garrard GT35 

if you're thinking Dual or B.I.C. 
We'll say it straight out. The new 
Garrard GT35 is the best all-around 
turntable anywhere near its price. 
Let's do some direct comparing. 

Start with the motor. The Dual 1245 
features a fine 8 pole, synchronous 

motor and 
the B I.C. 981, 
a 24 pole, 
synchronous 
unit. 

The new Gar- 
rard GT35 in- 
corporates a 
servo -con- 

trolled, DC mo- 
tor. Servo control provides abso- 
lutely steady speed. The motor, 
(and thus the rotation of the platter), 
is immune to fluctuations in house- 
hold voltage or frequency Len 
Feldman, writing in Radio Elec- 
tronics, reviewed it as a "significant 
breakthrough" superior to the "syn- 
chronous motor however many 
poles it might have" The GT35 is 
the only, belt -driven, single/mul- 
tiple play turntable in the world 
with a servo -controlled, DC motor. 

Chalk one up for the new Garrard 
GT35. 

Now for the tonearm. Remember 
that the delicate stylus, as it traces 
the groove, bears the full weight of 
the tonearm. The heavier the tone - 
arm, the greater the wear on the 
record and stylus. Light is right. 
The effective mass of the GT35 

tonearm (measured with a Shure 
M95ED cartridge, tracking 
at 11/4 grams) is a mere 20.4 
grams. That's lighter than 
the tonearm of the Dual 
1245 at 27.5 grams or 
the B.I.C. 981 at 25.6 
grams. In fact, the 
new Garrard GT35 has 
the lightest 
tone arm 
of any sin- 
gle/multiple play turntable. 

Chalk up one more for the 
Garrard GT35. 

The Dual, B.I.C. and Garrard all 
protect your records as only fully 
automatic turntables can. And all 
provide the convenience of mul- 
tiple play. But only the new GT35 
boasts the patented Delglide sys- 
tem. Unlike the Dual and B.I.C. 
automatic mechanisms, Delglide is 
driven by its own belt and is lo- 

cated directly 
under the 

tonearm. 

Tone - 
arm con- 
trol is by 
simple rotary 
action. It's no won.er that Radio 
Electronics said, ".. the pick-up arm 
is handled more gently than could 

new 

be done by the steadiest of hands" 
We make this claim: Delglide is 

the smoothest and quietest 
automatic system ever incor- 

porated in a turntable - of 
any kind. 
That's still another one 
for the new GT35. 

There's more. The Dual 1245 and 
the B.I.C. 981 are warranteed for 
2 years. The new Garrard GT35 
carries an unprec- 
edented 3 year 
warranty That's our 
way of underscor- 
ing its excep- 
tional reliability. 

Finally. The 
price advertised 
by the manufac- 
turer. Including the base and dust 
cover, the Dual 1245 is $240 and 
the B.I.C. 981, $237 The price of 
the new Garrard GT35: just 
$219.95. 
The GT35: a "breakthrough" mo- 
tor, the lightest tonearm, the 
smoothest and quietest automatic 
system and a 3 year warranty. 
Consider the GT35. If you're think- 
ing Dual, or B.I.C. Or Technics. 
Or Pioneer. Or Sony. Or... 

Garrard. 
The turntable specialist. 

For a free brochure, write: 
Garrard, Division of Plessey Consumer Products, Dept. C 

100 Commercial Street, Plainview, N.Y. 11803. 
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Martin Research 
Test Comparitor 

The Model 101 A/B Test Comparitor 
provides convenient A/B listening test 
between two stereo pairs of speakers 

or between two stereo amplifiers or 
receivers for equipment reviewers, pro- 
fessional engineers, audio dealers, 
manufacturers, and serious hobbyists 
with a simple means of performing 
subjective evaluations, needed to com- 
pliment other measurements. For A/B 
testing of speakers the unit accepts 
any common line -level signal such as 

tuner or tape deck; while source and 
amplification unit are connected to 
phono jacks on the comparitor by ordi- 
nary patch cords. Speakers are con- 
nected to the test unit by ordinary 
speaker wire at convenient terminals 
on top. Since speakers usually have 
differing efficiencies, especially when 
made by differing manufacturers, a 

pair of slide pots permit adjustment of 
level coming into the amplifier so that 
the speaker pair can be judged at ex- 

actly the same loudness level. A 
calibrated scale indicates difference 
of relative efficiency in dB between 
the two pairs. Unlike a control in a 

speaker line, which could provide the 
necessary equalization, the pair of 
slide pots will not affect either 
speaker's damping factor, eliminating 
the danger of an impedance mismatch. 
For A/B testing of amplifiers, the corn- 
paritors A/B system selector switch 
automatically disconnects the input 
signal of the amp not being fed to 
avoid possible damage to that unit. 
Price: $49.50. 
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at's ew 
Pyramid Loudspeaker 

The Metronome 2+2W Loud- 
speaker system features linear periodic 
diffraction for accurate imaging in a 

multi -driver configuration. It has 

acoustic phase coherence, very low im- 
pulse response recovery time (time 
energy smearing), dynamic range cap- 
ability, with minimum distortion, equal 
to the best dynamic range available on 
recorded source material 70 dB. A 

stereo pair of these speakers will pro- 
duce an instantaneous sound pressure 
level of 115 dB at four meters in a liv- 
ing room measuring 16 x 22 x 9 ft. with 
a 500 -watts -per -channel amplifier. 
There is an 8 -in. acoustic suspension 
woofer with a 6 -in. piston, a 41/2 -in. 
loaded cavity midrange with a 3 -in. 
piston, and a 2 -in. loaded cavity 

tweeter with a 1 %gin. piston. The 
crossover frequencies are 70 Hz for the 
woofer, 250 Hz for the midrange, and 5 

kHz for the tweeter. The crossover 
consists of air core inductors-mylar 
capacitors; slope is the first order net- 
work (6 dB per octave), and constant 
resistance is "Q" controlled. The 
specified frequency response is from 
28 Hz to 18 kHz, ±3 dB; THD and IM 
distortion is 1.0 per cent from 1.8 kHz 
through 4.5 kHz; recommended amp 
power rms is 150 watts minimum and 

500 watts per channel maximum, and 
sensitivity is 1 watt/1 meter/88 dB SPL 

pink noise. Price: $2300.00. 
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Mura Microphone 
The Model DX -20V slim -line 

microphone with cardioid response 
has high- or low -impedance sen- 

sitivities of -56 dB or -74 dB, and a fre- 
quency response of 60 to 15,000 Hz. Its 

uni- directional cardioid pattern 
minimizes noise and acoustic feed- 
back, and having dual impedance 
capabilities, can be used as either a 

600 -ohm or 50,000 -ohm transducer. 
Also featured is a 20 -ft. shielded foot 
cable, a standard 1/4 -in. phone plug, 
and an on -off mike switch. Price: 
$49.95 
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Phase Linear 
Power Amplifier 

The Dual 500 -Series Two power 
amplifier is rated at 505 ave. watts per 
channel minimum into 8 ohms, 20 Hz - 

20 kHz, with a THD of 0.09 per cent. 
The power semiconductor comple- 
ment is rated at 8000 watts. Also 

featured are an LED metering output 
system, individual channel controls, 
high/low impedance operating modes 
automatically or manually activated 
to handle loads down to two ohms, 
and high frequency limiters. Price: 
$1,349.95. 
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ADI Equaliser 

The Type 1500 dual -channel, 
automatic graphic equaliser provides 
for control of acoustics, elimination of 
feedback, and adjustment for perfect 
response. Featured are a precision 
pink -noise alignment source; red and 
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THE UNBIASED TRUTH 
FOR EVERY BIAS POSfl ION. 

The truth is clearly seen in every Scotch(' Master'' 
Cassette, thanks to our see-through cassette 
shell. It lets you watch the inner workings of the 
cassette. And it shows you the mechanical 
improvements that make for true, pure sound, 
no matter what switch position you prefer. 

Normal Bias Recording. Our Master I 
Cassette features an excellent dynamic range. 
low distortion, uniform high frequency sensitivity 
and output that's 10 dB higher than standard tapes. 

Chrome Bias Recording (70 micro- 
second equalization). Our Master II Cassette 
features some spectacular performance 
characteristics, including a special coating that 
gives it a 3 dB better signal-to-noise ratio at 
low and high frequencies than chrome cassettes. 

