AND IT'S WHAT GOES
INTO HPM SPEAKERS THAT
MAKES THEM SOUND GREAT ON
EVERY PART OF THE MUSIC.

HPM 100 ' HPM 40



Most speaker companies try (o impress
you by describing the "wonderful” sound
that comes out of their speakers.

At Pioneer, we think the most believable
way to describe how good HPM speakers
are is to tell you what went into them.

THE HPM SUPERT WEETER.
SPEAKER TECHNOLOGY RISES TO NEW HIGHS.

[n many speakers, you'll
find that the upper end of the )
audio spectrum is reproduced
by an ordinary tweeter.

in HPM speakers, you'll
find that the high frequencies
are reproduced by a unique
supertweeter.

[t works by using a
single piece of High
Polymer Malecular film, thence the name
HPM) that converts electrical impulses into
sound waves without a magnet
voice coil, cone, or dome.

And because the HPM
supertweeter doesn't need
any of these mechanical parts,
itcan reproduce highs
with an accuracy and
aefinition that surpasses
even the finest conventional
tweeter.

As anadded advantage,
the HPM tilm is curved for
maximum sound dispersion.
So unlike other speakers, you don't have to
plant yourself in front of an HPM speaker to
enjoy all the sound it can produce.

MID-RANGE THAT ISN'T
MUDDLED.

For years, speaker man-
utacturers have labored over
mid-range driver cones that

The High Polymer Molecula- Super:weerer.
Soincredible, we named a whale line of spealers atierit.

You'lf never hear a sound ourokthcsa
die cast alumifnum speaker frames.

with the same materials that were being
usedin 1945.

Every wooter in the HPM <eries,
however, is made with a special carbon fiber
blend that's allowed us to decrease the
weightof the cone, yet increase the strength
needed for clarity. So you'll hear the deepest
notes exactly the way the musician recorded
them.

And because every HPM
woofer also has an oversized
magnet and long throw voice
coil, they can handle more
power without distorting.

OTHER FEATURES YOU

RARELY HEAR OF
Every HPM speaker has
cast aluminum frames, in-
stead of the usual tlimsy stamped out metal
kind. So rhat even when you push our
speakers to their limit, you only
hear the music and never the
frames. In fact, our competitors
were so impressed, they
started making what look like
die cast frames, but aren'.
HPM speaker cabinets
are made of specially com-
pressed board that has better
acoustic properties than ordi-
nary wood.
Their speakers have level
controls that let you adjust
the sound of the music to your living room.
And these features are notjust found in
our most expensive HPM speaker,
but inevery speaker inthe
HPM series.
- All of which begins to ex-
plain why, unlike speakers
that sound great on only part

are light enough to give you
quick response, yet rigid enough
not to distort.

Pioneer solved this problem by creating
special cones that handle more power, and
combine lower mass with greater rigidity. So
our HPM drivers provide you with cleaner,
and crisper mid-range. Which means you'll
hear music, and not distorticn.

WOOFERS THAT TOP EVERY OTHER BOTTOM.

Conventional woofers are still made

Corp . 85 Oxlord [ri
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level controls that let you adjust the sound
1o your listening area.

of the music, HPM speakers
sound greaton all of it.

At this point, we suggest you take your
tavorite record into any Pioneer Dealer and
audition a pair of HPM speakers in person.

[f you think what went into them
sounds impressive, wait till you hear what
comes out of them.

WPIONEER

We bring it back alive.






WHAT COMES OUT
OF ASPEAKER IS ONLY
AS IMPRESSIVE AS
- WHAT GOES INTOIT.
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DISCWASHER
presents

The Clean Truth
About Your
Naked Stylus

When your stylus plays over one
light fingerprint or one tiny “bead" of
vinyl stabilizer, the clean naked dia-
mond becomes a glazed, dust-holding
abrasive weapon wearing away at your
records and masking their true sound.
This unseen build-up may actually hold
the tracking tip of the diamond out of
the record groove.

Accumulated grit
on stylus that
looks “‘clean” to
the naked eye.

The SC-1 Stylus Cleaner from
Discwasher is designed with a brush
that is stiff enough to remove harmful
accumulation, but gentle enough to
avoid damaging delicate cartridge as-
semblies. Two drops of Discwasher’s
D3 Fluid add extra cleaning action to
the SC-1 without the side-effects of
alcohol, which can harden rubber canti-
lever mountings.

After cleaning with
SC-1 and D3
Fluid by
Discwasher.

The retractable, wainut-handled
SC-1 includes a magnifying mirror for
convenient inspection of stylus/car-
tridge alignment and wiring.

Get the clean truth from your
records; get the SC-1.

SC-1 STYLUS
CLEANER

discwasher®inc.
1407 N. Providence Rd.

Columbia, MO 65201
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A Great New Sound From Stanton-
The Choice of The Professionals

Now the great performance enjoyed by recerding professionals
worldwide in the Stanton 881S canridge is alsc available inabrand
new, lightweight headphone the Stanton Dynaphase 55.
Professional quality sound is the resutt of superior Stanton driver
design that includes 12" dynamic high velocity eiements with a
specially formulated synthetic film diaphragm and samarium
cobalt magnets.. allowing for low distortion and 2xceptionally
wide frequency bandwidth.

The tuning of the air cavity behind the diaghragm s a unique
design cf Dynaphase 55. It keegs the air in ghasea delivering
flatiest response and finest acoustical baehavior of the driving
element. Includes adapter plug. Suggested retall *$60

Picturedtotheright, is the Stanton Dynaphase 35, a headphone
offering top performance at its price With an adapter plug. *$45

The top-of-the-line Sterec Wafer Modsal XX is as fine as they

=N 5
come and featherlight for comfort *$7C g S I aN l 0n
For further information, contact Stanton Magnetics, 200 Terminal  Kixad )

Drive, Plainview, N'Y. 11803 € 197 STANTON MAGNETICS THE CHOICE OF THE PROFESSIONALS ™~
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New AT30E

Stereo Phono Cartridge
with Vector-Aligned™
Dual Moving MicroCoils™
and user-replaceable Stylus

The subtle, yet unique characteristics of mov-
ing coil cartridges have had their admirers for
years. A top-quality moving coil cartridge ex-
hibits remarkable sonic clarity and trans-
parency. This performance can be attributed
to the very low mass, and low inductance of
the tiny coils used to sense the stylus motion.
But until now, moving coil cartridge popu-
larity has been limited by three major prob-
lems which seemed almost inherent to moving
coil designs.
1) It seemed impossible to make a user-
replaceable stylus assembly without com-
promising performance; 2) most moving coil
cartridges exhibited relatively low tracking
ability due to rather stiff cantilever mounting
systems; and 3) output of the cartridge was
below the level needed for commonly avail-
able amplifier inputs.
Introducing the new Audio-Technica AT30E
and the end to all three problems! Our design
approach is simple and direct. Rather than
locate the coils in the cartridge body, they
are integral with the stylus
assembly. If the stylus be-
comes worn or damaged, the
entire moving system, coils
and all, is simply unplugged
and replaced, just like a mov-

gold-plated connectors insure
loss-free connections so vital
at the low voltages generated
by a good moving coil car-
tridge. The result is easy field
replacement with no penalty
in terms of performance.

Careful research indicated
that good tracking and mov-
ing coil design were indeed
compatible. By controlling effective mass
and utilizing a radial damping system similar
to our famed Dual Magnet™ cartridges, we
have achieved excellent tracking ability

ing magnet cartridge. Large, t

a moving coi
cartridge you can
recommend
your best

throughout the audio range. Compliance is
individually controlled during manufacture

-of each assembly to optimize performance.

This extra step, impossible with most other
designs, coupled with our unique radial
damping ring, insures excellent tracking of
the high-energy modulation found in many of
the top-quality recordings now available.

Each coil is located in the ideal geometric
relationship to reproduce ‘‘its’’ side of the
record groove. This Vector-Aligned™ design
assures excellent stereo separation, minimum
moving mass, and the highest possible effi-
ciency. It’s a design concept which is
exclusive to Audio-Technica, and is a major
contributor to the outstanding performance
of the AT30E.

We can’t take credit for solving the low
output problem. The AT30E output is simi-
lar to many other fine moving coil cartridges.
But an increasing number of amplifiers
and receivers are featuring built-in ‘‘pre-
preamplifiers’’ or ‘‘head amplifiers”’ to
accommodate moving coil
cartridges directly. Thus the
new systems buyer can make
a cartridge choice based on
sonic characteristics rather
than on input compatibility.
In addition, Audio-Technica
offers the Model AT630
Transformer for matching
to conventional amplifier
inputs.

The new Audio-Technica
AT30E Dual Moving Micro-
Coil Stereo Phono Car-
tridge. With the introduction
of this remarkable new de-
sign, every important barrier
to full enjoyment of the moving coil listening
experience has been removed. Progress in
sound reproduction from Audio-Technica. ..
a leader in advanced technology.

INNOVATION 0 PRECISION O INTEGRITY

‘audio-technica@

AUDIO-TECHNICA U.S,, INC., Dept.10A

33 Shiawassee Avenue, Fairlawn, Ohio 44313

Editor
Eugene Pitts |11

Assistant Editor
Kay Blumenthal

Design
Frank Moore

. Design Assistants
Barbara D’Aprile, Mark Collins

Production Manager
Margaret Zibelman

Associate Editors:
Edward Tatnall Canby, Bert Whyte
Senior Editors:
Richard C. Heyser, B. V. Pisha
Howard A. Roberson

Contributing Editors/Artists:
Tom Bingham, Herman Burstein,
Ted Costa, john Diliberto,
Leonard Feldman, Joseph Giovanelli,
Edward M. Long, C. G. McProud,
Gary Roseman, Jon Sank,
Donald Spoto, Gary Stock,
Michael Tearson, George W. Tillett,
jon Tiven

Vice President/Publisher

Jay L. Butler
& AMEg,
& (o
S e
?: O z AUDIO is published monthly by.
T y ¥ North American Publishing Company,

L
G ¢ frvin |. Borowsky, Founder and President
Frank L. Nemeyer, Vice President/General Manager
Jerome W. Lerman, Vice President/Finance

joseph Florentine, Chief Financial Ofticer

R. Kenneth Baxter, Vice President/Manufacturing
Vijay Chowdhry, Production Director

Jack Maxson, Promotion Director

Betty Brodsky, Subscription Promotion Director

S. Q. (Shap) Shapiro, Circulation Consultant

Jean Davis, Circutation Manager

Dorothy Yockey, Subscription Fulfillment Manager

ADVERTISING SALES

Jay L. Butler, Vice President/Publisher,
545 Madison Ave., New York, NY 10022
Telephone (212) 371-4100

East Coast Sales Office: Jay L. Butler, Vice President/
Publisher, 545 Madison Ave., New York, N.Y. 10022.
Telephone (212) 371-4100.

West Coast Sales Office: Jay Martin, 17000 Ventura
Bivd., Encino, CA 91316. Telephone (213) 788-9900.

Classified Advertising: Carolynn Sumner,
401 North Broad St., Philadelphia, Pa 19108
Telephone (215) 574-9600

Conti al Europ Repr ive: V. B. Sanders,
International Publishers Advertising Service,
Raadhuisstraat 24, P.O. Box 25, Graft-De Ryp, Holland.
Telephone, 02997-1303

England: The Paul Singer-Lawrence Media Group,
54 Burton Court, London SW 3 SY4, England. Phone,
01-730-3592

©1979, North American Publishing Co. Established
1917 ALL RIGHTS RESERVED.

World Library Congress Number 1SSN0004-752X
Dewey Decimal Number 621.381 or 778.5

Editorial Contributions are welcomed but shouid be
accompanied by return postage. Submissions will be
handled with reasonable care, but the publisher as-
sumes no responsibility for return or safety of manu-
scripts, photographs, or artwork.

Printed in U.S.A. at Columbus, Ohio. Second-class
postage paid at Philadelphia, PA and additional mail-
ing offices. USPS Number 036-960

U.S. Subscription Rates: 1 year $12.00, 2 years $22.00, 3
years $30.00.

Other Countries: 1 year $18.00, 2 years $34.00, 3 years
$49.00.

Back issues, when available, $5.00 postpaid

Audio Publishing, Editorial, Subscription, and Advertis-
ing Production offices, North American Building, 401
North Broad St., Philadelphia, PA 19108.

Telephone: (215) 574-9600.

Postmaster: Send Form 3579 to above address.




Empire’s EDR.9
The Phono Cartridge Designed for
Today’s Audiophile Recordings

Direct-to-Disc und digital recording
have added a fantastic new dimension
to the listening experience. Greater dy-
namic range. detail, stereco imaging,
lower distortion and increased signal-
to-noise ratio are just a few of the
phrases used to describe the advantages
of these new technologies.

In order to capture all the benefits
of these recordings. you should have a
phono cartridge specifically designed to
reproduce every bit of informution with
utmost precision and clarity and the
least amount of record wear.

The Empire EDR.9 is that cartridge.
Although just recently introduced, it is
already being hailed as a breakthrough
by audiophiles, not only in the U.S., but
in such foreign markets as Japan, Ger-
many. England, France, Switzerland and
Sweden.

What makes the

1.

EDR.9 different?

Within the cantilever wube, we added
a mechanical equalizer. It serves two
purposes: (1) to cancel the natural reso-
nance of the cantilever tube, and (2) 1o

EMPIFE EMPIFE EWPIFE EVPIFE BWPIFE EVPIFE EMPISE

improve the overall transient response
of the caruridge. The end result is a
stylus assembly that has a mechanically
flat frequency response. The frequency
response extends [rom the 20Hz 10 35Hz
with a deviation of no more than = .75
dB. No other magnetic cartridge has
that Kind of performance. We call this
stylus assembly an “Inerually Damped
Tuned Stylus! the refinement of which
took over 6 vears.
)

Contact arca of
ordinary

Large contact area
of LAC Diamond.
L hiptical Diamond.

In order to reproduce a groove con-
taining extreme high (requency musical
overtones. the stylus tip must have
small enough dimensions to fit within
the high frequency portion of the groove.
Yet. the smaller the sivlus tip, the greater
the pressure applied to the record sur-
fuce and the more severe the record
wear. In the EDR.9, we have responded
to these conflicting requirements by de-
veloping a stylus that huas the proper
dimensions from side-to-side. a much

Enter No. 16 on Reader Service Card

smaller dimension from front-to-back.
and a very large. low pressure degree
ol contact between stylus and groove
top-to-bottom. The net result of this
large contact area. which engineers call
a “footprint’ is that the stylus of the
EDR.9 can track musical signals to the
limits of audibility and beyond, yet has
the lowest record wear of any cartridge
presently available. The stylus shape of
the EDR.9 is called L.A.C. for "Large
Area of Contact”

3.