Ferri -Chrome Bias Recording. 
Our Master III Cassette is formulated with the 
most advanced technology available, giving a 
3 dB output improvement at low frequencies and 

Errter No. 49 on Reader Service Card 

2 dB at high frequencies. The unique dual layer 
construction increases both low and 
high frequency sensitivity over 
chromium dioxide and ferric oxides. 3COMPA1St 

SCOTCH RECORDING TAPE. 
THE TRUTH COMES OUT. 
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green LEDs; low -noise and low - 
distortion, doublepole, Butterworth, 
active octave bandpass filters to ANSI 
standards, and digital comparator cir- 
cuits. Range is ±12 dB. Frequency 
response for equaliser out is ±0 dB 
d.c. to 250 kHz; equaliser in is ±0.5 dB 
25 Hz to 22 kHz, ±1.5 dB 20 Hz to 26 

kHz. Noise is -104 dB ref. to max. out- 
put, -82 dB ref. to 0 dBm; THD less 

than 0.05 per cent @0 dBm, 20 Hz to 
20 kHz; maximum input +30 dBm, 
maximum output +22 dBm at clipp- 
ing; input gain -50 dB to +12 dB; input 
impedance 10 kilohms, output im- 
pedance 250 ohms. Price: $795.00. 
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Miller and Kreisel 
Passive Crossover Network 

The LP -1 is a totally passive 
crossover network designed to follow a 

high -quality preamplifier to provide 
separate drive for both a sub -woofer 
driven by one power amplifier and mid 
range/high frequency speakers driven 

TREBLE OUTPUT 

E.Ssg g° 
LOW LEVEL PASSIVE CROSSOVER LP -1 

TREBLE LEVEL 
0 

10 

NAILER s KNEi el?. CORPORATION 

oi 

n 

by another power amplifier. It has no 

transmission loss in its pass band, and 
provides 12 -dB -per -octave cutoff rate 
in going from low pass to high cutoff; 
and 18 dB per octave from high pass to 
low cut-off. The unit avoids the 
necessity of adding further stages to an 

excellent amplifier -preamplifier chain 
while still providing the dynamic range 
advantages of bi-amping. Price: 
$120.00. 
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Rack -It 
Racks and Consoles 

These equipment racks are 45 in. 

high x 17 in. deep. One rack, with three 
adjustable shelves, will accept equip- 
ment up to 24 in. wide, while the 19 -in. 

rack will accommodate 381/2 in. (22 

rack spaces) of standard rack size 
equipment. The tape console will ac- 

cept any tape machine up to 19 in. 
wide x 21 in. long, and has a shelf for 
tape and accessory storage. Finished in 

dark walnut formica, they all have 21/2 

in. ball type casters. Price: $180.00 
each. 
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Technics Cassette Deck 

The Model RS -631 US cassette deck 
features a memory autoplay in- 

corporating rewind autoplay, memory 
rewind, and an automatic stop; a pair 
of VU or peak -check meters; a Dolby 

o - _-.,t ; . 
system; MPX filter; an HPF head; fully 
automatic stop, and a timer stand by 
system. Also featured is an FG servo 
motor, muting circuitry, cue/review, 
separate outputs, and mixing of 
microphone and line inputs. The fre- 
quency response is 30-17,000 Hz with 
CrO, and FeCr tapes and 30-14,000 Hz 
with normal tapes. Wow and flutter is 

0.06 per cent W rms, and the S/N ratio 
is 67 dB with Dolby in and 57 dB with 
the Dolby out. Price: $299.95. 
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Brady Catalog 
The free, 12 page, illustrated catalog 

is designed to aid in the selection of 
splicing and sensing tapes. It includes 
information and specifications on 
Brady splicing, cueing, and sensing 
tapes for audio and video cassettes, 8 - 

track cartridges, and duplicating 
masters. 
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Analog Engineering 
Amplifier 

The Model A-620 power amplifier is 

rated at 325 watts at any frequency 
from 5 to 40,000 Hz with no greater 
than 0.05 per cent IM distortion at any 
power from 1/4 watt to rated power. 
The unit has a slew rate of 65 V µS 

which will drive loads as low as 1 ohm 
without the need for forced air fan 
cooling, and has a damping factor of 
500 at 1 kHz. It features peak -follow- 
ing power output meters, calibrated in 

watts into 8 ohms, converted into 
linear dB in two scales that are switch - 
able from 1/2 watt to 50 watts and 0 dB 
as 5 watts extending to 500 watts at 

+20 dB; two large light emitting 
diodes mounted on the meter face to 
indicate short term transients or high 
power conditions; a power On/Off 
switch, and a reset switch for the elec- 
tronic amplifier/speaker protector cir- 
cuit. Price: $1220.00. 
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Qysonic Loudspeaker 
The Array loudspeaker has two 8 -in. 

low -frequency drivers, one 41/2 -in. mid - 
frequency driver, one 2 -in. high fre- 
quency cone, and one 1 -in. high fre- 
quency dome. The specified frequency 
response is 30 Hz - 23,000 Hz ±2 dB, 
impedance is 6 ohm nominal, power re- 

quirements are a minimum of 20 watts 
ave./channel, and power handling is 85 

watts continuous input. Price: $425.00. 
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CSC Catalog 
A new, free, 12 -page catalog 

describes CSC electronic prototyping, 
development, and testing hardware, in- 

cluding hand-held logic probes and 
matching digital pulser; MAX -100 fre- 
quency counter and accessories; 
Quick Test, Experimentor, Proto -Board 
solderless breadboards; Design Mate 
test instruments and matching blank 
cases; Proto -Clip IC test clips, and clip - 
on IC logic monitors. 

Enter No. 112 on Reader Service Card 

Teac Open -Reel Deck 
The A-6600 open -reel tape deck is a 

'/. -track, two -channel, four -head 
machine with full IC logic control, 
automatic reverse using sensing foil, 
and automatic repeat play. Features 
include a two -capstan servo tension 
system, 20 -dB microphone attenuator, 

cue control, automatic space and in- 

dividual microphone and line controls 
for each channel, two -position bias 
and equalization selectors, VU meters, 
independent input -level controls, an 

output level control, and left- and 
right -channel record mode selectors. 
Price: $1,300.00. 

Enter No. 113 on Reader Service Card 
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You have a choice. With it, you do 
You can buy a fancy more than clean every - 
handled record cleaner. thing off your favorite 
Or, for about the same records from dust parti - 
money, you can have the cles to oily fingerprints. 
only total record care You actually 
system there is. protect your record's life 

That is, our with a microscopically 
new Sound GuardTi ecord thin, dust -resistant pat - 
cleaner and our famous ented lubricant. 
Sound Guard®record If you want the 
preservative. Both in one most for your $15* (and 
package. 

The Sound Guard' 
Total Record Care 
System. 

Sound 
Guard'h 

Record 
Cleaner 

2r n 
59 mi 
0197 Ban Culp 
Munc IN. 

Sound 
Guard, 

Record 
Preservative 

59 14 rn1 

For about 
you can buy t 

total record care system 
or something less. 

the best for your records), 
you have to have the only 
total record care system 
there is. 

Like all Sound Guard 
products, the Sound Guard 
Total Record Care System is 

sold in audio 
and record 
outlets. 
Suggested 
retail price. 

Sound 
Guard 

Sound 
Guard. 

Record 
Preservative 

Sound 
Guard 

Record 
Cleaner 

Sound Guard®keeps your good sounds sounding good. 
Sound Guard preservative-Sound Guard cleaner-Sound Guard Total Record Care System 
Sound Guard is Ball Corporation's registered trademark. Copyright © Ball Corporation, 1978. Muncie, IN 47302 



THE STRANGE 
SHAPES 
OF KEF 

The famous 
B139 Bass 
Driver. 

Flat -fronted 
and elliptical. 

Do you know why? 
The new Model 105. 

Each drive unit has its own, 
curiously shaped compart- 
ment. 

Do you know why? 
The Cantata. 

It's tall, narrow, and we've 
positioned the mid -range unit 
above the tweeter. 

Do you know why? 

26 
Here are some of our 

expert KEF dealers who can 
help you with the answers. 

Call in and get your entry 
form right away. 
Arizona Audio Ltd., Phoenix, AZ. 
Stereo Showcase, Sacramento, CA. 
Paris Electronics, Los Angeles, CA. 
Sound Systems, San Francisco, CA. 
Sound Track, Arvada, CO. 
Greenwich Stereo, Riverside, CT. 
Harbor Sound, New London, CT. 
New England Audio, New Haven CT. 
Audio Excellence, Longwood, FL. 
House of Stereo, Jacksonville, FL. 
Sound Components, Coral Gables, FL. 
Victor Stereo, Chicago, IL. 
Wilson's Audio, New Orleans, LA. 
Natural Sound, Framingham, MA. 
K & L Sales Corp., Watertown, MA. 
Audio Dimensions, Birmingham, MI. 
Sight & Sound, Morristown, NJ. 
Eastern Audio, Morristown, NJ. 
Hi-Fi House, Albuquerque, NM. 
Ear Drum of New Jersey, Nanuet, NY. 
Electronic Workshop Sales, New York, NY. 
Gordon Electronics, Syracuse, NY. 
Lyric Hi-Fi, White Plains, NY. 
The Listening Room, Scarsdale, NY. 
The Speaker Shop, Buffalo, NY. 
Barclay Rec. & Elec. , Narberth, PA. 
Definitive Systems of Newport, Newport, RI. 
Hillcrest High Fidelity, Dallas,TX. 
Audio Associates,Falls Church,VA. 
Stereoland,Federal Way, WA. 
Audiophile Sound Studio, Middleton, WI. 

4 

Speaker Authority Dies 

Audio pioneer Gilbert Briggs died 
at his home in Ilkey, Yorkshire, 
England, on January 9th at age 87. His 
books on sound reproduction con- 
tributed, in no small way, to the 
growth of the audio industry. His best 
known book was "Loudspeakers, The 
Why and How of Good Reproduction." 
Other works included "Audiobio- 
graphies," "Sound Reproduction," and 
"Pianos, Pianists and Sonics." These 
books were eventually translated into 
many languages, including Japanese. A 

kind and gentle person with an endear- 
ing sense of humor, his books were a 

pleasure to read. 
The founder of the Wharfedale 

Loudspeaker Company in 1932, he was 
a generous person to work for. I well 
remember when I was the technical 

director at Wharfedale, some 15 years 
ago, one of my engineers asked the 
company accountant for an advance 
on his salary so that he could make a 

deposit on a car. The matter was re- 

ferred to Mr. Briggs who then asked me 
whether the man was a good engineer. 
I replied that he was and Mr. Briggs 
replied, "I'll give him the money to buy 
a car," which he did. At the time of this 
incident there were fewer than 200 
employees at Wharfedale, and Mr. 
Briggs knew every one of them by 
name. I would often find him on the 
assembly line asking the men about 
their families, and he made sure that 
everyone received a gift at Christmas. 

He will be greatly missed by his 

many friends all over the world. 
George W. Tillett 
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THE STRANGE SHAPES 
OF KEE 

An exciting, entertaining and 
educational competition. 
You could win a pair of speakers 
worth $1000! 

THE NEW 
MODEL 105. 

11975 
THE QUEENS AWARD 

TO INDUSTRY 

You probably know of KEF as one of the 
world's leading authorities on loudspeaker 
design. 

But do you know why KEF pioneered 
the use of Digital Analysis in measur- 
ing loudspeaker performance, starting 
in 1971? 

Do you know why KEF also pioneered 
the use of many new materials, for 

example, Bextrene, used by KEF for loudspeaker cones, instead of 
the conventional paper material, ever since the early sixties? 

Do you know why the celebrated KEF B139 flat -fronted 
elliptical bass driver is the shape it is? 

Or why the new Model 105 has those 
individual compartments for each drive 
unit? 

And why we positioned the mid -range 
unit above the tweeter (instead of the other 
way round as in conventional speakers) 
in our highly successful Calinda and 
Cantata systems? 

Here's how to find out how your ideas 
on speaker design match up with those of 
our experts. 

Stop by at your nearest KEF dealer, and 
ask for an entry form for our new compe- 
tition. It contains a lot of very interesting 
questions, and the answers are quite 

straight -forward when you know the facts. 
Your dealer can give you leaflets and other information tollelp you . 

Then send in the completed form to 
reach us by no later than 30 May1978. 

The best all-round entry, judged by an 
expert panel, will receive a prize of a pair of 
Cantata loudspeakers, worth $1000. And 
the five best runners-up will each receive a 
$100 gift voucher to spend on their next 
purchase of KEF equipment from their 
helpful dealer. 

Are you the one who knows all the 
answers? Hurry to your KEF stockist and 
we're pretty certain you'll learn something 
new about loudspeaker design. 

KEF ELE(,1RONICS LTD., 
US DISTRIBUTORS INTRATEC, PO BOX 17414, DULLES INTERNATIONAL AIRPORT, 

WASHINGTON DC 20041. 
IN 

Enter No. 19 on Reader Service Card 
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*Audio Engineer, 
Memorex Corporation. 
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ape edge quality is an important, 
but often overlooked factor affecting 
recording performance. The tape edge 
must conform to precise tolerances so 
that the tape will track precisely across 
the record and playback heads and so 
that good, uniform head -to-tape con- 
tact is maintained. This head -to-tape 
interface directly affects recording 
performance in frequency response 
output. 

Precision quality slitting will 
facilitate precise tracking of the tape 
across the heads of the tape deck. Im- 
precise slitting can cause impairment 
of the head/tape interface in the 
following ways: 

1. Loss of head -to-tape contact 
caused by debris from poor slitting 
results in loss of output, which is 
greater at higher frequencies. 

2. Loss of head -to-tape contact 
caused by curvature, resulting in poor 
contact or head -to-tape separation on 
one edge of the tape relative to the 
other edge. This results in a different 
frequency response and output be- 
tween the two stereo channels. The 
edge track (left channel) will usually 
have more output fluctuation. 

3. Tape travel relative to the head in 
other than a purely longitudinal direc- 
tion. This causes the recorded tracks to 
not entirely traverse the full width of 
the playback head gaps. 

4. Azimuth errors due to curvature 
resulting in loss of output proportional 
to frequency (the higher the frequency, 
the greater the loss). 

Effects of Slitting Deficiencies 
Before discussing the specific ways 

in which edge quality affects recording 
performance, it must be noted that the 
symptoms (especially the physical 
symptoms) of poor edge quality are 
similar, if not identical, to many of the 
symptoms of consumer tape deck 
guiding, transport, and tape handling 
problems. The following discussion is 

made assuming the tape is being 
played on a machine with ideal tape 
handling (i.e., heads are properly align- 
ed, guides are not worn, and tensions 
and brakes are in good condition). 

For an in-depth discussion of tape 
deck transport problems, refer to 
"Cassette Transport Problems" in the 
September, 1974, issue of Audio 
magazine. The article, written by the 
Memorex Audio Tape Plant Manager, 
describes how to recognize transport 

!-'- r 

problems through evaluation of the 
resultant physically damaged tape. 

Generally speaking, edge quality in- 
fluences recording performance in two 
significant ways: First, by the degree to 
which it helps or hinders the recorder 
guides in placing the tape or the 
recorded tracks exactly over the 
record or playback heads for accurate 
signal performance, and, secondly, by 
the amount of debris produced. Poorly 
slit tape contains oxide residue from 
the slit edge when the tape is new and 
will generate more debris as the frac- 
tured, rather than sheared, edge 
deteriorates (see Fig. 1). During 
playback, this debris will speed up 
residue accumulations on the head 
and transport mechanisms, causing 
signal loss due to separation of tape - 
to -head contact. 

Reason Tape Must Be Slit 
Magnetic recording tape is coated 

much wider than the 1/4 -inch width 
(0.150 inch for cassette) used on con- 
sumer tape decks and therefore has to 
be slit to the appropriate width, de- 
pending on the application. Slitting is 
the tape manufacturing step that 
determines edge quality. 

Magnetic tape consists of a layer of 
highly specialized oxide coated onto a 
clear polyester base film. The base film 
used in the coating process is usually 
either 12- or 24 -inches wide, depending 
on the width of the coating machine 
being used. The length of the base film 
is at least 7,500 feet; sometimes multi- 
ples of 7,500 -foot lengths are used. A 
roll of base film 7,500 feet in length by 
12 or 24 inches in width coated with 
magnetic oxide is called a web. 

The oxide coating consists of the ox- 
ide powder together with the 
polymeric system which binds the ox- 
ide particles together and to the base 
film. During the coating process, the 
oxide mixture is liquified with solvent 
along with such additives as 
lubricants, plasticizers, and disper- 
sants or wetting agents. 

Immediately following the coating 
process and oven drying, the coated 

web is "calendered." Calendering is a 

surface treatment and oxide compac- 
tion process used mainly to obtain a 
smooth, highly polished tape surface 
which is necessary for good output, 
especially at the higher frequencies. 
Following calendering, the web must 
be slit into individual tape widths so 
that the tape can be loaded either into 
cassettes or onto reels. 

The Slitting Process 
Strictly speaking, "slitting" refers to 

the single manufacturing step of shear- 
ing the coated web into exact 0.248- or 
0.150 -inch widths. The slitting process 
should, however, be considered as 
three inter -related steps forming a con- 
tinuous process (see Fig. 2): 

1. The unwinding of coated web 
and in -feed to the slitter blades. 

2. The slitting of the tape with the 
slitter blades. 

3. The winding of slit tape onto 
take-up hubs. 
Imprecise performance in the first or 
third step can also have negative ef- 
fects on slitting quality. Quality tape 
manufacturers constantly monitor the 
slitting process and inspect the tape 
slit to insure that all three slitting steps 
are being performed correctly within 
close tolerances (see Fig. 3). Typical 
width tolerances for cassette and open 
reel tape are +0.000 inch and -0.002 
inch. Within the slitting process, there 
are three critical factors that deter- 
mine tape edge quality. They are the 
tracking of the tape in and out of the 
blades, blade geometry, and control of 
tensions and speed. 

Tape Tracking 
The entire slitting process, from the 

unwinding of the web through the 

29 
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Fig. 1- Tape edges compared. Preciselly slit edge (left) contrasts with poorly 
slit edge (right) when each edge is magniified 200 x . 

Fig. 2-In slitter operation, tape is unwound from the web (1), transported 
through blades (2), with slit tape drawn past guides (3), and wound onto 
pancakes on the far side of the machine. An operator monitors the web during 
this operation. 

Fig. 3-Memorex maintains a 

quality control station next to 
the slitters where operators 
regularly check edge quality 
with a microscope. The photo- 
graphs posted over the micro- 
scope illustrate acceptable and 
unacceptable degrees of edge 
quality to aid operator in 
determining quality. 

take-up of slit tape onto hubs must be 
performed as a single, straight, 
smooth, and even -tensioned motion. 
Fluctuations in tape movement result 
in tape which is not cut straight or 
which is torn or stretched, each of 
which will significantly affect the 
record and playback performance. 

Blade Geometry 
The slitter is a shearing mechanism 

utilizing pairs of circular knives for 
continuous, rotary -shear cutting. To 
slit a 12 -inch web into 80 widths of 
cassette tape or 48 widths of open -reel 
or 8 -track tape, 81 or 49 pairs of blades 
are used respectively (see Fig. 4). The 
blade pairs cut the tape in a manner 
similar to the way scissors cut. The fact 
that they are circular and rotate mere- 
ly allows the two blades of each pair to 
maintain positive edge contact near 
the periphery continuously, while slit- 
ting the entire length of the web at 
high speed. The shearing or cutting is 

done where the two blades of each 
pair intersect on the periphery of the 
blades (see Fig. 5). The sides of the two 
blades of each pair not only actually 
touch during slitting, but additionally, 
a pressure is applied in the direction of 
the axis of rotation to insure that the 
two blades of each of the 81 or 49 pairs 
actually make positive contact at all 
times. This is referred to as blade side 
loading. Because of critical cumula- 
tive and mechanical dimension toler- 
ances in the assembly (consisting of 
the pairs of blades), tape is slit from 12 - 
inch, rather than 24 -inch width, webs. 
The blades, made of hardened tool 
steel, must be ground to exact dimen- 
sions and must be precisely assembled 
on the shafts of the blade set so that 
contact between all pairs is uniform. 
Cleaner shear is obtained with lower 
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ALL THREE -HEAD CASSETTE DECKS 
LET YOU HEAR AS YOU RECORD. 