Conventional cartridges exhibit radi-
cal changes in their frequency response
when connected to different preampli-
fiers. This is because the load condi-
tions — the amounts ol capacitance and
resistance provided by the preamp-
vary tremendously from one preamp
to another. and from turntable to turn-
table. Consequently. most phono car-
tridges. even expensive ones. have their
frequency response determined essen-
tially by chance. depending on the sys-
tem they are connected to.

But the electrical elements of the
EDR.9 have been designed to remain
unaffected by any normal variations in
load capacitance or resistance. Thus.
the EDR.9 maintains its smooth fre-
quency response and accurate transient-
reproduction ability in any music system,
irrespective of loading conditions.

FREQUENCY IN CYCLES FTR B1COND.

A conventional cartridge’s frequency re-
sponse changes when connected (o different
preamps.

e

FREQUENCY IN CYCLES FER SECOND

EDR.Y is not attected by changes in loading
conditions.

4.

Then. as a final test of performance.
we listen to every EDR.Y to make cer-
tain it sounds as good as it tests. At
$200, the EDR.9 is expensive. but then
again. so are your records.

For more detailed information and
Ltest reports, write 1o:

Empire Scientific Corp.
Garden City, NY 11530

ENVPIFE
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Single 1 inch Convex Diaphragm tweeter

Full Warranty for Five Years

$160to $168
(depending on shipping distance from factory)

Room Matched® 11"x 18Va"x 10"
8" Woofer, system resonance 52 Hz

ALLISON ACOUSTICS INC. 7 Tech Circle, Natick, MA 01760

Full specifications
available on request
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Wire You're At It...

Q. | have a tape recorder with an
amplifier not worth repairing. | also
have a 30-watt power amplifier and a
preamplifier. | would like to take the
tape transport, power amplifier, and
preamp and construct a nice little tape
machine. The preamp is equalized for
tape-head playback. | want my ma-
chine to be able to record from a mi-
crophone and also from my music sys-
tem. Now, when | wire this stuff to-
gether, will | need any extra equalizers
and, if so, where? Using block di-
agrams, can you indicate how | should
wire the system? — Nathaniel Stelton,
Chicago, IlI.

A. To be able to record, you need
an oscillator circuit of about 80 kHz or
higher to power the record and erase
heads, a circuit with sufficient gain
and proper treble boost to supply au-
dio signal to the record head, a circuit
to drive a record level indicator to
proper indication at a reference re-
cording level (one that causes the
meter to read 0 VU for a 400-Hz signal
that produces one percent harmonic
distortion on the tape), and proper
switching facilities to go between re-
cording and playback and to choose
between low-level and high-level in-
puts. This is a tall order, and the Tape
Guide is not able to perform such a
design service. | would suggest that
you search for articles on tape ampli-
fiers and write to manufacturers of re-
placement heads, who sometimes pro-
vide circuits to go with their heads.

Decodering De Deck

Q. I am considering the purchase of
a four-channel decoder. What func-
tion would my tape deck assume with
such a unit?— Roy Clark, Chicago, IlI.

A. The purpose of the decoder is to
convert signals on two channels into
four-channel sound. Assuming you
have a program source with encoded
signals — such as a phono disc or tape
— the decoder would perform the
above function. Thus, if you have an
encoded tape, you would play the
tape into the decoder and the output
of the decoder would go to your audio
system. | do not know at what point
the decoder is connected to your sys-
tem: consult the decoder’s instruction
manual on this. Often the decoder is

meant to go between the preamp and
power amplifier, and in this case, the
tape output would go to your audio
system input (preamplifier) and
thence to the decoder.

Level Compatibility

Q. | am concerned about the com-
patibility of tapes produced on “new
generation” cassette decks with my
original Advent Model 200. | have
been considering the purchase of a
new cassette deck because of its low
wow and flutter but have been trou-
bled by the lack of a calibration oscil-
lator within such decks. Advent says
that for each type of tape the input
must be adjusted so that the output of
the tape yields the standard Dolby
level at 400 Hz. Without the internal
oscillator it is not possible for the user
to adjust the input level, and taking
the deck to a service center for this ad-
justment consumes too much money
and time. How much degradation of
performance could be expected when
making the change from standard tape
to chromium dioxide and other new
tapes if one doesn’t change the origi-
nal setting of the Dolby level? Will a
tape made on one of these decks per-
form adequately on my Advent 200?
— Ivan Ross, APO San Francisco

A. Tapes do differ in their output
characteristics, and Dolbyized tape
machines should therefore be properly
adjusted for the tape to be used. |
would imagine that being about 2 db
or so off proper adjustment would
make only a minor difference, proba-
bly an unnoticeable one. This is based
on Advent’s statement for its Model
100 Dolby unit that the expectation
when calibrating is to come within 2
dB of correct level. However, different
tapes may have outputs more than 2
dB apart, so that readjusting the tape
machine for the particular tape to be
used does become important. Accord-
ingly, | have to advise you to acquire a
cassette deck which has suitable cali-
bration facilities for your use and does
not require you to go to a service tech-
nician when you change tapes. A

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

AUDIO ¢ January 1980



Ovr racording tepe
B e Sy is considerad by most
audiophiles fo be the
worlds finest tape.
Our taps window

is welded r 1o keep
dustor.

| ‘j\
AN\

Qur oressure
pad is bocked into \
a special four-sided
refaines to Maintain
perfect tape-to-head
confac-.

—

Cur:lio sheetis N 4
mace ¢ a sJbstance A
that's sc slippery, even \

lue can”- stick to it. N
g
Qur |eoc:e\

not cnly keeps -
you trom nmaking
reco-cding errors

italso keeps your
tape Feads clean.

N\
N

Cur special guide
rollzrs mak= sure ou-
tap= stays parfectly
Ovr cassette is 12/d alic ned with your tape
togather by steel hec ds.
screws to dssure precise
alignment and evzan

Our tcpe is archored
-0 our hub by a =x=cial

d's rioution of pressure ) ')_Jr sta wdord cassefte shell <lamping pin tha nakes
onall s des of the is f rished to higner tolerance= I ! -

} slippoge imposskde.
casefte. the vincustry stancards.

ere's more to
1e world's best tape than
orid’s best tape.

Qur reputation for making the  and more work into our cassettes we believe in a simple phidosophy.
world’s best tape is due in partto  than most manufacturers put into To get great sound out of @
making the world’s best cassettes. their tape. cassette takes a lot more than just

In fact, we put more thought We do all this, because at Maxell  putting great tape into it.

AN
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Maxe!l Corporation of America, ¢0 Oxford Drive, Moonackie, N.J. 07074.
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Bert Whyte

Projection TV continues to be one of
the more controversial areas of the
current video boom. While “bigger is
better” has been a watchword in many
aspects of consumer merchandising in
this country, big-scieen projection TV
has been a slow-starter in the video
marketplace. Some of the reasons
cited for buyer resistance are that ’the
projection systems are too big and
bulky,” “the picture is big, but it's not
sharp enough,”
“the picture isn’t
bright enough,”
and “‘the projec-
tion systems are
much too expen-
sive.” One could
be very cynical and
state that if John
Q. Public had the
money to afford a
system, the other
objections  would
miraculously dis-
appear.

Cynicism aside,
there are many
people who feel
that their objec-
tions are well-
founded. The de-
sirability of big-
screen projection
TV is self-evident
to most people. The question is can
they get a system which they feel will
satisfy the criteria most important to
them? | think it pertinent to define
what | mean by “big-screen projection
TV.” My reference is to units like the
Advent Videobeam models, the Sony
60- and 72-in. systems, the Panasonic/
Quasar 60-in. models, the GE Wide
Screen 1000, and the forthcoming
Henry Kloss Novabeam. | most defi-
nitely do not mean the "“gimcrackery”
systems which comprise some sort of
lens and mirror assembly kit which
purport to turn your TV set into a pro-
jection system. Most of these are noto-
rious for their low brightness levels
and poor picture resolution, and they
probably have turned more people off
projection TV than anything else.

Projection TV is a highly specialized

product, appealing (at least at present)
to a restricted specialized market. It is
not a casual product for the average
TV dealer. The systems must be set up
precisely and demonstrated properly.
The idea is to educate, not intimidate,
and | regret to say that such enlight-
ened selling is the exception rather
than the rule.

Of all the objections to projection
TV systems, their sheer size and bulk

apparently are the major reasons why
people develop sales resistance. De-
pending on the size and layout of the
available rooms in their homes, when
they find they may have to devote a
room or a major portion of a room to
accommodate a projection TV system,
many consumers’ enthusiasm for big-
screen TV is considerably dampened.
Of course, there is the other side of
the coin, where in many homes the
den or playroom is used principally for
TV viewing, so the transition to projec-
tion TV is relatively painless. Nonethe-
less, in either case, size is a definite
factor governing the purchase of a
projection TV system. At this point,
General Electric Co. enters the picture.

General Electric has been in the in-
dustrial area of large-screen projection
TV for a lfong time. In fact, if any of

those Texas oil barons or Saudi sheiks
want to live it up a bit, for a mere $50
or $60 thousand, they can get a GE Fi-
dophor projection TV system with an
8- by 10-ft. screen (!) with picture
quality that will “blow their mind.” For
impoverished mortals like us, GE has
come up with a very clever projection
TV system they call the Wide Screen
1000 Home Television Theatre.

GE designates this model Wide
Screen 1000 be-
cause the total
screen area is 1000
square inches. The
screen is 45 inches
measured diago-
nally. Now, there
have been some
snide remarks that
at 45 inches this is
only a Mickey
Mouse type of big-
screen TV, but you
can look at this
two ways. It's only
5 inches less than
the standard
screens offered by
Sony and Panason-
ic/Quasar, or it’s 20
inches more than
the biggest tube
size (25”) on the
market. But, in any
case, 1000 square inches is a helluva
big picture! The Model 1000 is an im-
posing piece of equipment, almost 70
inches wide and standing 49.5 inches
high. However, it is designed so that
the screen area is 47 inches wide, then
the cabinet drops 26 inches and be-
comes a 22.7-inch platform made to
accommodate a video cassette recor-
der. Most importantly, the total depth
of the Model 1000 is 24.4 inches, and
you must understand that this is a to-
tally self-contained system. The screen
IS not a separate item, placed above
the projector unit, but is within the
furniture cabinet structure and at eye
level when seated. Furthermore, un-
like the curved screens of other pro-
jection systems, the Model 1000 em-
ploys a flat picture screen.

The reason why a flat screen can be
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ACCURACY.
JBL LAYS IT ON THE LINE.

Why do so many stars and stu-  to match the music as played. but we want to keep our mes-
dios use JBLs? And more dis- Clear and lifelike. sage short and sweet. The
cos” than any other speaker? We can state this with reason so maiy stars, studios
Accuracy is the r some pride since we  and professional installations
answer. The create our speakers  prefer our speakers is JBL ac-
music as per- from the grourd up. curacy. Their living depends on
formed. That’s Concept, design, indi- how good theyv sound. So if you
the sound the vidual components—  question your own ears, trust
pros insist on. all are created at our  theirs.

No wonder 7 of TR TOIG B I IR S T 0k plar;t and tgsled James B. Lansing Sound,
the 10 top al- Frequency (112) agamst stringent en-  Inc., 8500 Balboa Boulevmd
bums in 1978 On-axis frequency response, ~ gineering specifi- Nort]n idge, CA

were recorded, L212 system. cations. Rigorous 91329.

mixed or mastered on JBLs!* quality control is applied every

demzlﬁg clin“:\lf:‘:; pan G \K’lgcould go into FIRST o
Speakfr Lin our more technical detail WITH THE
line. JB k-

ne B sest | w= Q) e PROS.

100

Response (4B

80 90

*Billboard Disco Survey, 1978.
**Recording Institute of America Survey.
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Sound has color. All kinds of wild and way-out
and wonderful color.

That’s why Sony is introducing audio tape with
Full Color Sound.

To reproduce every shade, every tone, every tint
of color that’s in the sound itself.

Sony tape with Full Color Sound has such a full
frequency spectrum it can actually record more
sound than you can hear.

If your tape recordings don't sound the way this
ad looks, switch to Sony audio tape. And be up
to your ears in bright brilliant beautiful color.
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Real Power
for the Real World:

The Apt 1 Amplifier

Apt Corporation believes there’s only
one good reason to create a new pro-
duct: a genuine need. The Apt 1 Amp-
lifier is just such a product. With 3dB
of Dynamic Headroom, it can deliver
as much as twice its 100w average
rated power (20 Hz-20 kHz @ 0.03%
THD) on musical peaks—just as pro-
gram material so often requires. And,
it can deliver this extra performance
into any actual loudspeaker, not just
on the test bench. The Apt 1also in-
corporates new approaches to power
supply, driver stage, and protection
circuit design, which all contribute to
a uniquely useful amplifier.

Problem Solving
in a Real System:

The Holman Preamplifier

You don't live in an ideal world—
neither does your stereo music sys-
tem. The Holman Preamp is the re-
sult of over 2 man-years of research
into how and why components be-
have in real-world hifi systems. As
such, it provides an unprecedented
balance of features and perfor-
mance, which combine toward a
common goal: sonic excellence.

The Holman Preamplifier and the
Apt 1 Amplifier; individuatly or to-
gether they make music systems

work better, and sound better.

For information, check the appro-
priate box(es) below and send with
your name and address to:

Apt Corporation
Box 512
Cambridge, Massachusetts 02139

O Apt 1 Amplifier brochure and the
name of your local dealer.

0O Holman Preamplifier brochure.

0O For an Apt 1 Owner’s Manual,
please send $4 ($5 foreign).
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used, and why the system can be inte-
grated within the cabinet, is that the
Model 1000 is a rear projection device.
Underneath the VCR platform, actual-
ly at right angle to the picture screen, a
single-gun color picture tube furnishes
the TV image, which, through a com-
plex series of mirrors, is finally pro-
jected on the rear of the plastic view-
ing screen. This screen is akin to a
Fresnel flat-lens system, which has the
capacity of increasing brightness. The
single-gun picture tube avoids the col-
or convergence problems associated
with three-gun tubes, which naturally
would cause alignment anomalies
with the mirror system.