OURS LETS YOU RECORD PRECISELY 
WHAT YOU NEAR. 

PLAY HEAD PLAYBAC. EQ AMP 

oieDOLBY 

WNW PLAYBACK 
OUTPUT 

RECORD HEAD 
,....N, 

RECORD INPUT WI DOLBY 

RASE HEAD RECORD EQ AMP 

rfi- :i 
BIAS 
OSC. 

DOUBLE DOLBY SYSTEM 

Three -Head Design with Double Dolby.* 
Not all three -head cassette decks are created equal. 

Some manufacturers have designed their decks with 
separate erase, record and playback heads primarily for 
convenience. So you can taoe monitor as you record. 

But our new KX-1030 uses separate heads 
primarily for performance. Each designed with 
the optimum gap to record or play back sound 
more accurately. 

As a result, the KX-1030 has a frequency re- 
sponse of 35-18,000 Hz(±3 dB using Cr02 tape.) 

And to let you take full advantage of the 
separate record and playback heads, the 
KX-1030 has a Double Dolby* system with sep- 
arate circuits for the record amplifier and the 
playback preamplifier. That way, as you record 

with Dolby, you can also 
tape monitor with Dolby, so 
you hear the sound precisely 
as it's being recorded. 

The KX-1030 also has a Vari- 
able Bias Adjustment Control 
and a built-in oscillator, so you 
can adjust the exact bias for 
the type or brand of tape 
you use. 

We also built in a number of 
other features like MIC/LINE 
mixing, memory rewind and a 
peak indicator. 

But as good as all this 
sounds, wait until you hear the 
price. Because at $400.00,** 
no other comparably priced 
cassette deck can match 

the performance and 
features of our new 

KX-1030. 

BIAS ADJ 

LEFT -S+}- RIGHT 

0 
osc 

Variable Bias Adjust 
compensates for tape 

differences. 
Of course the only way you're really going to 

appreciate the KX-1030 is to visit your Kenwood 
dealer. Once you do, you'll be convinced: 
Performance, convenience, and value set the 
KX-1030 apart from all the rest. 

*Dolby is the trademark of Dolby Laboratories, Inc. 
**Nationally advertised value. Actual Rices are 
established by Kenwood dealers. 

KENWOOD 
For the Kenwood dealer nearest you, see your yellow pages, or write, KENWOOD, P.O. Box 6213, Carson, CA 90749 
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unusually efficient speaker system delivers 
truly magnificent, rock -solid bass from its 
12 -inch free -edge woofer and heavy magnet 
structure. Vocals and midrange are unusu- 
ally smooth, with a pleasing sense of pres- 
ence, thanks to our specially -designed 5 -inch 
midrange driver. Clear, crisp brilliant highs 
are produced with a 1 -inch dome tweeter 
that disperses them evenly within the listen- 
ing area. 
A final note on technology 
Once we discovered the technology needed 
to produce better -performing speaker 

These two Phase Moire patterns represent the crossover frequency response of two similar multi -speaker systems. The left-hand pattern was produced by a JVC SK -1000. Its evenly-undu- laling shapes indicate a smooth transition from one speaker element to another. The turbulant, uneven pattern on the right is typical of a poorly -designed speakerlcrossover combination. 

components and systems, we put it to work 
to help us build a modestly -proportioned 
(and priced) speaker system that would 
come as close as possible to the highest 
levels of integrity in musical reproduction. 
We feel we've succeeded. But all the tech- 
nology in the world can't fool two of the 
most sophisticated testing devices known: 
your ears. And all the words in the world can't 
really tell you what the SK -1000 really sounds 
like. So we suggest that you hear what 
we've been talking about at a JVC dealer. 

VC 
We build in what the others 

leave out. 

Traditionally, speakers are designed and 
tested by placing a special microphone in 
front of the speaker, and examining the 
sound it picks up on an oscilloscope. The 
oscilloscope pattern is then drawn or photo- 
graphed for comparison purposes. And, by a 
tedious trial -and -error process, speaker 
design engineers try different speaker, 
crossover and enclosure combinations to 
express their sound philosophy. 

But JVC has put an end to these 
archaic and time-consuming procedures. 

By using a specially -constructed 
electro -mechanical 
transport device 
that creates a field 
of 2969 microphone 
positions; then feed- 
ing these sound 
impulses into a 
computer, then onto 
a laboratory video 
screen and onto 
motion picture film, 
JVC engineers can 
actually see what a 
speaker will sound like ... before they get too 
far down the line in the design process. 

This exclusive JVC development is 
called Phase Moire ("Mor -ay") Propagation 
Pattern Technology. 
How the Phase Moire technology works 
The motion picture film produced by the 
combination of nearly 3000 pickup points, 
the computer, and high-speed filming of the 
resulting patterns from the face of the video 
screen, actually shows how a speaker, 
crossover network or entire speaker system 
performs, rather like "sound in action." 
It all looks good, but it sounds even better 
The SK -1000 is the careful result of Phase 
Moire Technology and human engineering. 
Capable of handling up to 170 -watt peaks 
(85 watts RMS), this extraordinary -sounding, 

MIDITREBLE 
LEVEL CONTROLS 
Phase distortion and 
power low are kept 
minimum 
1" DOME TWEETER 
Elastic hemispherical 
diaphragn permits wide - 
sound dispersion 
with low distortion. 
5" CONE MIDRANGE 
Hard surfaced cone and 
aluminurr alloy metal 
cap for midrange lucid- 
ity and tightness. 

12' WOO=ER 
Accepts unusually high 
power for real -life bass. 

JVC America Company, Division of US JVC Corp., 58-75 Queens Midtown Expressway, Maspeth, N.Y. 11378 (212) 476-8300 
Canada: JVC Electronics of Canada. Ltd., Scarborough, Ont. 
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Fig. 4-The 81 pairs of 
slitter blades used for 
cassette slitting are 
precisely mounted on 
two parallel shafts. 

TAPE 
WEB 

ONE BLADE PAIR 
(front view) 

CUTTING 
EDGE 

PANCAKES 

Fig. 5-Diagram of the slitting machinery. 

Fig. 6-Pancakes of 
cassette tape are 
shown at the take-up 
end of the slitting 
operation. Each 
pancake contains 7500 
feet of tape. 

side loading and engagement. The 
more exact the blade dimensions, the 
lower the engagement and side loading 
that can be afforded. 

Control of Tensions and Speed 
The rotating blades move approx- 

imately 3 per cent faster than the web 
speed. The coated web is unwound 
and transported through the slitter 
blades at speeds ranging from 200 to 
2,000 feet per minute. Speed dif- 
ferences reflect such factors as oxide 
thickness, coating formula types, and 
slitting machine precision and general 
sophistication. Varying tensions have 
the effect of varying the relative 
blade/tape speed. This can cause 
uneven shear quality and result in poor 
slitting. The slitting machine must be 

capable of stopping, starting, ac- 

celerating, and decelerating in exactly 
co-ordinated procedures. This is 

especially true in slitting open -reel 
tape since the leader at the beginning 
and end of each reel length must be 

spliced into the web and slit with the 
tape. 

The tape which has been slit and 
wound onto a hub is called a "pan- 
cake" (see Fig. 6). The pancake is the 
configuration of slit tape prior to other 
steps within the manufacturing proc- 
ess such as cassette and cartridge 
loading and winding onto reels. 

The tape in many layers wound onto 
the hub or on a reel is referred to as the 
"pack." A reel or pancake is said to 
have a good pack if it is not wound 
either too loosely or too tightly and if 
all wraps of the tape are exactly on top 
of the previous layer laterally so that 
the slit edges of the tape on the pack 
are parallel with the side of the hub. 
For each slit edge, all wraps should be 

in the same plane, which itself should 
be perpendicular to the axis of the 
hub. 

Slitting Technology 
A contributor to the vast im- 

provements made in open -reel quality 
during the last decade has been the 
technology developed to permit preci- 
sion high-speed slitting of the more 
delicate cassette tape. Yet another 
contributor is the even more stringent 
requirements of some video helical 
scan formats. 

Cassette tape is more difficult to slit 
than open -reel tape for several rea- 
sons. Cassette tape is narrower (0.150 
inch versus 0.248 inch). It is not as 

thick; a typical cassette tape is about 
half the thickness of open -reel tape. 
The thinnest base film used in open - 
reel is the same as the thickest base 
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The world's finest audiophile recorder 
has become even finer 

With its large professional VU meters using LED peak overload indicators, its full electronic logic control 
of tape motion and its precision tape cutter and splicer, the new B77 stereo tape recorder sets new standards 
of convenience for the discriminating recordist. 

Add to this the legendary ReVox superiority in audible sound quality and you have the finest audiophile 
recorder in the world at a price that will pleasantly surprise you. 

Willi Studer wouldn't have it any other way. 

To learn more about the even finer ReVox B77, write to us for complete information and the address 
of your nearest demonstrating ReVox dealer. 

-= 
r -_j REVOX 

Studer Revox :merica Inc., 1819 Broadway. Nashvi le, Tennessee 37203 / (615) 329-9576 In Canada: Studer Rewox Canada, Ltd.! (416) 423-2831 
Enter No. 43 en Reader Service Card 
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DISHING 

Fig. 7 

Fig. 9-An example of a 

blowout, layers of tape 
protruding outside the tape 
pack. 

RIDGING 

Fig. 8 

film used in cassette tape (half mil); the 
thinnest base film used for cassette 
tape is one quarter mil. Open -reel tape 
is typically one mil, but some open reel 
is still coated on 11/2 -mil base film. 
Coating thickness for cassette tape is 

also only about half the coating 
thickness of open reel (200 versus 400 
microinches). Because cassette tape is 

thinner and narrower, it is more 
delicate. The slitting is therefore more 
difficult because the process is more 
susceptible to tension differences and 
much lower tensions must be used in 

slitting cassette tape. Another aspect 
of cassette versus open -reel slitting is 

the fact that cumulative tolerance re- 

quirements are more stringent for the 
81 pairs of blades than for the 49 pairs 
of blades for 1/4 inch open reel. The 
track width for cassette is only half the 
typical width for open reel, making 
more demands on straightness, and the 
recorded wavelength in the cassette is 

half that of open reel, thus making any 

Fig. 10-Examples of width variation, weave, and curvature. 

Aimmilemor 
TAPE WIDTH VARIATION 

TAPE WEAVE 

TAPE CURVATURE 

head/tape separation problems, due to 
debris, curvature, etc., twice as severe 
with the cassette format. Video record- 
ing utilizes even narrower tracks than 
cassette and the symptoms of poor slit- 
ting are not only audible but visible, 
yielding a greater subjective impair- 
ment overall. 

Recognizing Slitting Problems 
Evidence of poor edge quality (poor 

slitting) can be detected by visual in- 

spection. Since, as noted, the symp- 
toms of poor edge quality can also be 
the result of machine transport pro- 
blems, the audiophile should make it a 

practice to visually inspect each new 
reel of tape while it is new before ever 
playing it. Inspect for the following: 

Dishing is caused by misalignment in 

the take-up or winding of slit tape, by a 

stretched edge, or slit curvature. 
Dishing occurs when successive layers 
of tape on the pack are gradually 
packed toward one side of the hub. 
Thus, the side of the pack will not be 
perfectly flat but will be concave 
shaped-somewhat resembling a dish. 

Tape which has been slit with cur- 
vature tends to "curve" toward one 
edge as it is being wound onto the hub 
(see Fig. 7). A stretched edge results in 

much the same pack characteristics 
and can also be caused by the user's 
tape deck. It is important to inspect 
the pack of new tape as it comes from 
the manufacturer in order to pinpoint 
whether a bad pack is due to the tape 
or the tape deck. 

Ridging describes the condition in 

which one edge of the tape pack is 

higher than the other when the tape is 

viewed looking at the periphery of the 
pancake (or reel) with a line -of -sight 
parallel to the pack edge (see Fig. 8). 

Ridging indicates that one side of 
the tape has been stretched or frac- 
tured but that guiding while winding 
up the slit tape has forced the tape to 
wind onto the pancake flat rather than 
dished. Ridging can be caused by poor- 
ly sheared slitting often due to incor- 
rect blade geometry where the edge of 
the tape is microscopically deformed. 
This results in a greater thickness at 
the edge, thus causing the "ridge." 

Blowouts are individual layers or a 

group of several layers of tape pro- 
truding outside the tape pack (see Fig. 

9). When the blowout occurs, these 
layers are wrapped onto the pancake 
offset to one side. Subsequent layers 
may be wound onto the pancake in the 
correct lateral location relative to the 
hub. Blowouts are caused by improper 
winding tension or lack of precision 
guiding. Blowouts tend to be ag- 

gravated by curvature. Reel flanges 
often crush the protruding blowout, 
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lbu're looking at the world's 
best -designed tonearm. 

"This is a Dual tonearn. It can make a big difference in the 
Nav your records sound. And how eng they last. 

The four -point gyroscopic gimbal is widely acknowledged 
-1) :e the finest suspension system for a tonearm. t pivots 
:he tonearm precisely where the vertical and horizo-tal its intersect. The a -m remairs perfectly balanced n all 
:laces of movement. 

Further, tie straight-line tubilar design achieves he 
_hc rtest distance between pivot an: stylus. That's basic 
_e 'metry. curving the -onearm adds mass, decreases 
-g dity and makes the arm prone to lateral mbalance. 

The verr ter counterbalance perm is you to balance the 
:or ?arm wth micrometer -like precision. Tracking fo-ee is 
-p_ lied so hat the stylus remains perpendicular to the 

:ord, ever if the chassis is not level. 
All this serves to establish anc maintain the corre:t 

.arridge-to-groove relationship. So the sty us can trace 
:he rapidly:hanging uniulations of tie groove walls freely, 
_recisely a -d with the lowest practical force. In short, 
:awless tracking. 

Despite -he advantaces of the gimbal -mounted 
:or earm, y'xi won't find many arc und. But now, you will find 
:re on every Dual turntable. Even our* lowest -priced 
-lode!, the new, fully aLtomatic -237. 

ft's one core example of Dual s tctal commitment to 
=r = ineerin. excellence` 

Eite No. -1 en Reader Service Card 

For the 'ife of your records 
Unit c Audio, 120 So. Cc umbusAve.. Mt. Vernon NY 10553 

-Less thar $ 35 Other Dua s to $400. Actual resale. es are determined ñdiv dually -3y anc at tie sole dis_-etion cf authorized Dual dealers 
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causing servere damage to the tape 
edge. 

Cinching is apparent in either of two 
ways, as an accordion -like layering in 

the tape pack and as a loop of tape in 

the pack wound back on itself. The 
cause is usually loose winding fol- 
lowed by higher tension, rapid rota- 
tion, or stopping suddenly. It will af- 
fect recording performance by presen- 
ting a folded or distorted surface to 
the head causing signal loss. Cinching 
can occur easily on many tape decks if 
winding tensions are too low, especial- 
ly in "fast" modes. A low-tension wind 
followed by abrupt stops and starts 
causes cinching. It is easy to cause 

cinching while threading if the tape 
needed for threading is pulled from the 
pack with brakes on. Tape needed for 
threading should instead be unwrap- 
ped from the pack. 

Debris will occur even in the highest 
quality tape, which will have some 
residue from the slitting process, but 
quality manufacturers use fastidiously 
maintained slitting equipment and 
stringent process quality control 
monitoring to insure that slitting debris 
are virtually nil. One way to check for 
debris on a new reel of tape which has 

never been played is to examine the 
sides of the pack for evidence of oxide 
dust. Debris due to poor slitting will 

DIRECT -TO -DISC RECORDING: 
A progressive 
step backward. 

Recording has come 
a long way since Edison 
and Berliner. But not 

irr 

all of the changes have 
meant progress. A case 
in point is the introduc- 
tion of tape recording...a 

not unmixed blessing. 
Granted that tape has advantages of 

portability, cost savings, ease of editing, 
and versatility. Its freedom has per- 
mitted recordings to be made that would 
otherwise have been impossible. 

But freedom has its price. And the 
tape medium has serious limits of 
dynamic range, frequency response, 
noise and distortion that restrict the 
potential of the modern stereo phono- 
graph record. 

Proof of this audible difference is 
immediately evident when one listens 
critically to a well -made direct -to -disc 

recording where the 
performance is captured 
directly on the master 
disc... uninterrupted, 
unimpeded. Without 
the intervention of tape, 
a remarkable clarity of 
sound issues forth. 

But you'll also hear something more 
than just superb sound...the evident 
dedication of all concerned for quality 
at every stage of the record's produc- 
tion, from performance to pressing. 
Everyone is "up". An attitude too easily 
lost in taped performances that "can 
be fixed in the remix:' 

Direct -to -disc is demanding of 
everyone. Unforgiving because it is so 
revealing. And to the listener it can be 
an experience fully satisfying in its own 
way as the concert hall. 

Don't deny yourself the pleasure. 

Audio-Technica U.S., Inc. distributes direct -to -disc recordings from Umbrella Records, 
Toronto, Canada and Sonic Arts "Direkt -to-Disk" of San Francisco. These and 
other direct -to -disc records are available at most Audio-Technica phono cartridge 

dealers, or write to us for list of current titles and ordering information. 

audio technica 
INNOVATION PRECISION INTEGRITY 

AUDIO-TECHNICA U.S., INC., Dept. 48A, 33 Shiawassee Avenue, Fairlawn, Ohio 44313 

The following direct -to -disc records are available from Audio-Technica: 

Rough Trade Live! UMB-DD1 $14.95 
Nexus Ragtime Concert UMB-DD2 $14.95 
Zimbalist Violin Sonatas UMB-DD3 $14.95 

Philip Frank, violin, Bernard Frank, piano 
Big Band Jazz (double album) UMB-DD4 $21.95 

Rob McConnell and the Boss Brass 
Piano Fireworks, Sonic Arts Laboratory Series #1 (double album) $21.95 

Russell Stepan, piano, Chopin Impromptu in Cil Minor, Polonaise in A Flat Major 
(3 different recording ambiences, plus test record) 

The Piano, David Montgomery, Sonic Arts Laboratory Series #2 $14.95 
Beethoven, Four Country Dances; Brahms, Five Waltzes from Opus 39; Godowsky, Alt Wein; 
Schubert, Twelve Landler, Opus 171; von Weber, Waltz in E Flat ("Frau Lieserl jupe!") 

usually cause one side of the pack to 
be a slightly different color than the 
other side. The most common symp- 
tom of slitting debris with new tape is 

the accumulation of oxide on and 

around tape deck heads, guides, tape 
lifters, etc. Debris can clog heads when 
they cause a separation of the tape 
from the heads. Of course, such tape 
deck problems as worn tape -edge 
guides or burrs in the tape path on any 
tape -contacting mechanism can gen- 
erate debris on any tape. 