With our present 525 lines-to-the-
inch TV system, even with the most
perfectly tuned closed-circuit system,
picture resolution leaves something to
be desired. On most big-screen projec-
tion systems, picture resolution is inev-
itably degraded. Further, every big-
screen picture | have seen up to now
suffers in varying degrees from a cyan
(blue/green) cast overlaying the pic-
ture. This should be correctable; a col-
or tint control should in essence intro-
duce more red into the signal, and,
since red is the complement of cyan,
the cast should disappear. Whatever
the case, either those demonstrating
the particular projection TV are not
bothered, are not really aware of the
cyan cast, or they don’t know how to
make the tonal correction. All this is
leading up to the fact that the Model
1000 does not suffer from this malady.
The picture resolution and screen
brightness are the best | have seen on
any big-screen projection system thus
far. Like all projection TV systems,
maximum brightness is obtained when
viewing the picture directly on axis.
Even slightly angled viewing causes a
rapid fall-off in brightness. Another
point in favor of the Model 1000 flat
screen is the even distribution of
brightness and picture resolution over
the entire screen area, a good deal bet-
ter than with other systems.

The Model 1000 uses digital circuitry
for push button electronic tuning of
channels. There are controls on the set
and a hand-held remote control (of
the high-frequency sonic signal/sensor
type) which works on both UHF and
VHF services and can turn the Model
1000 on and off, adjust volume levels,
and activate a muting switch. There
are push buttons numbered one
through nine, and a zero, and another
push button designated as “enter.”” In
use, the desired channel number is se-
lected, then the “enter” button is
pushed to activate the channe!
change. The channel selected is dis-

played on an illuminated digital read-
out. When another channel is select-
ed, a tiny red indicator dot lights up,
showing the sensor received a change
command. Because of the electronic
tuning, it is possible to go directly
from one channel to another, i.e. 2"
to “11,” rather than through all succes-
sive channels as is the case with rotary
mechanical tuners. On the control
panel on the set are rotary controls for
brightness, contrast, sharpness, and an
off and on switch for VIR (vertical in-
terval reference). There are two sets of
color (intensity) and tint (hue) con-
trols. One set is for standard manual
adjustment; the other is for use when
the VIR switch is on, and the VIR sig-
nal is being broadcast as indicated by
a red signal light. The VIR feature is of
help in maintaining correct color bal-
ance from scene to scene and from
channel to channel, but | can get the
most accurate color balance when |
use the manual controls.

The Model 1000 is a nice-looking
piece of furniture of fine walnut
veneers, with contrasting beige-col-
ored suede VCR platform and control
panel fascia in the same material. The
optimum viewing distance is about 12
to 14 feet from the screen and, as
noted previously, directly on axis. The
impact of such a large bright picture
with well-saturated colors, good clean
whites, and good contrast ratio is dra-
matic. All kinds of programs benefit
from the big screen but, needless to
say, football, baseball, and all other
sports furnish a greater sense of action
and become much more exciting.

Refinements | would like to see on a
“Mark Two’” model? I’'m old-fashioned
enough to want the facility of fine tun-
ing each channel. It is an automatic
function now, and | must confess
there are no picture anomalies, no ver-
tical rolling, etc., but | want to see if |
can beat the automatic control and get
an even better picture! The remote
control is great, but it should be made
full function, capable of changing col-
or and tint and brightness and con-
trast. As you can imagine, the VCR
platform invites you to do the obvious:
Mate this big-screen projection TV
unit with a good video cassette recor-
der. At a list price of $2,895.00, the
Model 1000 is the least expensive of
what | choose to call the “legitimate”
projection TV systems. Evidently a lot
of people are as impressed with the
Model 1000 as | am, since over 30,000
have been sold — far more than any
other system. After months of use, the
delights of big-screen TV haven’t
palled on me, and so far this unit has
proved to be utterly reliable. 4
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Technics RS-M85 MK 2 with metal tape.
We pushed performance fo a new high.
But kept the ald price:

’l"echmc«smu,r«-m’1 ;I! llliliﬁ ')'

Last year you could get the precision of direct drive
and the unparalleled accuracy of quartz with Technics
RS-M8S5. The cassette deck Aucio magazine (June ‘79)
said “had the best tape speed characteristics ever
measured in a cassette deck.” This year you can get
that same accuracy with the RS-M85 MK2. Along with
the additional benefits of metai tape. Yet we didn’t
add a cent to the price.

What we did add is more dynamic range, a wider
frequency response and sendust-formulation heads
that easily handle the difficult jobs of recording and
erasing metal tape.

One more difficult job the RS-M85 MK2 easily
handles is keeping wow and flutter down to a micro-
scopic 0.035% while maintaining excellent speed
accuracy. But that's not surprising. At least not with
Technics quartz-locked direct drive. This servo system
compares the rotation of our direct-drive motor with
the unwavering frequency of a quartz oscillator,

Enter.No. 15 on Reader Service Card

and instantly applies corrective torque whenever the
slightest speed devigtior is detected.

Another one of the RS-M85 MK2's bright spots
is its two-colored fluorescent (FL) bar-graph meters.

A device attack time of ust 5 millionths of a second
proves they’re fast. While no more than 0.1dB devi-
ation from the O VU level oroves they're accurate.
And that's proof enough.

Still, the RS-M85 MK2 has even more: Likea
separate, coreless DC motor for reel drive.Dolby*NR.
A low-noise, highly linear amplifier section. Full IC
logic controls. A 3-position bias/EQ selector with bias
fine acjustment. And an eptional full-function infrared.
wireless remote control (RP-070).

Technics RS-M85 MK2. We pushed the perform-
ance vp. Not the price.

FREQ. RESP. (Metal): 20-20,000 Hz. WOW AND
FLUTTER: 0.035% WRMS. S/N RATIO (Dolby in): 69 dB.
SPEED DEVIATION: No more than 0.3%.

“Based om Technicsrecommended orite for RS-M85 and RS-M85 MK2.
tDolby is:a trademark of Dolby Laboratories.

Technics

Professicnal Series
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Edward Tatnall Canby

1980! There’s nothing like another
round-number year to make us think
back into the deciPast, and all those
amazing things that have happened in
those brief units we call decades. That
is, those of us who are equipped with
a deciPast. And to heck with you kid-
dies who don’t even have a dP yet. So
to herald 1980, | am going back 6 dP
and more, before | turn again resolute-
ly forward into the great Future of au-
dio.

6 dP. Yeah. | recently had to throw
out an old empty cardboard shaker
can for cleanser,
bright metallic
green, which had
on its side in large
letters NEW 1950
BAB-O! Every year
it got to look sillier.
Ou sont les cleans-
ers d’enten? Down
the drain, where
else. Where are the
hi-fis of yesteryear?
Up in my attic
One of our ex-offi-
c¢i named Charlie
recently asked to
explore my attic for
possible antiques; |
said no. Wait
awhile, for a better
deciPast. In 1940 |
remember worry-
ing about what to
call the new car
models; my family
had a ‘39 and it seemed funny to speak
of a Forty-Ford. Don’t remember a
thing at the moment about 1960, and
nothing of any great importance about
1970, but 1930 was the Winter of the
Great Depression and we bought a
Thirty-Ford right in the middle of it.
That was the “A” | sold when it had
run up a mere 0.5 dP. Now | know bet-
ter. | could have me around $14,000 for
it. So | guess I’ll preserve my attic hi-fi.
Come see me around 2001, Charlie.

One does indeed eventually get to
know better my kind of enquiring
mind, if by hook and crook and mini-
increments. | am frankly shocked
(NOW we get to the point) by my own
writing in this magazine some dPs ago.
| fear it just wouldn’t do today. | had
thought | might rerun a few superbly
classic early Canby columns, just as an

historical comment on our brief audio
span of years; when | got back there —
no thanks! Not a chance. | had some
right ideas, all right. But | wouldn’t
want you to read the way | taltked
about them. Makes me cringe to read
the stuff. Famous last words.

After three long years (beginning
with issue No. 7 of Audio Engineering,
November of 1947) in the infinity of
my new wisdom | wrote, for instance,
two columns entitled “How | Fell into
Audio.” That heading so amused our
audio fraternity that most of them

/ ¥ /‘

never got beyond the title itself to read
the articles. For months people kept
greeting me with fatuous remarks,
such as, “Hi ETC, still falling?”’ Yes, i
was. And still am. Even so, | have man-
aged occasionally to fall first, in my
mildly crackpot way, at least in print.
Who the heck was writing obscurely
about the future belonging to digital,
back quite a few years ago when you
hadn’t even thought about it? And
who stumbled and fell all over Dolby
-— 19642 — right in this space, the very
first who ever did, according to Ray
Dolby himself?

So my present task is to extract a bit
of sense out of how | did indeed fall
into audio, a music lover, musician,
and non-engineer out of a very literary
and unscientific family. It was no more
then a microcosm of the way that our

present and much larger world of au-
dio and hi-fi began. As every older au-
dio engineer knows, there was no such
thing as audio, officially, until after
WW Ii. Audio sort of fell together out
of many parts and areas. Even our
magazine was once called Radio.

The main business of this fallen-to-
gether audio, as | have often said, is
music and has been since the turn of
the century, in and among those earli-
er areas and in spite of billions of spo-
ken words of one sort and another.
The phenomenon that has put us on
the map as a vast,
refined industry of
technological and
artistic superlatives
is simply the fact of
reproduced music,
contrasted with the
earlier normal ex-
perience of music
in the flesh, the
only sort that had
previously existed.

The slow discov-
ery and unfolding
of this new experi-
ence, music de-
tached from its ori-
gin, music in hith-
erto unlikely
places, music for
anybody, any-
where, anytime,
music at our per-
sonal command to

start and to stop
at will, is indeed the very history of au
dio—for without the musical aspect
the rest would have been nothing
much. No, | am not denigrating those
areas where speech is important! Good
job done, right along. But without the
sound of music, audio would be pretty
dull stuff, you’ll have to admit. Even in
broadcasting, where speech is of the
essence. Not to mention commercial
messages.

0.1dP

My generation was the one that
made the transition into this new
world of music and we could not help
it. We fell into it in spite of ourselves,
pros and amateurs alike. We began
when recorded music was Caruso sing-
ing Over Therein WW |, plus a passel
of tiny tidbits of opera and a lot of
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LO7MI! interior :

The Ultimate Amp.
Ou: to 600,000H: (+0-3as).

For the past several years, a special team of
top Kenwood engineers have been re-inventing
the amplifier using their most sophisticated
innovations in circuit design.

This is the result: The LO7MII Hi-Speed ™
DC direct-drive amplifier system.

Our research determined that long speaker

LO7MI! rear
LO7MII front

cables seriously degrade sound quality:
Total harmonic distortion doubles,

damping reduces by 40%,
and there is discemible
“ringing” In locating the
amplifier close to the
speaker by using a special
1-meter cable, THD and
damping are not affected
and “ringing” is eliminated

In fact, everything in this amplifier has been
engineered to reproduce an input signal audibly
free from distortion and coloration. And to

achieve a frequency
response previously
unobtainable. Our DC
amplifier improves
ultra-low frequency
phase shift and tran-
sient response. Even

the pin plugs of
the input cables and locking connectors
are gold-plated to insure no signal loss.

| HI-SPEED

Even more remarkable is the inclusion
of Kenwood's exclusive high speed circuitry.
By alfowing the amplifier to react faster to
dynamic changes in the musical input, Hi-Speed
produces a more accurate sound. This is espe-
cially critical in the mid-to-high frequency tran-
sients where conventional amplifiers lose their
imaging and detail. The LO7MII separates indi-
vidual singers in a vocal group or individua!
string players in a symphony orchestra with
equal ease.

Of course, to appreciate the many design

THE LO7MI SYSTEM

Pre-amplifier

Power Amp

[ ]
WY (ptional Tuner
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innovations requires much more space than is
available here. Please write for full technical
data at the address below. Or better yet,
audition this remarkable amplifier system at

a Kenwond Audio Purist Group dealer. If you
have the ears to appreciate what the Kenwood
engineers have accomplished, the LO7MII
system will take your breath away.

Typical “square” Pulse

pulse waveform waveform

of cenventional of High-Speed
amplifier amplifier.

Significant specifications: 150 watts one
channel minimum power RMS at 8 ohms
from 20 Hz to 20,000 Hz with no more than
0.007% total harmonic distortion. SIN
120dB. Rise time 0.55 uSec. Slew rate =
170 V/uSec.

AUDIO PURIST GROUP

® KENWOOD

Not all Kenwood dealers carry these products. For the Audio Purist Group
Dealer nearest you, write Kenwood, PO. Box 6213, Carson, CA 90749.

In Canada: Magnasonic Canada, Ltd
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scratchy humor stuff, miraculously in-
telligible. When radic was something
you had luck with if you “got” a few
distant scrambled words here and
there. | fell into this a bit early, per-
haps, because | was more aware of
what | heard than some others around
me. But what happenad to me, early
on, was what happened to US, all of
us, Jater and on @ much grander scale.
I cculd not avoid it; ¥ mirrored audio
and hi-fi in advance, aspect after as-
pect. | was of course blissfully una-
ware of this, at lsast until several dP

ago when | wrote those “"How | Fell”
articles for the magazine.

The Year One for me, in this rewrit-
ten history (which will continue from
time to time) was d— early. | must
have been age six. | was given a toy
phonograph as a pacifier. It was a big,
circular “Victiola” (registered trade-
mark, though at that time it applied to
almost any piece of reproducing
equipment). It was in orange enamel
and with vertical slots arcund the sides
to let the sound out. You'll find this
model in all the history books and mu-

The New ADS L810-Il

“radical improvements
wouldn’t have been
possible...

9 %

(ADS E10s show3 with aptionai stands F&E00

“ADS’ Seres | speakers£rz subtly imp-oved cverthz orginal versiors
— radical improvaments wouldn't have been possible ccnsidering the h gh
Juality of theorignake. The &7C was highly respecied fo-its extreme clarity,
and for the nzturd, tight bass -esponse it exhibited. Th=-Series Il continues
<0 offer these a trbufes, will =andle more power, and have better high end
dispersion. A fine speaker has tean made better, ana we recommend t

highly.™

*As gueted "mom the Mey 1979 Complete Buyer's Giide 1 Steree/Hi-FiEquipmens

ADS has ind=ed spared nothing in the quest for pesfection. Less than
$375 apiece the ADS 810 s accurate enough for the professionéel
recording engireer and affo-dabie enough for the love- of cood music a
home. Disccver “hebesttoday. Discover the ADS L81CAI.