Three other, more subtle, tape edge - 
related problems are width, weave, 
and curvature (see Fig. 10). Tape which 
has width variations usually has some 
weave and vice versa. In the purest 
sense of the word, tape could have 
weave and the measured distance be- 
tween the edges would always be the 
same (parallel edges), but the tape, if 
laid out on a flat surface, would ex- 
hibit a cyclic serpentine "weave" 
along its length. Blade wobble causes 
width variations and weave. 

Tape exhibiting width variations 
sometimes alternates from overwidth 
to underwidth, but not necessarily 
symmetrically. Width variations are 
more specifically related to wobble of 
the blades, while weave can also be 

due to lateral instability and side -to - 
side differences in web tension as the 
web enters the slitter blades. 

Tape is slit with curvature when the 
web tension at the slitter in -feed is 

greater on one side than on the other 
side of the web. Slitter alignment and 
web tensions are crucial to slitting 
without curvature. Curvature is 

measured by laying a length of slit 
tape on a flat, smooth surface such as 

plate glass. When the tape is complete- 
ly flat on the surface, the curvature 
measure is the distance of the middle 
of the length of tape from a line be- 

tween the two ends of the length of 
tape. 

Summary 
In summary, there are many ways in 

which tape edge quality affects record- 
ing performance mostly through fac- 
tors relating to head -to-tape interface. 
Slitting deficiencies are indicated 
when dishing, blowouts, ridging, cinch- 
ing, or debris is visible in the tape 
pack. Tape edge damage caused by 
the tape deck can also be identified if 
these edge -related parameters are, 
after several passes, compared with 
the condition of the tape edge when it 
was new. By careful visual inspection 
of each new reel, the discerning audio- 
phile can assess the slitting quality of 
the tape he buys to be sure that max- 
imum recording performance is 

achieved. 
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The one alternative to separates: 
The Yamaha CA -2010 Integrated Amplifier. 

PHONO2 

PHONO 
SELECTOR 

PHONO i 

47 AU 
MC 

f 

I /68 KO 

.1no,,n 

The Head Amplifier. Discerning music lovers all over the world are discovering the transparent highs and extended frequency response of the moving coil phono cartridge. While other manufac- turers require the addition of an expensive preamp or step-up transformer to boost the low output 
signal, Yamaha included a special head amplifier in the CA -2010. It's available with the flip of a switch 
on the front panel. And to help you get the most out of moving magnet cartridges, there's a 3 -position phono impedance selector. 
The Preamplifier. To assure exact, repeatable bass and treble settings, the controls are precision 
calibrated in V2dB steps. Dual turnover frequencies for both ranges double the versatility of these accurate tone controls. Completely independent Input and Output Selectors let you record one source while listening to another. And the power meters are easily switched to REC OUT readings in 

millivolts, so you can monitor the actual output level to your tape deck for cleaner, 
distortion -free recordings. 
The Power Amplifier. 120 watts RMS, with no more than 0.03% THD 20Hz to 
20, 000Hz into eight ohms. 

For tighter, cleaner bass response, the amplifier can be switched to DC operation. 
Class A operation is switchable on the front panel, delivering 30 watts RMS, with no 

more than 0.005% THD 20Hz to 20,000Hz into eight ohms. 
The twin power meters are fast -rise, peak delay-they can track even the briefest of 

transient bursts. Plus they can respond to levels from 1mW to 316W (into eight ohms). 
Real Life Rated: M The specifications of the individual components of the CA -2010 are 
superior to many separates. Individual specifications alone, however, can't possibly 
reflect actual in -system performance. That's why Yamaha measures overall perform- 
ance from phono in to speaker out, rather than at designated points along the signal 
path. Furthermore, we measure noise and distortion together over a broad output 
range rather than individually at the optimum output. 

Our Real Life Rated measurement is called Noise -Distortion Clearance Range 
(NDCR). On the CA -2010, NDCR assures no more than 0.1% combined noise and dis- 
tortion from 20Hz to 20kHz at any power output from 1/10th watt to full -rated power. 
Superb tonality from a musical tradition of technical excellence. The tonal 
accuracy of our audio components is referenced to the same standards used to evaluate 
the tonal accuracy of our world-renowned musical instruments. The result is a rich, 
clear :onality that is unknown elsewhere. You really must hear it. 

You really must hear the same resolutely accurate music reproduction available from 
all four Yamaha Integrated Amplifiers and four superb 
tuners. All are made to a single standard of 
excellence-a standard rooted in a 90 -year tradition of 
musical perfection. 

For a personal audition of the new Yamaha CA -2010, 
as well as the rest of our complete line of components, 
just visit your nearest Yamaha Audio Specialty Dealer. 
If he's not listed in your Yellow Pages, drop us a line. 
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Mitsubishi 
Pre-empts the 

Receiver. 
Introducing the docking 

tuner/preamplifier and am- 
plifier. Exclusively Mitsubishi. 

It is not a receiver. It is 

what receivers try to be. 
It is two com- 

ponents.Tuner 
and preamplifier 
on one chassis. 
That docks with 
our dual monaural 
power amplifier. 

It has The DM Factor. 
Dual Monaural construction. 
Exclusively Mitsubishi. 

It means more than mere 
stereo. It means inside our 
stereo tuner/preamplifier are 
two perfectly matched mono 
preamplifiers. Just like our 
component preamplifiers. But 
not like any receiver. 

Because it is not a receiver. 
It is a tuner with THD in 

stereo at 0.08%.With signal 
to noise in stereo at 75dB. 
With switchable selectivity for 
uncompromising reception. 

With incredible clarity and 

definition.Ten violins sound 
like ten violins, not one big 
mushy solo. 

It is a dual monaural pre - 

F derref 

amplifier with interchannel 
separation at better than 80 
dB at 20kHz. Far better than 
any receiver. With THD at 
less than 0.002%. For effective 
elimination of leaks, crosstalk, 
or any influence able to distort 
the stereo image. 

With the ability to handle 
the moving coil cartridge. 
For signal to noise at -77dB 
(0.1mV input). Previously un- 
heard of in any preamplifier. 

It is a tuner/preamplifier 
that docks with a dual mon- 
aural power amplifier. 100 
watts or 150 watts. With max 
RMS output power into 
8 ohms from 15Hz to 30kHz. 

With THD at no more than 
0.05% at rated output. 

It is a single, uncluttered 
unit with the convenience of 

a receiver. But the integrity 
of the exclusive 
DM Factor. The 
prime factor in 
making sure our 
equipment doesn't 
fictionalize any 

music that it plays. 
Because the equipment is 

Mitsubishi. And Mitsubishi 
has a standard: what comes 
out must be as real as every- 
thing that went in. 

Listen to the most expen- 
sive receiver you can.Then 
hear our DA -C20 dual mon- 
aural tuner/preamplifier and 
self -docking amplifier. 

Hear what our standard 
really sounds like. 

And, believe us, it doesn't 
sound like any receiver in 
the world. 

AK MITSUBISHI. 
AUDIO SYSTEMS 

For more information write Melco Sales, Inc., Dept. A, 3030 Fast Victoria Street, Compton, California 90221. 

Enter No. 24 on Reader Service Card 
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CONPLT1! 
nTTínñ SYSTI!NS 
M. J. Salvati 

This concluding article of the FM 

Antenna Systems series summarizes 
much of the earlier information by 

showing how the various recommend- 
ed system components can be com- 
bined to produce high -quality antenna 
systems tailored to specific situations. 
This is done with the three -column 
chart appearing on the following 
pages. To use this chart, scan the 
Reception Situation column until you 
find the one that most closely matches 
your own. Then, look at the cor- 
responding Antenna System column to 
see which components you will need. 

The number in the corresponding 
Layout column indicates which of the 

42 System Layout diagrams to follow in 

connecting the various components 
together. 

The various factors considered in 

outlining the reception situations in- 

clude whether the system is for FM 

only or TV/FM reception, the number 
of tuners and/or TV sets served, the 
local signal strength, the presence or 

absence of r.f. and/or multipath in- 

terference, and whether reception will 
be from one direction or several. 
Single -direction, weak -signal reception 
situations are further broken down by 

climate to permit choosing the lowest 
loss twinlead usable under the cir- 
cumstances. If a reception factor is not 
mentioned in a particular reception 
situation, it means that the recom- 
mended antenna system is the same 

either way. 
For simplicity, only one each of the 

recommended components (antenna, 
transmission line, etc.) are listed in the 
Antenna Systems. For convenience in 

purchasing, the components selected 
for a particular Antenna System are 

from the same manufacturer whenever 
possible. However, any of the other 
models recommended in the previous 
articles can be substituted; let price 
and availability be your guide. For in- 

stance, the Jerrold QFM-9 antenna 
with STO -82 balun can be substituted 
in any system specifying the Winegard 
CH -6060. In fact, the Jerrold combina- 

tion has the edge in interference situa- 
tions because of its slightly narrower 
beamwidth. Similarly, any of the previ- 
ously recommended spooled RG59 (or 
RG6) sized foil cables can be substi- 
tuted for the more convenient (but 
more expensive) Winegard CX-series 
prefabricated cables. 

Certain subjective decisions were 
made in regard to technical approach. 
For instance, switches were selected 
for "single FM tuner/single TV set" 
antenna systems in weak -signal areas 
instead of band separators (and their 
performance problems). Spooled coax- 
ial cable is specified for the antenna 
cable in multiple -set systems instead 
of prefabricated cable because many 
pieces of different lengths are also re- 

quired for the distribution system. Be 

sure to purchase a dozen or so F- con- 
nectors when using spooled cable. 

Reliable antenna rotators are avail- 
able from Alliance, Cornell-Dubilier, 
Channel Master, Radio Shack, Antenna 
Corp. of America, and others. Most of 
these manufacturers offer a choice of 
either automatic or semiautomatic 
control units. Automatic rotators are 
most convenient when you know the 
bearing of the desired FM station; 
simply turn the knob to the desired 
bearing and the antenna will rotate to 
point itself in that direction. If you like 
to "hunt" new stations, the semiauto- 
matic is preferrable. With this type the 
antenna rotates as long as you hold 
down a rotation button, and a pointer 
indicates the immediate direction. 

You will notice that all of the Anten- 
na Systems are designed for FM -only, 
VHF-TV/FM, or UHF/VHF/FM recep- 
tion. Although the UHF/VHF/FM sys- 

tems can be used in areas where only 
FM and UHF TV are receivable, it is 

quite silly to do so since most of the 
size, cost, and performance of an all - 
band antenna is attributable to the 
VHF section. Far superior performance 
at less cost is obtainable by installing 
separate FM and UHF antenna sys- 

tems. The separate antennas can be in- 

stalled on the same mast and rotated 
together, or the upper one can be 

rotated and the lower one fixed. 

Multiple Set Considerations. 
I strongly recommend that all multi- 

ple tuner installations use directional 
couplers regardless of signal level to 
ensure no multipath-like problems 
from mis -termination. In strong signal 
areas (5-50 millivolts output from a 

medium-sized log periodic), direc- 
tional couplers with 12- to 20 -dB tap 
attenuation should be used. In me- 

dium -signal areas (2-5 millivolts), 6 to 
9 -dB directional couplers (RMS Elec- 
tronics CA -1090 and CA -2012S series) 
are indicated. The style (1 -tap, 2 -tap, or 
4 -tap) of directional coupler(s) used in 
a multiple -set installation cannot be 
specified because it depends not only 
on the number of sets served, but also 
on the layout of the building in which 
the system is installed. The factors 
discussed in Part II must be considered 
in designing your system. 

For simplicity in the multiple -set 
System Layout diagrams, only two sets 
are shown being served by the trunk 
line. In practice, additional directional 
couplers can be connected into the 
line to serve more sets (FM tuners 
and/or TV receivers), or multiple -tap 
directional couplers can be substituted 
for the single -tap couplers shown. 

The only way to achieve multiple set 
operation in a weak -signal area is to 
use a low -noise distribution amplifier 
(good) or a mast -mounted preamp 
(best) to minimize the degradation in 

perceived S/N ratio that results from 
dividing a weak signal among many 
sets. However, this can only be done if 
all the signals in the passband of the 
amplifier (including local interference) 
are weak. Unlike FM tuners and TV 
sets, broadband amplifiers have no 
selectivity before their active devices, 
so even the finest are more susceptible 
to crossmodulation. 

When selecting an amplifier for 
TV/FM systems, be sure it has either no 
FM trap at all, or one that can be 

switched out of the circuit. Also, select 
a unit with a very low noise figure (3-4 

dB) to minimize the degradation in S/N 

ratio. All of the Winegard mast - 
mounted preamps shown in the sample 
layouts provide at least 14 dB gain, 
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WéoonfrsS. 
We couldñ't have 

done X115 without a 
head start 

Thirty yeas 3gc, other manufac- 
turers didn't inow where io begin mak- 
ing a tape recorder.. 

Sony nct only knew where to 
begin, but was pWttrg the firishing 
touches on its first tape recorder. 

That's qu to .3 ;imp to have on a 
very startled competbon. 

Today, we're se keeping them 
jumping. Proof nc:sdiíe: our 3 new 
front -loading cassette decks. The 
TC-K7II, KL and 1K3. 

Three decades pf sound engineer- 
ing, in producing Lott} tape and tape 
decks, have gone into these machines. 
Which is clearly ew dent from the sourd 
that comestut of them. 

Our transport mechanism. 
Designed so the music can 

transport you. 
The tape transport rreclhanism is 

perhaps the most important engineer- 
ing challenge got a tape deck. Sony 
deals with i= through a DC servo -con- 

trolled motor. A frequency generator 
(found on the K7 and K4) emirs a sig- 
nal which is relayed to electronic cir- 
cuitry, thereby controlling motor speed. 

This insures accurate, stable tape 
movement. 

Sony's intelligent resign encom- 
passes something as obvious es a 
servo -motor. And something as seem- 
ingly trivial as the best rubber com- 
pound for the pinch roller, or the best oil 
for the flywheel bearing. 

Nothing escapes Sony's attention: 
we're a prisoner of our perfectionism. 

Our head keeps us ahead. 
Our heads are our own ferrite - 

and -ferrite formula. Not bought from 
different supplier, they're made by 
Sony. The hard, high polish surface 
assures you of optimum conta:t, min- 
imum wear and maximum lice. (The life 
expectancy of a ferrite head is 200 
times longer than that of a conventional 
permalloy head. See what a head start 

can do w& -en ut comes to making 
heads?li 

Other features of these cassette 
decks include a Dolby Noise Reduction 
System. Thee-3osition bias and equili- 
zation sw tches for standard, fern - 
chrome and chromium dioxide tapes. 
Rec-more for irstant muting while 
record i -Fg. 

As 'complex as these electronics 
are, tha-'s how simple we've designed 
the cortrols to pe. They're refresr irrg y 
logical. With a solid, responsive feel. 

Th'r_y yeas ago, Sony was out in 
front. 

Today, catch one of these cassette 
decks a: ycur Sony dealer, and you'll 
see that no one has caught up wi h us. 

ONY 
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have VHF/FM noise figures of about 3 

dB (the lowest currently available in a 

broadband amplifier), and FM traps 
that can be switched out. The 

Winegard AC -9130 has very -high gain 
(24 dB) for extremely -weak signal 

VHF/FM reception. An AH -0100 hous- 

ing is needed to use any of these 

Winegard AC -series preamps with Jer- 

rold antennas (or any other antenna, 
for that matter, other than Winegard 
Chromstars). 

The low-cost, low noise (3.5 dB) 

Winegard GA -6700 can be used in a 

similar manner to operate a multiple 
FM tuner system in a weak -signal area. 

The author reports finding ad- 

ditional substitutes in case you have 

difficulty in obtaining some com- 
ponents; the RCA 10G221 and Arista 
900 band separators are high- 
performance substitutes for the Jerrold 
FSX1314. Similarly, Antenna Corp. of 
America's HDW-series of prefab- 
ricated cables is an exact substitute for 
the Winegard CX-series. 

Installation Details. 

Lightning protection must be provid- 
ed for every antenna system. A four - 
toot rod driven into the earth should 
be connected to the antenna mast by 
No. 8 aluminum wire. Additionally, a 

lightning arrestor (also connected to 
the earth) is required for systems using 
unshielded twinlead. Shielded twin - 
lead and coaxial -cable must have their 
shields connected to earth ground. 

Use high -quality 10 -foot mast sec- 

tions. Channel Master Duratube mast 
sections are the author's choice be- 

cause of their high strength and excep- 
tionally good rust -proofing. The Model 
2012 is suitable for omnis, the 1812 for 
FM log-periodics, and the 1612 for 
large TV/FM antennas. Finally, make 
sure the mast is securely mounted. 
Follow the directions accompanying 
the mounts you select, and don't make 
any compromises in their attachment. 

Reception Situation 
A) Single FM tuner 

Very strong signal area 
Many -direction reception 
No interference or multipath 
Low cost and simple operation 

B) Single FM tuner 
Strong -signal area 
Many -direction reception 

C) Single FM tuner 

44 
Strong -signal area 
Single -direction reception 

D) Single FM tuner 
Weak -signal area 
Many -direction reception 

E) Single FM tuner 
Weak -signal area 
Single -direction reception 
No interference or multipath 
Dry Climate 

F) Single FM tuner 
Weak -signal area 
Single -direction reception 
No interference or multipath 
Wet climate 

G) Single FM tuner 
Weak -signal area 
Single -direction reception 
Interference and/or multipath 

H) Single FM tuner/single U/V TV set 
Strong -signal area 
Many -direction reception 

I) Single FM tuner/single U/V TV set 
Strong -signal area 
Single -direction reception 

Antenna System 
Channel Master 4403 antenna 
Belden 9090 twinlead 

Winegard CH -6060 antenna 
Winegard CX coax 
Antenna rotator 

Winegard CH -6060 antenna 
Belden 9090 twinlead 

Winegard CH -6065 antenna 
Winegard CX coax 
Antenna rotator 

Winegard CH -6065 antenna 
Belden 8275 twinlead 

Winegard CH -6065 antenna 
Belden 8290 twinlead 

Winegard CH -6065 antenna 
Belden 8290 twinlead 

Jerrold VU -932S antenna 
Jerrold STO -82 balun 
Jerrold CAC -59 coax 
Antenna rotator 
Jerrold DC -12 dir. couplers 
Jerrold FSX-1314 band sep. 
Jerrold TR -75F terminator 

Jerrold VU -9325 antenna 
Belden 9090 twinlead 
Jerrold FS -1314 -FM band sep. 