There is a selected £DS dezler near you.

For more infommatonznd comrplete reviews, write ADS, Dep- AU10,or cal
1-800-824-7888 (Cali"orria 1 800-852-7777) toll free andask for Operatos

Wharz technology serves music
Analeg & Digital Systamrs, Ie., OneProgress Way, Ailmington, MA 01887 (617) 658-5"00

seums. Mommie gave me Mother
Goose records from the Five and Ten,
and | played Popular Favorites too.
Yes, | knew the mechanism and could
make it go all by myself, including
windup when the sound began to
droop. But | broke some of the records
and scratched more, until one day
Mommie got annoyed and said that if |
kept on being a bad boy the Victrola
might play the wrong tune for me, and
wouldn’t that be too bad.

Kids take things seriously. That
threat had me in a state of terror for
days. | was deathly afraid to put on a
record, for fear of some ghastly sonic
reprisal. Something HORRIBLE might
come out. | screamed if | saw the ma-
chine. Finally, it had to be put high on
a kitchen shelf out of my way, but the
thought continued and so did the
threat — all too effectively. | remem-
ber the feeling! I haven’t ever forgiven
Mommie for that ploy, because, you
see, | had not the foggiest idea of what
reproduced music meant. A Victrola
was a thing that talked by itself, or
made its own music. For years | called
it just “Victrola music” without any
idea that what | heard had an earlier
and outside source in some living per-
formance. Mommie was just playing
tricks on me, out of her own continu-
ing amazement that a mere machine
could sound intelligent, right out loud.
That was the general feeling.

What | find absolutely astonishing
to this day is that ever since, and
throughout the history of our present
hi-fi sound, we have been moving
steadily towards this very concept in
all our musical audio. We know, of
course, that there are often “live” per-
formers behind a recording. But the
sound we hear, and the sound we try
for, is ever less and less “the original”
and more and more a sound in itself,
for itself, existing in its own terms. Cu-
riously, that idea of “Victrola music”
has shaped my entire writing life, as it
has shaped the enormous software of
audio sound.

From the age of six onwards | be-
came schooled in what the artists (and
the opera people) call verismo — fac-
tual realism. Don’t we all? Pretty soon,
I knew what every schoolboy knew,
that Santa Claus might be a myth but
Caruso was a big fat MAN who actual-
ly existed and ate large quantities of
spaghetti. When he died, more or less
in the middle of a performance, we
kids made fun — we would let out
portentous opera noises, then sudden-
ly produce strangling gargles and fall
flat on the ground, stone dead. So |
knew! Everybody knew. It was the be-
ginning of the people’s awareness.
And it led very shortly to big things
including Amos & Andy, King George
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All your records will sound better
with Dual’s new ULM tonearm and cartridge system.

Lyen if 1Y Jook Zize this.

Although none of your records may
be in such bad shape, many are
probably warped enough to present
serious problems to conventional
turntables.

The high inertia of a typical
tonearm and cartridge combination,
with approximately 18 grams total
effective mass, causes the stylus to
dig in riding up the warp and to take
off on the way down. Tracking angle
and tracking force vary widely—
as much as 30 percent. And a warp
as small as 1.5mm (which is
barely discernible) can generate
harmonic distortion of 2.7 percent.
That’s audible!

These problems have now been
solved by Dual’s new Ultra Low
Mass tonearm and cartridge system.

The potential for this solution has
existed ever since the development
of Dual’s dynamically-balanced
tonearm with its gyroscopic gimbal
suspension and straight-line
tubular design.

Dual’s research into the effects
of mass on record playback led to
a collaboration with Ortofon.

A cartridge was developed with
substantially less mass than any in
existence. It weighs just 2.5 grams,
including mounting bracket and
hardware.

At the same time, the mass of
the Dual tonearm was further
reduced so that a perfectly matched
tonearm and cartridge system
emerged. Its total effective mass is
just 8 grams. That’s less than half
the mass of conventional tonearm
and cartridge combinations.

Tracking a record with the same
1.5mm warp, the ULM system
reduces harmonic distortion to
only 0.01 percent. That’s 270 times
less than that produced by the

conventional tonearm and cartridge.

Not only is the overall sound
audibly improved, but stylus
and record life are significantly
extended.

MY

To experience the demonstrable
advartages of ULM, bring a badly
warped record to your Dual dealer.
Listen to it played with the ULM
tonearm and cartridge. (All nine
new Dual turntables feature tkis
system.)

You will hear the difference that
ULM can make on all your records.

For the complete ULM story,
please write to United Audio
directly.

ULM.

A major breakthrough in record
playback technology.

United Audio
120 So. Columbus Avenue
Mt Vernon, New York 10553.
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Bert Whyte

It seems that dy-
namic range con-
tinues to be one of
the most misun-
derstood aspects of
modern recording
among audiophiles
and, unfortunately,
among some tech-
nical types who
should know bet-
ter. In my column
in the July issue of
Audio, | explained
that no matter
whether a "“super-

cduper’” analog
tape, direct-disc
cutting or digital

tape master was
the source used to
cut a standard ana-
log lacquer, under
absolutely ideal
conditions the maximum dynamic
range obtainable will be on the order
of 62 to 64 dB.

Well, just to prove that not every-
body reads my column (harrumph}, in
the past few weeks | have read a
newsletter issued by afairly prominent
manufacturer of esoteric loudspeakers,
wherein he touts several of his models
as being able to cope with the “tre-
mendous 90-dB dynamic range of the
new direct-cut and digital discs.” Then
a few days later a well-known audio
writer in a very famous newspaper
goes on at length about the “90-dB dy-
namic range of the fabulous new digi-
tal discs.” No wonder the audio con-
sumer gets confused and, chock full of
misinformation (and brist'ing with
questions), descends on his Fapless
audio dealer. Let’s try to get the record
straight (pun intended) once more. No
direct-cut disc, recorded by me or any-
body else, has a dynamic range of 90
dB. Secondly, you can’t play back a di-
gital disc with 90-dB dynamic range,
for the very simple reason that there
are no digital discs presently on the
market!

The only digital discs in existence
are the experimental prototypes of the
laser optical, mechanical, and capaci-
tance types some of us have had the
opportunity to hear at recent shows
and conventions. At the present time,
none of the competing digital discs
has been accepted as a standard, and
unfortunately it may be quite some
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time before this problem is resolved.
What is on the record market, and be-
ginning to appear in increasing num-
bers, is the digital/analog hybrid long-
playing disc. This is the same 33%-rpm,
PVC, microgroove disc we have been
using for the past 29 years, except that
the master lacquer was cut from a digi-
tally recorded master tape. The fact
that the digital master does indeed
have a 90-dB dynamic range does not
confer this range to the analog disc cut
from this tape.

Who Needs [t?

To many, it is pertinent to ask, why
all this fuss about dynamic range and
the apparent desirability of 90 dB of
dynamic range? The obvious answer is
that wide dynamic range is one of the
major factors in the sense of realism of
the concert-hall listening experience.
In fact, the dynamic range of a full
symphony orchestra does exceed 90
dB, but this is somewhat dependent
on the dynamic scale of the work
being performed. To understand the
emotional impact of truly wide dy-
namic range listen to a Mahler sym-
phony in a concert hall, with a triple
pianissimo passage followed immedi-
ately by a triple fortissimo outburst
from the full orchestra. The full weight
of strings and woodwinds, the brazen
blare of trumpets, trombones, tubas,
French horns . . . the thunder of tym-
pani and bass drums. This is to know
the searing, ecstatic, quintessence of

the glory of music!
Who indeed
would not strive to
simulate this expe-
rience in the home
listening situation?

All right, so
among other fac-
tors in our quest
for that elusive
concert hall, real-
ism in our home
playback systems
we agree that wide
dynamic range is a
high priority con-
sideration. One of
these days we will
have a true digital
disc with that
vaunted 90 dB of
dynamic range
and, sad to say,
few audiophiles
will have equipment capable of accu-
rate, high-quality playback of such re-
cordings.

In fact, however, it is presently
shocking quite a few audiopbhiles to
find that their playback systems can’t
cope with the 64-dB dynamic range of
the present digital/analog hybrid
discs! A good case in point is the new
Telarc recording of that old warhorse,
Tchaikovsky’s 1812 Owverture. As is
now standard practice with Telarc,
they used Dr. Tom Stockham’s Sound-
stream digital recording system for
mastering this recording. First, the ac-
tual music of the 71872 was recorded in
the Cincinnati Music Hall, with the
Cincinnati Symphony Orch. under the
baton of conductor Erich Kunzel. Then
the recording crew went to nearby
Mariemont, Ohio, where they record-
ed the bells of the Emery Memorial
Carillon. Finally, the crew traveled to
Baldwin-Wallace College in Berea,
Ohio, where the Fifth Virginia Regi-
ment (an antique arms group) fired off
24 different charges from three differ-
ent and authentic 19th century can-
nons which were recorded on the digi-
tal equipment. Shades of the old Mer-
cury Records days when they recorded
the ancient cannon at West Point for
their 1812 Overture!

At the Soundstream facility in Salt
Lake, the three recordings were edited
and a composite made of the music,
plus carillon bells, and the requisite 16
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LAB-TESTS EACH TAPE,
INCLUDING METAL, AND
STORES DATA IN MEMORY

The Phase 7000 is the cassette deck
that can get the best out of every tape,
because it has a microcomputer that
works like a lab rechnician, testing each
rape and making precise recording
adjustments.

Every type of tape varies by manufac-
turer. So each tape needsa ditterent
bias, level and equalization setting to
minimize distortion and flatten fre-
quency response. Metal tape is so new
that bias standards haven’t even been
set. So the ordinary 3-position bias con-
trols can’t possibly do it justice.

To make proper adjustments for re-
cording, you'd have to put each tape
through a lab test—the same test that's
automatic in the Phase 7000!

MICROSCAN:
AMICROCOMPUTER WITH
9 MEMORIES

I|_-a‘....-. .

S
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THE PHASE 7000
SELS OPTIMUM

MicroScan automatically determines
optimum bias/level/EQ, and stores this
dara for 9 different typesof tape in its
memory. Like atechnician, MicroScan
applies a test tone to the tape, then
varies the bias current over 64 possible
steps. [t then scans the tape in playback
to determine optimum bias with an ac-
curacy of #0.2dB. Itsetsoptimum level
and EQ the same way. You get the most
our of Metal, STD, CrOzand Fe-Cr
tapes. And it takes less than 45 seconds.

Once MicroScan has determined the
best settings. vou can store this daia in
memory, ready for instant recall. No
further scanning is necessary.

ADVANCED TAPE
TRANSPORT SYSTEM

To avoid pitch variations, tape must
travel at a constant speed. Most cassette
decks have just one capstan, and a pres-
sure roller to apply tension to the tape.
Bur tape irregularities cause tension to
vary in this system, increasing wow &
tlutter.

The Phase 7000 solves this problem
with two direct drive capstans. The
“drive” capstan and the “tension” cap-

stan are looped, so they rorate at pre-
cisely the same speed. Tape slack is
automatically eliminated before the
dual pinch rollers engage. The rape is
isolated between the tworollers, so it's
free from external vibrations. This helps
keep your music free from pitch varia-
tions. And it reduces modulation noise
to extremely low levels.

The “drive” capstan’s speed is regu-
lated by a quartz-phase lock loop system
that detects any speed variations, and
instantly corrects them. Speed drift is
less than 0.02%. And wow & flutter
drops to an amazingly low —0.03%
WRMS.

SPECTACULAR SPECS

T —— T ————————,

The 7000 out-performs all other cas-
sette decks, and rivals the best reel-to-
reel. Signal/Noise with Dolby* on is
—70dB. Double Dolby allows you to
record with Dolby, while monitoring it
with Dolby. The 3-head system with
Uni-Crystal Ferrite heads achiceves a fre-
quency response of 20Hz-20kHz,—20dB
with metal tape. The fluorescent meter
gives you 24-segment resolution for easy
readings from —30dB to +8dB.

If you like the look of these numbers,
wait until you hear how they sound.
Contact your Phase Linear audio Jealer
for a convincing demonstration.

DLiose Loeers

20121 48th Avenue West, Lynnwood, WA 98036

Enter No. 32 on Reader Service Card

*Dolby isa trademark of Dolby Luboratories, Inc
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“A Technological
Masterpiece..."

Mcintosh C 32

*More Than a Preamplifier”

Mcintosh has received peerless ac-
claim from prominent product
testing laboratories and outstand-
ing international recognition! You
can learn why the “more than a
preamplifier”™ C 32 has been
selected for these .unique honors.

Send us your name and address
and we'll send you the complete
product reviews and data on all
Mcintosh products, copies of the
international awards, and a North
American FM directory. You will
understand why MclIntosh producf
research and development always
has ‘the appearance and tech-
nological look to the future.

Keep up to date.
Send now - - -

Mcintosh Laboratory Inc.
Box 96 East Side Station
Binghamton, NY 13904

Name _ _
Address =
City State_ Zip

if you are in a hurry for your catalog please
send the coupon to Mcintosh. For non-rush
service send the Reader Service Card to the
magazine.

Enter No. 25 on Reader Service Card

cannon shots in the spectacular finale.
There was no doubt that the digital
master had a faithful recording of the
stupendous energy of the cannon
shots. Then it was up to Stan Ricker at
the |[VC Cutting Center in Los Angeles
to transfer the digital master to an ana-
log lacquer. If you look at the record,
between the label and the run-out
groove, you will see inscribed “A-11,"
meaning that even a cutting engineer
as superbly skilled as Stan Ricker re-
quired 11 attempts to produce a satis-
factory master lacquer. You can hold
the disc of the 1872 at arm’s length
and easily discern the almost right-an-
gle contortions of the grooves contain-
ing the cannon shots. It is a tribute to
Stan’s skill that close examination
reveals grooves so close together there
is almost no land visible, yet he didn't
overcut. The groove velocity and the
low-frequency energy of the cannon
shots, centered around 30 Hz, are sim-
ply tremendous.

Needless to say, the first question
that comes to mind when confronted
by this recording is can the cannon
shots be tracked? Well, | can tell you
that distress flags are flying every-
where, and audiophiles are keeping
telephone lines to phono cartridge
manufacturers buzzing with their tales
of woe. | have tried quite a number of
arm/cartridge combinations and can
tell you that most cartridges, including
some very fancy types, just can’t hack
it. In many instances, the arm just vio-
lently jumps out of the groove! What
did work? The combination of the
Technics EPA-100 arm and the Shure
V-15 Type Four, utilizing its brush and
viscous damping system, at a tracking
force of two grams, reproduced the vi-
olent transients without distress. The
unlikely combination of an old Picker-
ing 4500 CD-4 cartridge and the arm
on the superb new |VC Professional
QL-10 turntable also tracked the shots,
albeit at a somewhat elevated tracking
force of 2.25 grams.

64-dB Silence

Let us continue this dynamic tale
(ouch!}. So you have the record and a
Shure Type Four, and now you're
ready to start your barrage. Hah! Once
again you are going to find out about
64 dB of dynamic range, in very practi-
cal terms. You know every note of the
1812, so in the early quieter sections
you set your volume level so that pian-
issimos are just audible above the am-
bient level of your listening room. The
music unfolds, the drama builds, and
finally the French are charging to the
brave fanfares of the Marseillaise, and
the defenders of Moscow are about to
put their slow-match to the touch

holes of their cannon, and . . . . and
instead of a mighty WHUMP! from
your loudspeaker, there is a deafening
SILENCE! What happened? Well, if
you were lucky, dear friend, you just
blew the protective fuses (or circuit
breaker) on your speaker system. If
your speaker system wasn’t fused, you
may have a woofer that sustained a di-
rect hit. Nothing daunted, you figure
you’ll turn down your volume level to
the point where the cannon shots
won’t blow your fuses. Well, that is
smart, but now if you play the 1812
from the beginning much of it is at too
low a level and out of dynamic pro-
portion.

So your playback system has been
zapped by 64 dB of dynamic range.
Consider this: When the real digital
discs do come, whether they be of the
laser/optical type or whatever, there
will be no tracking difficulties (when
everything is working properly) and
the disc will furnish you with the 90 dB
of dynamic range you've been looking
forward to so eagerly.

Sarcasm aside, do | seem to be advo-
cating either an abandonment of digi-
tal audio or a restriction of dynamic
range? Certainly not me, friends. | can
track the cannon shots, Mark Levin-
son’s ML-3 amplifier has the voltage
pulse and great current capabilities to
reproduce the cannon without clip-
ping, and Bob Fulton’s Premiere
speakers simply mirror the visceral
punch of the cannon shots. However,
it must be noted that some highly re-
spected engineers, directly connected
with digital recording technology,
have been thinking out loud that for
the domestic listening situation, some
sort of restriction of dynamic range on
the digital disc may become necessary.
This is as much a consideration of the
next door neighbor as it is of the man-
ufacturers of audiophile equipment,
especially loudspeaker manufacturers,
who will need to produce a new gen-
eration of playback equipment to cope
with the dynamic demands of digital
discs. In a future cotumn, | will report
on some conversations (and a visit or
two) I've had with some loudspeaker
manufacturers on this subject. in the
meanwhile, keep your powder dry!

Addendum

At the SCES | finally heard a demon-
stration of the British Ambisonic Sur-
round Sound System, which uses the
Calrec Soundfield microphone, and |
was quite impressed with it. | had
promised more on this, but inasmuch
as | have been offered the use of this
system, | will be making appropriate
recordings and will then bring you a
first-hand report. A4
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Introducing the ADC I700DD turntable.

..and keeps on goindt

The tonearm you'li find onthe ADC 17000D
reduces mass and resonance to new lows. So the
music You hear comes out pure and dean.

Our engineers have combinedthe latest advonce-
ments of audio technology to create the amazing
1700DD, the first low mass, low resonance turntable.

The fomous UVIF carbon fibre tone-
’\‘\ arm wos the model for the sleek biack
2L \ anodized aluminum tonearm fourd
i L enthe ADC 1700DD. The headshell
y / is molded carbon fibre, long known
f_/? for its low mass to high tensile strength
~rotio. The viscous cueing is a gentle
4mm/sec., and the tempered spring anti-skate adjust-
ment is infinitely variable to 3.5 grams. The pivot
system uses stainless steel instrument bearings,
which are hand-picked and perfectly motched to both
the outer and inner races for virtually frictioniess move-
ment. All this makes it the best tonearm found on an
mtegroted turntable.

/k—

\

The base on the ADC 1700DD
- \ turntable is constructed of a highly

{7 and neutralizes resonance and
y feedback. The speed selection
control is an electronic microswitch

\ dense structural foom which absorbs
which will respond to your lightest touch.

Supporting this resonance-can
celling base are energy aksorbing,
S resonance-tuned rubber suspension
\ feet These suspension feet helg
\\/ / tostobilize the bose while con
trolling resonance.

The motor inthe ADC 1700DD is also present

standard of excellence: Direct Drive (uartz Phose-
_——_ locked Loop. A quartz crystal is used
S \\ inthe reference oscillator of the
[ > N\ motor. An electronic phase con-
(l & parator constontly monitors any
\ J variance inthe speed, moking
\. /" instantaneous corrections. Sven when
~—— out of the Quartz-Llocked mode, the
optical scanning system keeps drift at below 0.2%.
Wow and fiutter are less than .03%. Rumble is on
incredible -70dB Din B,

The result of all these breakthroughs is pure,
uninterrupted enjoyment.

We invite you to a demonstration of this and the
other remarkoble ADC turntables at your nearest
franchised dealer.

Or write for further information to: ADC
Professional Products, a division of BSR Consumer
Products Group, Route 303, Blawvelt, N.Y. 1091 3.
Distributed in Canada by BSR (Canada) Ltd., Ontarie.

BI C| ADC. We build breakthroughs.

Enter No. 9 on Feader Servnce Card



THE B&W DM2/Il.
A CLASSIC
IN EVOLUTION.

Despite the almost daily claims of
revolutionary breakthroughs, loudspeaker
design is basically an evolutionary process.

Consider the new B&W DM2/1l, for
example. When its predecessor, the original
DM2, was introduced several years ago, it
was widely acclaimed as a classic of impec-
cable design and outstanding performance.

In pursuit of excellence.

Since that time, however, B&W's
unparalleled research and development pro-
gram has yielded new and fascinating insights
into virtually every aspect of speaker design
and performance.

From these uniquely innovative
studies has emerged a completely new design
of surpassing accuracy, the B&W DM2/11.

Each driver of the DM2/11 has been
designed for exceptionally smooth response
over its entire operating range. The crossover
is a computer calculated nineteen element
network employing true third order Butter-
worth filters that result in significantty lower
intermodulation distortion and exceptional
phase and amplitude characteristics.

Listening. The final proof.

Listening to the B&W DM2/ll is, quite
simply, a revelation. It produces completely
natural, uncolored sound of extraordinary
clarity and depth. Moreover, its modest size
and elegant appearance permit advantageous
placement in almost any listening area.

As with all B&W loudspeakers, each
DM2/1l is individually tested and shipped with
its own proof of performance chart recording.

However, the ultimate proof of per-
formance is in the listening. Your B&W dealer
invites you to audition this classic contribution
to the evolution of speaker technology and
decide for yourself.

For additional information write:
Anglo-American Audio Co., Inc., P.O. Box 653,
Buffalo, N.Y. 14240. In Canada: Remcron
Electronics Ltd.

B&W Loudspeakers.
The next step up.

Joseph Giovanelli

Electrostatic Speakers
and Amplifiers

Q. Do electrostatic tweeters require
a special type of amplifier? —Name
withheld.

A. Electrostatic tweeters may or may
not require special amplifiers. This de-
pends on the equipment included
with the tweeter. Some tweeters — at
least one type — can be purchased as
nothing more than the diaphragm and
the two fixed plates. Such a tweeter
operates at very high impedance and
requires an external polarizing voltage.
Both the polarizing voltage and audio
were often derived from a direct con-
nection to the output stage.

The more common electrostatic
tweeter is equipped with internal po-
larizing power supply and a step-up
transformer. This transformer gen-
erates the high voltage needed to
drive the tweeter. Such units are con-
nected to the amplifier in the same
manner as a conventional woofer or
tweeter.

The major problem with this latter
type of tweeter is that it presents a
high capacitance load to the power
amplifier. This load can cause either or
both of two reactions: The amplifier
can become unstable and break into
oscillation, or the high-frequency re-
sponse can become impaired because
of the shunting action of such a high
value of capacitance.

When buying an amplifier suitable
for use with such electrostatic
tweeters, or full-range electrostatic
speakers for that matter, be sure to se-
lect one designed to remain stable
when used with high capacitive loads.

Controlling Extension Speakers

Q. ! would like your comments on
the design of an on/off switching cir-
cuit, determining proper load to be
put in the line when one speaker in a
main/remote system is off, a recom-
mended type of cable from the ampli-
fier to the speaker and controls, and
the selection of volume controls. —
Arthur P. Darrow, Troy, N.Y.

A. As far as controlling the volume
of individual speakers is concerned, |
recommend the use of L or T pads at
each speaker. These pads will serve to
turn the speakers off — merely by
turning the pad down all the way. This
eliminates the need for speciatl on/off
switching. Of course, by using the pad

in this way, you will draw power from
the amplifier because the pad is across
the circuit.

As far as the kind of cable to use,
this is a matter of the length of the run
between speaker and amplifier. Some
of the speaker wire I've seen should
never be used at all. This is often 22-
gauge or smatler wire, and it is never
suitable for high-fidelity installations.
For fairly short runs, | recommend No.
18-gauge wire. If the run is greater
than 15 ft. or so, use No. 16-gauge line.
If the run is more than perhaps 40 ft., |
would suggest No. 14-gauge line. For
really long runs and where the wiring
is put into the wall, then | would sug-
gest that you use No. 12 wire, perhaps
in the form of BX or romex cable. You
should use electrical outlet boxes at
each end of such an installation so
that you can feed the speakers with
more flexible cable.

Reducing Bass Leakage

I live in a high-rise apartment com-
plex, with neighbors on all four sides.
To keep bass vibrations from annoying
them, | placed my loudspeakers on 12-
in. thick styrofoam boxes in which fro-
zen meats were shipped. They appear
to be doing the job, for | have received
no complaints.—Merritt E. Tilley, I,
Syracuse, N.Y.

“Pops” Revisited

I am writing about a letter in your
November, 1976 column from Mr.
Krehbiel who expressed concern
about a “popping” noise in his com-
ponent system. | have had this prob-
lem from two sources and have solved
them both.

One was a “popping” resulting from
other circuits in the house being
turned on, i.e., the furnace and the re-
frigerator. A 0.01 pF, 600-volt d.c. ca-
pacitor across the circuit of the motors
or thermostats of these units worked
well to eliminate that problem.

Static discharges occurred in my sys-
tem regularly, but only on “phono.”
This was corrected by the use of a
room humidifier. —Greg Herring, To-
ronto, Ontario, Canada.

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 401 North Broad Street, Philadelphia, PA
19108. All letters are answered. Please enclose a
stamped, self-addressed envelope.
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ceason discs from labels like
elarc and Mobile Fidelitv sound
ood 1s also the reason JVC's finest
ited production turntable and car-
«ge are showing up in prestigious
salons alongside Winn, Linn-Sondek,
Denon and Coetsu: JVC research.

The JVC Lathe Drive. At our
Cutting Center in California, we dis-
covered that even in a state-of-the-
art mastenng lathe, such as the
Neumann, its turntable revolution is
slowed slightly when cutting deep
grooves, an effect considerably mag-
nitied by the demands of digital mas-
ters and half-speed mastering.

This hesitation of even the mas-
sive Neumann platter —and the re-
sulting wow — were corrected with a
JVC logic-controlled DC drive motor
which assesses its rotational speed
five thousand times per second. and

P
: i’r—n M‘ it

) 14 Wng
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_ ua/Léz\correLted no-cog
core—ﬂzf DC motor. padttgw‘ﬁ »
and rwgoztzve 5ervo;y4teyn >

0> ords you own were probably cut on our

then compensates instantlyv.

The JVC Turntable Drive. The
same rotational drag i1s again en-
countered in playback of heavily-
modulated grooves. While j0 beltdrive
is capable of compensation. the Phase
Comparator logic system i the
QL-10 virtually eliminates these in-
stantaneous pitch variations and the
audible textural colorations which re-
sult, while still allowing variable pitch
in 1Hz increments without defeating
the quartz monitoring circuitry.

The JVC Culting Stvlus. To com-
plement our lathe drive system, we
developed a special cutting stylus
made from solid diamond, a first in
the industry. The stvlus has an ex-
tremely sharp cutting point (one mi-
cron racius) with Inghly polished
facets. The result is extended high
frequency response. better definition
and reduction n distortion and sur-
face noise.

The JVC Cartridge. The MC-1
moving coil cartridge brings an
equally fresh approach to playback.
Instead of a cumbersome coil, the
MC-1 employs a tiny “printed circuit”
weighing less than 1/100th of a typical
wound inductor, enabhing it to be
placed considerably «head of the
pivot, just nullimeters from the
diamond Shibata stvlus.

Reductions in cantilever whip-
ping, ringing. resonances and
CrossLTk have led us to the conclu-
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JVC

US JvC CORP

Enter No. 21 on Reader Service Card

sion that the MC-1is simply capable |
of extracting more music from well-
cut grooves.

The JVC Laboratory. Only a
company with a research facility large
enough to undertake the redevelop-
ment of mastering technology could
have undertaken such a dramatic re-
thinking and execution of disc play-
back technologv as well.

Yet, our size 1s so inversely pro-
portional to the number of QL-10s we
can laboratory fabricate that it may
very well be the rarestproduction
turntable on the market. A “spare-
no-expense” indulgence enabled by
our sheer size!

The Selected JVC Dealer. We
nvite vou to audition the QL-10 and
MC-1 alongside the best turntables
and cartridges in the world. While
subjective comparisons are inappro-

priate for us, vou are free to test our
somewhat bold assertions at selected
audio salons across the U.S.

It vou feel vou'd appreciate such
a comparison— and the price hand-
built technology demands — call us for
the location of vour nearest JVC
Professional Audio Representative.