Layout 
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2 

3(Note 4) 

3 
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4(N ote 1) 
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Reintroducing A World Standard... 
CBS Laboratories' STR Professional Test Records 

For over ten years, the original series of these high -precision test records 
set a standard for the audio industry. Now the new series sets an even 
higher standard. It's been revised, recut and expanded. 
The new series consists of eight records for professionals and one for 
non-professional audiophiles. 
Each record contains a complete series of easy -to -use tests to help you 
rapidly and accurately evaluate components and systems. Even one of 
these records can eliminate the need for costly, additional equipment. 
Each will find productive use and save you hours in the laboratory, on the 
production line and in field testing. 
Take a look at what this essential testing series contains: 

SEVEN STEPS TO BETTER LISTENING -For only $6.98, you can improve your system with CBS Laboratories' "Seven Steps to Better Listening." This high -precision lest record enables you to make sure that your equipment functions properly ... to tune your system to your ears and your room acoustics. Included is a detailed 16 -page booklet by Audio's Edward Tatnall Canby explaining how to use the record to improve the performance of your system. With the record you can perform the following "ears alone" tests: left -right identification, phasing, loudspeaker balance, tone control setting, alternate phasing, buzz and rattle elimination, lateral tracking, and vertical tracking. 

*STEREOPHONIC FREQUENCY TES'' RECORD STR 100 Designed for the 
evaluation of pickups and systems. Provides a constant amplitude 
characteristic below 500 Hz and a constant velocity characteristic above 
500 Hz. Tests include: Sweep Frequency-with the sweep rate 
synchronized for use with a graphic level recorder; Spot Frequency-with 
voice announcements; Channel Separation; Wavelength Loss and Stylus Wear-to pinpoint oversize or wcrn-out styli, and excessive pickup 
tracking force; Compliance; Phasing; Vertical and Lateral Tracking: Tone 
Arm Resonance-to check system performance at low and subaudible 
frequencies and thus reveal undamped resonance which may cause 
equipment overloading. 

*SQUARE WAVE, TRACKING AND INTERMODULATION TEST RECORD 
STR 112 Enables detailed study of tracking capabilities of stereophonic 
phonograph pickups. The square ware modulation allows a rapid appraisal 
of stylus -tip mass, damping, and tracking. Low frequency compliance and tracking are determined by means of 300 -Hz bands of progressively 
increasing amplitude. Intermodulation distortion measurements are made 
possible by graduated 200 -Hz interrrodulation test bands. The Str 112 has 
been cut with vertical angle approximating 15°, which is representative of current recording practice. 

* BROADCAST TEST RECORD STR ' 51 Developed especially to meet the 
needs of broadcast engineers, audiophiles, and other professionals 
seeking a convenient signal source for the testing and adjustment of all audio equipment. Tests include: phonograph pickup response and 
separation, speed accuracy at 33 1/ 3 and 45 rpm, wow and flutter, rumble 
and hum detection, ballistic test of 4.U. meters and many others." 

* RIAA FREQUENCY RESPONSE TEST RECORD STR 130 Provides RIAA frequency characteristics for the calibration of professional recording equipment and for testing the response of professional and consumer record reproduction equipment. Th s record is suitable for use with a graphic level recorder to provide permanent, visible records for precise evaluation. Spot frequency bands for use without automatic equipment are included. 

*318 MICROSECOND FREQUENCY RESPONSE TEST RECORD STR 170 
Provides pickup designers and recording studios with a high-level, 
easily -equalized signal for frequency response and channel separation 
measurements. The STR 170 employs a 318 microsecond characteristic 
corresponding to the "test" or "flat" mode common to most disc recording 
equipment. Constant amplitude recording is employed in the region below 
500 Hz with constant velocity recording in the region above. The transition 
is smooth, in contrast with the STR 100 which employs a sharp breakpoint 
at 500 Hz. The record is suitable for use with a graphic level recorder to 
provide permanent, visible records for precise evaluation. 

*WIDE RANGE PICKUP RESPONSE TEST RECORD STR 120 Makes 
possible the measurement of pickup response at frequencies far beyond 
the audible range, where elusive distortion elements can cause audible 
distortion. The low -frequency range includes glide -tones at twice normal 
level for the detection and elimination of arm resonance, loudspeaker cone 
and cabinet rattles. Other tests include: silent grooves for measuring 
rumble and surface noise characteristics; and standard level bands at O dB 
for overall system S/N measurements. This record is suitable for use with 
a graphic level recorder to provide permanent, visible records for precise 
evaluation. 

* QUADRAPHONIC TEST RECORD SQT 1100 Designed for calibration, 
verification, and adjustment of SO " 

° decoding equipment. The record 
provides test bands for pickup measurements, for adjustment of decoder electronics and for channel identification and balance. Each band is 
described in terms of recorded characteristics and its intended use. 

*RIAA PINK NOISE ACOUSTICAL TEST RECORD STR 140 Designed for 
acoustical testing of systems and loudspeakers and for psychoacoustic 
tests on reproduction equipment. With the STR 140 it becomes possible to 
test loudspeakers in the room in which they will be used. Spot frequency 
tones with voice announcements facilitate the testing procedure. 
Continuous glide -tones in 1/3 -octave bands cover the frequency range 
from 30 to 15,000 Hz and are synchronized with a graphic level recorder. 

The original series has been unavailable for many years. Quantities of the 
new and improved series are also limited. So make sure you have perfect 
copies on hand for years to come by ordering duplicates. Fill out and mail 
the coupon now for immediate action. SO is a Trademark of CBS Inc. 

Only a limited quantity are available. Be sure to order enough 
for many years of use. 

Send me the following test records: 

SEND TO: 
AUDIO TEST RECORDS 
401 N. Broad Street 
Philadelphia, Pa. 19108 

AU/4/77 

Seven Steps to Better Listening (STR 101) $6.98 each. Quantity Amount Enclosed $ 
H Stereophonic Frequency (STR 100) $10.00 each. Quantity (Payment must accompany order) 

I Square Wave, Tracking and Intermodulation (STR 112) $15.00 each. 
Quantity 

H ! Wide Range Pickup Response (STR 120) $15.00 each. Quantity Name 
' l RIAA Frequency Response (STR 130) $15.00 each. Quantity 

RIAA Pink Noise Acoustical (STR 140) $15.00 each. Quantity Address 
:1 Broadcast test (STR 151) 515.00 each. Quantity 

318 Microsecond Frequency Response (STR 170) $15.00 each. City 
Quantity 
Quadraphonic Test (SQT 1100) $15.00 each. Quantity State lip 

Enter No. 39 on Reader Service Card 
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J) Single FM tuner/single U/V TV set 
Weak -signal area 
Many -direction reception 

K) Single FM tuner/single U/V TV set 
Weak -signal area 
Single -direction reception 
No interference or multipath 
Dry climate 

L) Single FM tuner/single U/V TV set 
Weak -signal area 
Single -direction reception 
No interference of multipath 
Wet climate 

M) Single FM tuner/single U/V TV set 
Weak -signal area 
Single -direction reception 
Interference or multipath present 

N) Multiple FM tuners 
Strong -signal area 
Many -direction reception 

O) Multiple FM tuners 
Strong -signal area 
Single -direction reception 

P) Multiple FM tuners 
Weak -signal area 
Many -direction reception 

Q) Multiple FM tuners 
Weak -signal area 
Single -direction reception 
No interference or multipath 

R) Multiple FM tuners 
Weak -signal area 
Single -direction reception 
Multipath and/or interference 

S) Multiple FM tuners and U/V TV sets 

Strong -signal area 
Many -direction reception 

Jerrold VU -934S antenna 
Jerrold STO -82 balun 
Jerrold CAC -6 coax 
Jerrold DCS switch 
Antenna rotator 
Jerrold FSX-1314 band sep. 

Jerrold VU -934S antenna 
Belden 8275 twinlead 
Jerrold -Taco 873 switch 
Channel Master 0012 band sep. 

Jerrold VU -934S antenna 
Belden 8290 twinlead 
Jerrold -Taco 873 switch 
Channel Master 0012 band sep. 

Jerrold VU -934S antenna 
Belden 8290 twinlead 
Jerrold -Taco 873 switch 
Channel Master 0012 band sep. 

Winegard CH -6060 antenna 
Winegard CL -2700 coax 
Antenna rotator 
RMS directional couplers 
RMS CA -1230 termination 

Winegard CH -6060 antenna 
Winegard CL -2700 coax 
RMS directional couplers 
RMS CA -1230 termination 

Winegard CH -6065 antenna 
Winegard CL -2700 coax 
Antenna rotator 
Winegard GA -6700 preamp 
RMS directional couplers 
RMS CA -1230 termination 

Winegard CH -6065 antenna 
Belden 8275 twinlead 
Winegard FM -340 preamp 
RMS CA -2500 balun 
Winegard CL -2700 coax 
RMS directional couplers 
RMS CA -1230 termination 

Winegard CH -6065 antenna 
Winegard GA -6700 preamp 
Winegard CL -2700 coax 
RMS directional couplers 
RMS CA -1230 termination 

Jerrold VU -932S antenna 
Jerrold STO -82 balun 
Jerrold CAC -59 coax 
Antenna rotator 
Jerrold directional couplers 
Jerrold FSX-1314 band seps. 
Jerrold TR -75F termination 

6(Note 1) 

7(Notes 2,4) 

7(Note 2) 

7(Note 2) 

8 

8(Note 3) 

9 

9(Note 3) 

9(Note3) 

4(Note 1) 

AUDIO April 1978 



Auclio-Tecknica aiinouinces 
a creai ive new sturi 

toward 
better sound. 

AT811 
Electret 

Condenser 
Cardioid 

AT812 
Moving Coil 

Dynamic 
Cardioid 

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

w 
AT813 
Electret 
Condenser 
Cardioid 

AT801 
i! Electret 

Condenser 
Omnidirectional 

AT802 
Moving Coil 
Dynamic 
Omnidirectional 

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

audio teehnicao Great sound. right from the start! 
AUDIO-TECHNICA U.S., INC., Dept. 48A, 33 Shiawassee Avenue, Fairlawn, Ohio 44313 In Canada: Superior Electronics, Inc. 