Then call or write Vic Pacor, Pro
Audio Sales Manager. who is person-
allv interested to hear how vou feel
about our assertion that being the
undisputed leaders in mastering
technology will ensure our future
leadership in disc transcription, too.
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Sansui Tun
Model TU-.

tuner that inclu
tuning as well
Through the use .
reference oscillator, \
try automatically Iock‘s’e,e
station. A station will s O
even if the tuning knob is
bumped because of patentec
recting circuitry. Distortion is s},
at 0.03 percent in mono and 0.0
cent in stereo, with S/N at 86 dB .
capture ratio at 0.8 dB. The unit’s |k
sensitivity is 1.5 yV. Price: $585.00.

Enter No. 101 on Reader Service Card

Audio Electronic Systems
Loudspeaker

Model AES 50T is a floor-standing,
three-way air suspension system
weighing 100 Ibs. It features four
speakers: a 12-in. woofer, two 2-in. soft
dome midranges, and a 1-in. soft

dome tweeter. Stated nominal im-
pedance is 4 ohms, recommended
amp power is from 50 to 125 W rms,
frequency response is from 25 Hz to 20
kHz, and crossovers are at 600 Hz and
2 kHz. Price: $399.00.

Enter No. 100 on Reader Service Card
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Hegeman
Preamp/Control Unit

Model HAPI Two, for relay rack
mounting, uses op-amp techniques
with flat gain and passive equalization
to assure equal time delay from all ele-
ments in the musical spectrum. In the
preamp section, gain and transient
response are controlled over
a spectrum 10 times the
nominal bandwidth of

un

20 Hz to 20

kHz. The controt section in-
cludes selection of three high-level in-
puts, gain and balance controls, and
mode selection for either channel.
Also provided are tape monitor, loud-
ness compensation, rumble filter, and
time delay. Price: $900.00.

Enter No. 102 on Reader Service Card

Custom Audio Electronics
Gooseneck Lamps

Littlites illuminate audio compo-
nents and control panels in dimly lit
areas. Offered with a black finish in 6-,
12-, and 18-inch lengths, the lamps
have bayonet-type bulbs and 360-de-
gree swivel bases (detachable for stor-
age). Various mounting brackets, pow-
er supplies, and dimmer controls are
available. Prices: $15.30 to $19.65, plus
accessories.

Enter No. 103 on Reader Service Card
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Koss
Digital Delay System

Model K/4DS utilizes a patented
single-circuit conversion unit capable
of storing nearly 17,000 bits of infor-
mation. Switchable settings allow the
user to recreate the ambience of a

small club, theater, concert hall, or
auditorium. An EQ switch for signal
balance and an isolated stereophone
function with twin jacks and stereo-
phone amps are also included. Price:
$500.00, with 15-watt/channel ampli-
fier.

Enter No. 104 on Reader Service Card

Polk Audio
Loudspeaker System

Model R.T.A. (Real-Time Array) 12
was designed to create an acoustic
transducer system capable of recreat-
ing live musical experiences in listen-
ing rooms at 120-dB levels and above.
It is a three-way system with a com-
puter-derived fourth-order electrical
filter network between the two bass

midrange drivers and the moving-coil
soft dome tweeter. A fourth-order
acoustic crossover is between the bass
midrange drivers and the molded
foam subwoofer. Impedance is speci-
fied at 6 ohms with a frequency re-
sponse of 27 Hz to 205 kHz, +2dB.
Recommended amplifier power is 10
to 500 watts/channel. Price: $374.95.
Enter No. 105 on Reader Service Card

Bang & Olufsen
Cassette Recorder

The Beocord 1900, a compact cas-
sette deck with two heads, accepts
metal-particle tape. The cassette tray is
located on the top of the unit, and
touch controls and push buttons have
been placed on an angled front panel
for easy access. Microphone input and
channel balance controls are housed
beneath a sliding panel adjacent to the
main controls; additional features in-
clude illuminated VU meters and a

AUDIO ® January 1980

tape counter. Spec-
ified frequency response
is 30 Hz to 15 kHz, with wow
and flutter at 0.15 percent W
rms. Price: $495.00.

Enter No. 106 on Reader Service Card
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The SnellType A

Flat power response
and fiat early arrival re-
sponse

® Freedom from room
boundary interference
effects

® Near total elimination of
diffraction delayed
signals

® Correct reconstruction
of spatial information
through frequency-con-
stant ratio of early
arrival and reverberant
sounds

® Optional bi-amplifcation
with Snell Acoustics
Electronic Crossover

® Extremely wide dynamic
range

The Snell Acoustics Type
A Loudspeaker is designed
for convenient placement
neararearor side wall soas
to control room boundary
reflections and augment
bass performance. Individ-
ual tuning of crossovers to
drivers in each speaker, to-
gether with exhaustive test-
ing including listening com-
parisons with our reference
Type A result in closer
quality/performance toler-
ances than are obtainable
through large scale assem-
bly line production.

The theoretical benefits
of the 5 year development of
the Type A can be examined
in more detail by requesting
our brochure, or experi-
enced directly by an audi-
tion at one of our dealers.

B Snell Acoustics

10 Prince Place, Newburyport, MA
01950 617-462-3194

Distributed in Canada by Esoteric Audio Systems. Miiliken, Ontario

SNELL ACOUSTICS
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Of the Listener, By the Listener,
And For the Listener
Dear Editor:

| have read with interest Lawrence
D. Swift’s letter in Forum on p. 6 of the
May, 1979, issue of Audio and Curtiss
R. Schafer’s Letter to the Editor in the
July, 1979, issue. Being a DX-er (one
who listens to distant radio signals) of
both medium-wave (AM broadcast
band) and short-wave signals, | would
like to give my view on the matters.

Regarding the AM clear-channel
proposal, while the FCC proposal does
not strike me as deliberate jamming of
Canadian and Mexican medium-wave
signals, it will act to severely clutter up
the band and cause problems for both
those who DX and those who regularly
listen to clear-channel stations.

Mr. Swift gave the example of sta-
tion WWL interfering with WKAR. Up
here in Calgary, the same thing hap-
pens. CHRB, a 10,000-watt station in
High River, Alberta, is interfered with
by KTLK, a 5,000-watt station in Den-
ver, Colorado.

Medium-wave signals are also capa-
ble of crossing oceans. Europe and Af-
rica can be heard, as well as Australia
and New Zealand, when conditions
are right. Some countries operate ex-
ternal radio services to neighboring
countries on medium wave, such as
Britain’s BBC and All India Radio.
Trans World Radio operates a 500,000-
watt station on Bonaire in the Nether-
lands Antilles. Their signal coverage
extends up the East Coast of the U.S.
into Canada, and far into South Ameri-
ca. Radio Nacional of Venezuela has
acquired a million-watt medium-wave
transmitter and plans to use it for in-
ternational broadcast in several lan-
guages. It should have no trouble get-
ting into the U.S. and parts of Canada
if its frequency is clear. Thus, | am op-
posed to the FCC proposal as it would
cause severe congestion of the medi-
um-wave broadcast band and would
also cause reception problems for hs-
teners in neighboring countries.

As for short wave, | have experi-
enced interference as described by Mr.
Schafer. While | don’t have a direc-
tional antenna and don’t know the ori-
gin of the interference, stations in-
terfered with include Radio Tirana (Al-

bania), All India Radio, and Voice of
Vietnam. This is undesirable, making
reception very difficult not only in the
countries where the signals are being
jammed but also in areas many miles
away. Such practices should be
stopped since it is the listener who
should decide if he wants to hear
these broadcasts or not.

William Dang
Calgary, Alberta
Canada

Errata

In the “Equipment Profile” of the
Ortofon MC-30 moving-coil cartridge
in the November issue, Fig. 2 was in-
correct. Herewith, the correct chart
showing left-channel frequency re-
sponse and separation of the MC-30:
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The following photograph is of the
Bauman Research Pro-400 stereo
preamplifier, reviewed in the Novem-
ber issue:

For the “Workbench Profile” of the
Crown RTA-2 real-time analyzer, also
in the November issue, the captions
for Figs. 3, 4, and 5 should read:

Fig. 3 — Response to a 500-Hz tone.
(Vertical scale: 10 dB/div.)

Fig. 4 — Tape recorder setup. Top: Re-
sponse before head alignment. Mid-
dle: After alignment, but before bias
and EQ adjustment. Bottom: After ad-
justing bias and EQ. (Vertical scale: 5
dB/div.)

Fig. 5 — Display of sound-system re-
sponse. (Vertical scale: 10 dB/div.)
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Problem:

Traditionally, tape recorder electronics have had insuffi-
cient headroom to fully exploit the greater performance
capability of the new high coercivity tapes, such as metal
tape. The goal of Tandberg engineers was to improve the
headroom of tape recorder electronics by 18-20 dB so it can
be used with metal tape.
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Cause:

In conventional recording systems the summation of
record & bias current in the record head is done through pas-
sive components, leading to compromise solutions which
have their distinct and pronounced weaknesses—primarily a
limited headroom for the signal.
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Solution:

Tandberg engineers developed & patented a new record-
ing technology without these compromise solutions (See
curves above). In the new ACTILINEAR system, featured in
our TD 20A open reel and TCD 340A & TCD 440A cassette
recorders, the passive components have been replaced with
an active Transconductance amplifier. Among the benefits of
this new recording system are:

e Up to 20 dB more headroom.

e Less Intermodulation due to Slew Rate limitation.

¢ Improved electrical separation and less interference be-
tween bias oscillator and record ampilifier.

* No obsolescence factor— usable with any type of tape
available now or in the years to come.
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Problem:

High frequency limitations inherent in the cassette (i.e.,
low speed) medium. Tandberg engineers have developed
an exclusive, Patent-pending circuit that is not just a techni-
cal refinement, but a fundamentally new approach to the
matter.

Whereas ACTILINEAR overcomes the limitations of elec-
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tronics at any speed, DYNEQ overcomes tape limitations at
low speeds.

High frequency saturation (overload) is of particular impor-
tance with today’s new direct-to-disc and digitally-mastered
recordings as they deliver more energy in the high frequency
range than ever before.

Cause:

The high frequency overload—i.e., “the cassette sound”
— of which tape recording purists complain is not simply a
question of reaching a point where the tape can hold no more
signal. At high frequencies, excessive input levels not only
produce enormous amounts of distortion, but actually lower
the signal level played back from the tape. In other words,
once you have reached the saturation point on the tape, the
more signal you try to put in, the less you actually get out.
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Solution:

If, just at the point where high frequency saturation (over-
load) begins to occur, you could automatically lower the
amount of record treble boost supplied by the equalization
circuit, you could increase the high frequency output of which
the tape is capable, and drastically lower high frequency dis-
tortion (See curves above). In brief, this is precisely what
Tandberg's exclusive new dynamic equalization circuit does.

Yet another benefit is that the DYNEQ circuit, featured exc-
lusively in Tandberg’s TCD 440A cassette deck, not only
gives improved performance with the new metal particle
cassettes, but also delivers a significant improvement in per-
formance with today's better premium tapes.

~ TANDBERG

:I i ﬁA H _1 Semn J"hp stamd@rds lh fapq r¢cordlng for over 30 years ;i _:_ 'réD h

Perhaps the most important word in tape recording.

Tandberg of America, Inc., Labriola Court, Armonk, NY 10504,
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Each year, despite mailings, telegrams, and telephone calls,
we are unable to make contact with a number of manufac-
turers, so that their equipment does not receive a listing in.
our October Annual Equipment or July Car Stereo Directo-
ries. The reasons for this are varied, e.g. changes of personnel
or facility location, Directory forms lost in the mail, etc. Our
experience indicates that we must not list data from the pre-
vious Directory, as it is almost certainly outdated, and that to
attempt to make up data from our files would lead to further

EOUTENMEN)T,

D1 REGIURY

error. Thus, we present the Addenda to our Directories.

A R.T. Bozak E M S
ADS P.O. Box 1166 Evadin Ma
: gnepan, Inc. Sanyo

1 Progress Way Darien, Conn. 06820 See: TZL International 1645 Ninth St. P‘o‘yBox 51777
Wilmington, Mass. 01887 White Bear Lake, Minn. Compton, Cal. 90220

Bryston Mfg. 55110
AIKO R.F.D. 4, Berlin F Sherwood

. Montpelier, Vt. 05602 . 8116 Deering Ave.
See: TZL International Fisher Corp. Marantz
P 20525 Nordhoff St. Canoga Park, Cal. 91304

21314 Lassen St.

“Cal, | (Note: This firm moved

Adcom C Chatsworth, Cal. 91311 Chatsworth, Cal. 91311 since the Oct. Directory)
1A Jules La. Canton
New Brunswick, N.J. 08901 ce: Adcom G %al!l{»ev:trﬁer Walk Sonax

5]3e3r;e;‘al352m:jng Edgware See: Anglo-American
Anglo-American Audio Clarion Corp. - 32nd St. Middl HA8 9TS Audio
P_({ Box 653 5500 Rosecrans Ave. Phoenix, Ariz. 85010 IEngIeas:é
Buffalo, N.Y. 14240 Lawndale, Cal. 90260 Sound Source

. . Genesis Physics Corp. Meridian 1435 Jacqueline Dr.

Audio Electronic Systems  Consortium of British Newington Park See: Anglo-American Columbus, Ga. 31907
107 N. Park St. Audio Newington, N.H. 03801 Audio

East Orange, N.J. 07017

652 Glenbrook Rd.
Stamford, Conn. 06906

Grundig Electronic Corp.

Keith Monks Audio Ltd.

Stanton Magnetics
175 Terminal Dr.
Plainview, N.Y. 11803

AudioMobile 635 Madison Ave. See: Consortium of
Div., Avnet Craig Corp. New York, N.Y. 10022 British Audio
3221 W. MacArthur Blvd. 921 W. Artesia Blvd.
32  Santa Ana, Cal. 92704 Compton, Cal. 90220 H T

Hartley Products N TZL International
Avid Corp. Custom Craft 620 Island Rd. Neal-Ferrograph %3020(;/\’; 16tf|1| lSt60153
10 Tripps La. 819 Kraemer Blvd. Ramsey, N.J. 07446 See: Consortium of roadview, 1.
East Providence, R.1. 02914  Placentia, Cal. 92670 British Audio

L Tusk Speaker Co.
B D LSR&D P Suite A-22 S
Belles Research Corp. Dimension 100 Hiawatha Dr. Philmore Mfg. 1C7c?s(:aMI\igsr:Vgalltf- 92627
P.O. Box 65 See: Custom Craft Mt. Pleasant, Mich. 48858 40 INIP Dr. ' '

East Rochester, N.Y. 14445

Bose Corp.
100 The Mountain Rd.
Framingham, Mass. 01701

Dynaco, Inc.
110 Shawmut Rd.
Canton, Mass. 02021

Lirpa Labs

Corner of Main & Elm

Anytown, U.S.A.
483712260

Inwood, N.Y. 11696

Pyle Industries
501 Center St.
Huntington, Ind. 46750

y 4

Zenith Radio Corp.
1000 Milwaukee Ave.
Glenview, I, 60025

At Audio Research our only business is
providing the highest definition in music reproduction.

2 Moving Coil Pre-preamplifiers:
1 Solid State: MCP-2
1 Vacuum Tube: MCP-22

On the following 11 pages you will find our major
products, followed by our authorized dealer list-

ing. Each of these products represents a serious effort
to provide two things — sound quality and construction
quality. We do not offer one or two “state-of-the-art prod- -
ucts” in order to merchandise some less costly products. No,
at Audio Research, quality is our only business, and each of
these products is constructed without compromise with qual-
ity, each offering different features and/or application.

Note: The wood cabinets shown on some of the products on
the following pages are optional extra cost accessories.

if you desire more information about any of these products a
detailed specification sheet is available upon request.

Write:

5 Power Amplifiers: Dept.. A )
4 Solid State: D52B, D100B, D110B, D350B nggo%%search Corporation
Box

1 Vacuum Tube: D79

1 Electronic Crossover:
EC-22 (Vacuum Tube)

3 Preamplifier/Stereo Control Units:
2 Solid State: SP-4A, SP-5
1 Vacuum Tube: SP-6A

Minneapolis, MN 55406

audio research’
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MANUFACTURER

BRYSTON MFG.

MERIDIAN

Letter Code

“F" indicates FM only;
“K" indicates kit price

MANUFACTURER
MERIDAN
—
Letter Kay:
“F" indicates FM only
“K” indicates Kit
&
N
& ol
& §
& L
FISHER MC2500 F 18 100 2.8/14.1{5.5/20.0 5.0/19.2 | 45.0/38.3 50 65/60 15 229.95
RS1035A F 35 110 1.9/108| 4.6/18.5 1.0 2.8/14.2 | 38.0/36.8 0.3/04 | 68 70/66 229 299.95
RS2002 F 20 1.9/10.8| 4.6/18.5 10 28/14.2 | 38.0/36.8 0.15/0.2]| 68 70/66 17.9 279.95
RS2003 F 30 1.9/10.8| 4.6/18.5 1.0 2.8/14.2 | 38.0/36.8 0.15/0.2| 68 70/66 21 379.95
RS2004A F 45 150 1.9/10.8| 4.6/185 1.0 2.8/14.2 | 38.0/36.8 0.15/0.2] 68 70/66 285 429.95
RS2007 F 75 180 1.7/9.8 |4.3/17.9 2.5/13.2 | 34.0/359 75 75/70 3 549.95
RS1058 F 90 180 1.7/9.8 [4.3/179 2.5/13.2 | 34.0/359 75 75/70 324 549.95
RS2010 F 100 200 1.7/9.8 |4.3/179 0.8 2.5/13.2 | 34.0/359 0.1/0.2 | 80 75/70 36 699.95
RS2015 F 150 220 1.7/9.8 [4.3/17.9 0.8 2.5/13.2 | 34.0/359 0.1/0.2 | 80 75/70 52 899.95
ZENITH MC7051 40 005 | 005 | 2020 | 81 125 1.8/10.3|55/20 1.0 | 3147 40/37.2 0.3/05 | 70 70/65 27.50 | 359.95
MC7041 25 0.08 | 008 | 2020 | 76 125 [ 12 1.9/10.7  6.0/20.7 1.0 | 4/17.2 50/39.2 0.3/0.5 | 60 70/65 19.58 | 279.95
MC7030 15 04 04 2020 N 125 | 20 1.9/10.7 | 6.0/20.7 1.0 | 4/17.2 50/39.2 0.3/05 | 60 70/65 19.36 | 229.95

33

The High Definition® Approach

In photography, it is the razor-sharp resolution and faithful
adherence to hues, tones, anc shadings of the subject. In

music, it is the strict re-creation of musical transients and subtle
tonal structures which give the listener the sensation of “listening
through’ a music system to the “live” performance. At Audio Research
this is our ONLY business — providing the highest definition in music
reproduction.

D-52B High Definition® Power Amplifier

Our smallest wattage amplifier — but of the very highest sound quality for
music systems where its power is adequate. Recommended especially for
multiway speakers with bi-amplification as well as for the many small high
quality speaker systems available.
Rated 50 watts RMS per channel
(180 watts mono mode - 8 ohms)
Internal Impedance .012 ohm

audio research

2843-26th AVE. SO,
MINNEAPOLIS, MINN. 55406

Near “Class A” performance

80 joule energy storage
power supply

Enter No. 6 on Reader Service Card




i
LETTER CODE FOR SPEEDS
A—33,45,78
B—33,45
H:}‘only
D—16, 33, 45,78
E—16, 33,45
F—Cont. variable 053‘
MANUFACTURE ¥
FISHER MT 6115 8 76 No | O 3 Yes 0.7-3.5 Yos | 17%x13%x5% | 119.95
MT 6310 B | 0.04 68 D.C. Servo | Belt 08 3 | Strobe 8.7 No | O 20 Yes 0.6-3.5 Yos | 17%x14%x6 119.95
MT 6211 B | 0.05 60 D.C. Servo | Belt 0.8 3 | Strobe 8.7 No | O 2.0 Yes 0.6-3.5 Yos | 17%x14%x5"% | 149.95
MT 8320 8 | 0.035 68 D.C. Servo |Direct} 0.5 3 | Strobe 8.7 No | O 18 Yes 0.6-3.5 Yes | 17%x14%x6 169.95
MT 6330 B | 0.035 70 120-Poie |Direct| 0.5 3 | Strobe 8.7 No | O 18 Yes 0.63.5 Yes | 17%x14%x6 189.95
A.C. Servo
MT6224 B | 0.04 68 120Pole [Dlrect| 0.5 3 { Strobe 8.7 No | O 1.8 Yos 0.6-3.5 Yos | 17%x14%x6 199.95
A.C. Servo
MT62254 B | 0.03 70 120-Pole | Direct| 0.5 3 | Strobe 8.7 No | O 1.5 Yes 0.6-3.5 Yes | 17%x14%x6 249.95
A.C. Servo
MT6335 B | 0.035 70 120-Pole | Direct 6 | Strobe 8.7 No | O 1.5 Yes 0.6-3.5 Yos | 17%x14%x6 249.95
A.C. Servo
MT 6250 B8 | 0.03 70 120-Pole | Direct 6 | Strobe 8.7 No | O 15| Yes 0.6-3.5 Yos | 17%x14%x6% | 300.00
Quartz
SONAX 500/10 B | 0.04 60 | 24-Pole |Bet | 0.02 No No 17x13x5% 295.00
Hys.Sync.
100 B | 0.04 60 24-Pole Belt 0.02 No 1% 9% [ No| O 15| Yes ¥4 Yes | 17x13x5% 395.00
Hys. Sync.
STANTON 8005 A 8 | 0.07 70 | 24Pole |[Bet | 03 17| Yes 04 Yes | 167%x13%x6% | 300.00,
Sync. Cart. Opt.
ZENITH MC9050 B | 0.03 70 | DC Direct 3 |Strobe | 11% | 8% 0 [15] ves 04 Yes | 6x19x15 249.95
Servo
MC9035 B8 | 0.08 60 24-Pole Belt 29 3 | Strobe % % Yes| O 2 Yes 04 Yes | Tx16x15 139.95
Sync.
MC9030 B | 0.20 50 4-Pole Balt 2.9 o T2 Yes| O 2 Yes 04 Yes | Tx16x14 149.95
Induc.
MCo025 B ; 0.08 60 24-Pole Belt 29 9% 7% |Yes| O |2 Yes 04 Yes | 7x16x15 109.95
MC9020 A | 028 46 4-Pole Rim 29 % % Yes| O 2 Yes 05 Yes | 8x16x15 99.95
Induc.
S —— =

MANUFACTURER
MAGNEPAN Unitrac 1 . . Unipivot
MAYWARE Formula 4 n" 9 Yos Yos Yes Yeos 03 116 2-11 Unipivot | Unipivot | 175.00
MK 1
KEITH MONKS M3 BA Mk3 1% 9 Yes Yes No No %-2% 80 38 Unipivot | Unipivot | 197.95 No wires through pivot point.
AUDIO

Audio Research products are built FOR perfectionists, BY
perfectionists. Basic to the nature of a perfectionist is a love
for quality, whether it be in fine automobiles, cameras, or music
systems. Simple appreciation of a quality buiit product can be very
satisfying. The extra measure of enjoyment in ownership of an Audio
Research product comes from the knowledge that you own a component
that not only represents the “state-of-the-art” in music reproduction, but
also the “state-of-the-art” in construction quality.

D-1008 High Definition® Power Amplifier
Rated 100 watts RMS per channel
(360 watts mono mode - 8 ohms)
75 joule energy storage power supply
The D-100B shares with all Audio Research amplifiers total stability to drive

3
any kind of load — from electrostatic speaker to induction motor — with a“dln researuh

complete stability. Built to continuous commercial service standards. Sec- 2843-26th AVE. SO.
ond generation Analog Module® Technology. MINNEAPOLIS, MINN. 55406

i -4
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LETTER CODE FOR STYLUS TYPE
C—Conical
S—Spherical
E—Elliptical
Q—-For CD-4 use {Shibata, etc.) &P
b\\\\ A R
& b8 &
N2 8
& o/ S &
obb\ N %& & é‘\ Y/ @ S &
X S SIS & S8 <
MANUFACTURER
MAYWARE MC-2C Fact. 150.00 75.00 Titanlum can-
tilever.
[ ]
Letter Key: K = kit; W = wired;
T = tube; P = phone stage only;
M = mono.
MANUFACTURER
BRYSTON MFG. 28 200 watts mono.
3B As above.
4B 800 watts mono.
FISHER CA2120 | 35 [20-200.02 0.02 80 25 230 0.15 | AB 20 5-band graphic EQ, power me-
ters.
CA2220 I 50 |20-20(0.02 | 0.02 80 25 230 015 | AB 22 As above.
CA2320 | 60 |20-20 (0.02 0.02 80 25 230 0.15 | AB 20 Moving coil phono input.
CA2420 | 80 |20-20 |0.02 0.02 80 25 230 0.15 | AB 24 As above, with 5-band graphic
EQ and power meters.
LS R&D The Leach Amp | B 160 | 20-20 | 0.1 0.1 0.1 70 1.8 AB No 40 799.00
MERIDAN 103 B8 35 2020 |0.1 0.1 0.1 90 123 485.00
103D B 45 [20-20 10.1 0.1 0.1 90 26 699.00
105 B,M 100 [20-20 {0.1 0.1 01 90 13 449.00 35
>
*ob" ‘\Q\é’
MANUFACTURER
NEAL- Electrostatic With adaptor box and carrying case.
FERROGRAPH
Dyna-X With carrying case.

=

The Musical Approach

High Definition® music reproduction is accomplished by a
design approach that considers, first and foremost, the com-
plex, constantly changing phenomera of musical waveforms. The
musical approach requires designs which go beyond good “static”
specifications to perform in actual use — music reproduction. Audio
Research products have good “static” specifications which exceed the
specifications of many competitive products. However, it is the musical
approach in Audio Research products that sets them apart. The musical
approach gives Audio Research products a hard-to-define, elusive, musi-
cal quality which is difficult to measure but easy to hear.

D-110B High Definition® Power Amplifier
Rated 110 watts RMS per channel

(440 watts mono mode — 8 ohms)
300 joule energy storage power supply -
The D-110B — a combination of the D-100B circuitry with the D-350B a“dln researuh
power supply — rebiased_ to higher operating_ current_ and fan cooled, P
provides the highest possible measure of musical quality. MINNEAPOLIS. MINN. 55406

Enter No. 6 on Reader Service Card
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MANUFACTURER
ZENITH 839-32

83949 Dyn. 2018 8 I;g 200 6'% F 1" 23.75

839-50 Dyn. 20-20 8 1?38 200 6% F 12 47.95

839-52 Dyn. 20-20 8 9‘? 700 10 C 16 53.25

839-54 Dyn. 20-16 8 1;“2) 300 9 C 13 54.25

839-55 Dyn. 3018 8 9_?3 200 10 C 8 26.50

839-56 Dyn. 10-25 ‘lg 300 8 F 13 74.95

LETTER CODE FOR SPEEDS
A—T%, 3% 1%
B—TY%,3%
C—T7"%, 3%, 1%, 15/16
¥/

D—1'%
E—15,7%, 3%

F—15,7%
G—15,7%, 3%, 1%
H—15/16 &
&
NEAL- Logic 7 E 0.08 | 60 1.27V| Yes| Yes| 200- 2vu 20Vx17%: 58 1,950.00 | Cont. var. wind con-
FERROGRAPH 3 x10 trol, record cancel,
opt. remote control;
opt. power amps
and speakers,
300.00; opt. Dolby
NR, 400.00.
I
< — )
C)
g & &
MANUFACTURER
FISHER CR 5120 X Yes |30-17 F |3 ]0.05 53 |62 |3 [No [Yes |[Yes |[Yes |Yes |17%x12%x6% 225 349.95
CR 4028 X Yes |30-16 F |2 |007 52 |62 (4 |No |Yes |No No No 17'4x12"%x4% 17 349.95 2 speed, auto
search.
{Continued) 30-23 0.06 Specs. here, 3% ips.

The Common Approach |

24

All Audio Research components share a number of things in
common.

For example, all have heavy gauge two color anodized aluminum
front panels for lasting durability and beauty. Most small parts
(capacitors, resistors, transistors, etc.) are selected from quality Ameri-
can vendors for availability and reliability — and of course, all are used at
conservative levels to assure long life.

The D-350B High Definition® Power Amplifier
Rated 350 watts RMS per channel — 8 ohms
(more than 1 KW total into 4 ohms)
300 joule energy storage power supply
Speaker line fuses
Logic circuitry with relay for added protection against subsonic or DC
output.

D-3508B

audio research

2843-26th AVE. SO.
MINNEAPOLIS, MINN. 55406
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MANUFACTURER W S & S AVAV S/ I o & < &
FISHER CR 4031 X Yes |[30-16 F |2 |o.07 52 {62 (4 INo |Yes [No No No 17x12%x4% 17 349.95 As Model CR 4028.
{Continued)
30-23 0.08 Specs. here, 3% ips.
CR5125 X Yes 3?-18 F |3 004 55 |84 (3 |No |Yes |No No Yos 117%x12%x4% 225 499.95 Wireless remote
3 editing.
CR 4029 X Yes |30-18 F {3 |0.08 52 |62 (4 |[No |Yes [Yes [No Yes |12%x12%x4% 17 499.95 2 speeds, bias fine
adj.
30-25 0.05 Specs. here, 3% ips.
CR5150 X Yes [30-18 F |3 |0.04 55 [64 |3 |No |Yes |[Yes [No Yes |14%x11%x5% 225 699.95 Remote control,
3 clock /timer.
CR4015 X Yes 4?-13 F |2 |0.09 50 |56 [2 [No |Yes {No No No 15x8%x5% 12 149.95
13
CR 4013 X Yes 4;)-12 F |2 j01 48 (58 |2 |No JYes |No No No 5%x15%x9 16 169.95 LED level meters.
3
CR 4025 X Yes 4?14 F {2 (009 50 [56 (2 |No |Yes |No No No 15%x117%x6 13 199.95 Wireless remote
*3 editing.
CR4016 X Yes [40-14 F |2 |0% 50 |80 |2 ([No |Yes |No No No 5%x17%x9% 16 249.95 2 speeds.
40-18 0.09 Specs. here, 3% ips.
CR5115 X Yes 31)-16 F |3 [0®7 52 |80 |3 |No |Yes |Yes |No No 16%x11%x6% 13 279.95
3
CR 4027 X Yes |30-15 F 12 (008 52 |62 |3 |[No [Yes [No No No 299.95 2 speeds.
30-20 0.07 Specs. here, 3% ips.
ER 8115 No 3*541 F |2 |05 48 1 |No |Yes |No No No 12%x10%x5 8.2 169.95
*3
ER 8130 8 No 35 F |2 Joas 44 152 (1 |2 |Yes |No No No 14%x10x5 8.5 179.95 2 speeds.
125 Specs. here, 3% ips.
ER 8125 8 No 3%12 F |2 |05 44 152 |11 [No |Yes |No No No 13%x10x5 8.2 199.95
3
ER 8150 X Yes 49-12 F |2 [0.09 50 |56 {1 [No |Yes |[No No No 20x10%x6 14.5 329.95 8 track & cassette.
3
8 No 0.15 46 |52
ER 8155 X Yes |40-12 F |2 |009 50 156 |3 (No |Yes |No No No 6x20x10% 145 369.95 As above.
3
8 No 0.15 46 |52 |1
NEAL- X Yes |3515 F |2 jco9 55 [64 (2 Yes |[No No Yes [18x5%x9 18 995.00 Opt. remote control.
FERROGRAPH +1:3
ZENITH MC9070 X Yes 3?1 5 F |2 |oo08 52 |62 |3 |[No |Yes |No No Yes |17x9x6 16 249.95
3

MANUFACTURER

1 Also  with  3-ft.
curly, %a-In. plug.

PHILMORE DC200 Sup. Card. |Elect. Cond Phone

A ‘“‘Last Generation” Product |

This special product, a vacuum tube power
amplifier, represents the state-of-the-art of this
technology. Itis expensive and will be available only in
limited quantity for a reasonable period of time.

The D79 was conceived in response to Jemand from and
for audio perfectionists. While it is not necessarily the “ulti-
mate” amplifier, and will not provide its intrnsic performance
with all speaker systems, it will provide a new standard of what
we at Audio Research Corporation call Higt Definition® repro-
duction of music within its power capability throughout much of
the audio range when used with suitable speaker systems.

The D79 Amplifier

Rated 75 watts RMS per channel — 4, 8 or 16 ohms
550 joule energy storage power supply
Near military construction quality

audio research

2843-26th AVE. SO.
MINNEAPOLIS, MINN. 55406

Enter No. 6 on Reader Service Card



o\o‘
g o
> ©° o N
*055 (F'@ '\é\\ \:P
MANUFACTURER < <
AUDIO AES28 Bass Ref. |8 10%x20 14%
ELECTRONKC x9% Vin. | Blk.
SYSTEMS
AES 31 Bass Ref. |10 1% Soft 2 Cone 4017 82 |10 700,3k 8 13x23 Wal. | Cloth, 35
Dome x10% Vin. | Blk.
AES 32 Ac. Sus. 12 1% Soft 2 Cone T 3517 94 110 700,3k 8 14%x26 Wal. | Cloth, 46
Dome x11'% Vin. | Blk.
AES 42 Ac. Sus. 12 1 Softt 1 Soft MT | 30-20 94 125 600,2k 4 15%x27 Wal. | Cloth, 65
Dome Dome x11% Vin. |Bik.
AES 50 Ac. Sus. 12 (2)2 | Sott 1 Sott M,T | 2520 93 |50 600,2k 4 16x34% Wal. | Cloth, 100
Domes Dome x11% Vin. | Blk.
BELLES Belles 1 Pas.Rad. (8 1 Dome | T 30-20 40 2.7k 8 15x17% Oil. Foam 69 445.00
RESEARCH x33% Wal. | Blk.
BOZAK LS200A Ported 8 1 Soft 60-20 10 1.5k 8 20%x Wal. 34 234.00
Dome 13 11%x10% Vin. Palr
LS250A Inf.Baf. 12 4 Cone 1 Soft 45-20 10 500, 8 23%x Wal. 48 390.00
Dome 13 2K 14%x12% Vin, Palr
LS400A Inf.Baf. 12 6 Cone 1 Soft 40-20 10 500, 8 25%x18 Wal. 65 600.00
Dome 2.5k x13% Pair
CS501A Inf.Baf. 12 6 Cone (3)2 |Cones 40-20 15 800, 8 32x20 Wal. 90 900.00
2.5k x16 Ven. Pair
CS4000A Inf.Baf. (2)12 6 Cone (8)2 |Cones 35-20 50 400, 8 44x27 Wal. 190 | 1,500.00
2.5k x16 Ven. Pair
CS3108 int.Baf. 2 (2)6 | Cones | (8)2 |Cones 28-20 80 400, 8 52x36 Wal. 225 | 2,500.00
2.5k x19 Ven. Pair
CS410CL Inf.Baf. n2 (2)6 | Cones } (8)2 |Cones 28-20 60 400, 8 52x36 Wal. 225 | 2,700.00
2.5k x19 Ven. Pair
DYNACO A150 Ac. Sus. 10 1 Soft T 50-20 89 (15 2K 8/6 | 12%x12% Wal. | Cloth, 36 300.00
Dome 13 x22 Vin. rn. Pair
A250 Ac. Sus. 10 3 Cone 1 Soft M, T | 4520 89 (15 300, 5k 8/6 | 14%x14Y oll. | Cloth, 39 500.00
Dome 13 x25 Wal. |Brmn. Pair
A350 Pas. Rad. |10 3 Cone 1, Soft M, T | 3525 83 (15 500,3.5k, | 8/6 | 14x14"; Oll. | Cloth, 68 7800.00
4/5 {Dome 13 11.3k x43 Wal, | Brn. Palr
FISHER MS145 Pas.Rad. (8 5 Cone 3 Cone 5517 91 |65 1k, 5k 8 24'2x14% wal. | Cloth, 20 139.95
x11 Vin. | Brn.
38 S$T420 Pas.Rad. |8 3 Cone 50-16 90 (3.5 5k 8 13%x9% Wal. | Cloth, 19 149.95
x21% Vin. m.
$T430 Pas.Rad. |10 5 Cone 3 Cone 5017 90 (65 1k, 5k 8 16x12% Wal. | Cloth, 34 219.95
x25% Vin. |Brn.
ST440 Ported 12 5 Cone 3 Dome M, T | 4518 90 12 1k, 5k 8 16x12% Wal. | Cloth, 36 279.95
x25% ¥in. | Brn.
§T450 Ported 12 5 Cone 3 Dome M, T ! 4520 91 |20 1k, 5k 8 17x14% Wal. | Cloth 44 329.95
x29% Vin. | Bm.
ST460 Ported 15 (2)5 | Cones | 3 Horn M, T | 40-20 92 125 1k, 5k 8 18%x14% Wal. | Cloth, 53 389.95
x29% Vin. |Brn.
GENERAL SOUND |421/422/ Ac. Sus. 4 1 Dome 125-20 8 |10 2.5k 4 T%hx5% Opt. | Cloth, 6 125.00
423 45 x6% Opt.
521/522/ Ac. Sus. 5% 1 Dome 100-20 87 {10 2.5k 4 5% Opt. | Cioth, 7 150.00
523 15 x7% Opt.
631/632/ Ac. Sus. 6% 2% Cone 1 Dome 70-20 87 (10 3.8k, 4 11%x7% Opt. | Cloth, 14 200.00
633 15 13k x7% Opt.
1011 Tuned 10 32-250 91 |20 200 56 19x18x18 Wal. | Cloth, 54 350.00
Bass Port, %5 Brn.
Extender Satallitte

\\ )
Z2)Q
/ )

used together.

(3) Speakers of different efficiencies can be used together.
(4) Higher SPL's can be achieved.
(5) Lower system distortion can be possible from both the
improved amplifier performance as well as possible
speaker network reduction.

The EC-22 Electronic Crossover

The EC-22 is a two-way state-of-the-art vacuum tube variable
frequency electronic crossover, featuring separate switch

selectable crossover frequencies with 18 dB/Octave (Butter-
worth) slopes for the bass channel's two lowest frequencies
(upper bass and all treble slopes are 6 dB/Octave) with semi-
precision level adjustment and other features for making this
product a most useful tool for audiophiles and music lovers.

Available November 1979.

EC-22

audio research

2843-26th AVE. SO.
MINNEAPOLIS, MINN. 55406

How to Make the Best Speaker Systems Even Better

Many of the current state-of-the-art speakers

have provision for using more than one ampilifier.

By dividing the audio spectrum in two or more sections,

various combinations of improved speaker/amplifier per-

formance become possible. For example:

(1) Alarge amplifier can be used for bass response, together
with a smaller high quality amplifier for the treble.

(2) Amplifiers of different gain/power specifications can be
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MANUFACTURER &
GENESIS 3+ Pas.Rad. |8,10 4 Cone 1 800,3k 6 14%2x12
x37%2
2+ Pas. Rad. |{8,10 1 1.8k 8 14%x10%
x35%
2 Pas. Rad. 18,10 1 1.8k 8 14%x11%
x26%
1+ Ac. Sus. 8 1 1.8k 8 12'2x9%
x22 X
V6 Vented 6 1 1.8k 8 10%x7 Wal. {Knit, 18% | 105.00
x18% Grain | Brn.
HARTLEY Zodlac Jr. Int. Baf. 8 2 Cone No 50-18 90 |5 2.5k 8 MN%x7% Wal. | Cloth, 22 | 96.00
PRODUCTS 14 x19 Ven. | Beige
Zodiac 1B Int. Baf. 10 1 Dome No 40-25 9255 2K 8 14%x8% Wal. | Cloth, 32'% | 135.00
14 x21% Ven. | Beige
Zodlac '78 Int. Baf. 10 1 Dome No 35-25 9255 2k 8 15x11% Wal. | Cloth, 50 180.00
4 x30 Ven. | Beige
Concert Jr. Inf. Bat. 10 3 Cone 1 Dome No 2525 90 |15 5k 8/5 | 15x11% wal. | Cloth, 65 375.00
13 x38"% Ven. | Brn.
Holton Tower Inf. Bat. (2)10 3 Cone 1 Dome No 20-25 93.5 |15 2k 4 20x14 Wal. | Cloth, 105 | 495.00
13 X492 ven. | Brn.
Concertmaster | Inf. Bat. 18 10 Cone 17 Dome, | No 16-25 91 (25 250, 8/5 | 29x18x41%z | wal. | Cloth, 150 | 1,380.00
Cone 13 3k, 7k Ven. |Brn.
Reference Int. Bat. 24 10 Cone 71 Cone, No 16-25 91.5 (25 250,3k, 8/5 | 36x24x50% | Wal. | Cloth, 300 | 1,725.00
Dome 13 7k Ven. |Brn.
MAGNEPAN MGH Bipolar 428 Planar | 68 Pianar 50-16 87 |40 2.4k S 22x60x2 Oak | Cloth, 42 | 495.00
$q.1n. Strip $q. In. | Strip 14 Ivory Pair
MGIA Bipolar 500 Planar | 68 Planar 4516 40 2.1k 6 22x71x2 Oak | Cloth, 50 825.00
$q.In. Strip $q. In.| Strip 4 Ivory Pair
Tympani Bipolar 1026 Planar | 96% |Planar 40-20 100 4 (3) Oak | Cloth, 80 1,395.00
10 $q. In. Strip 5q. In.| Strip 13 T2x16x1 ivory Pair
NEAL- $23 Ac.Sus. |4 4 Cone 1 Dome 65-20 90 (10 600 8/6 | 17%x7%x11| Teak/| Brn. 19% | 416.00
FERROGRAPH Laby. 14 Wal.
SOUND SOURCE 82 Ac. Sus. 8 2 Phen. 50-18 94 |5 8 10x8x20 Vin. | Knit, 15
Ring 13 Blk. 39
T-82 Pas.Rad. (8,8 2 Phen. 40-20 84 |5 8 MYx11% Vin. | Knit, 27
Ring 13 x30 BIk.
103 Vented 10 5 Cone 2 Phen. 40-20 96 |5 8 13%x10% vin. | Knit, 25
Ref. Ring 13 x22% Blk.
123 Vented 12 5 Cone 2 Phen. T 40-20 9% |5 8 15x10%; vin. | Knit, 34
Ref. Ring 13 x24% Blk.
124 Ac. Sus. 12 5 Cone (2)2 |Phen. MT | 4020 94 |5 8 15x12"% Vin. | Knit, 36
Rings 13 x24% Blk.
H12d Vented 12 4x11 | Horn 1 Dome | M,T | 3520 98 |5 8 15x12% Vin. | Knlt, 36
Ret. 13 x24% Blk.
T-123 Vented 12 5 Cone 2 Phen. MT | 3520 94 |10 8 15x10%x35 | Vin. | Knit, 40
Ref. Ring 13 Blk.
1020 Vented 10 5 Cone 2 Phen. T 40-20 5 8 13%x10% Laq. | Knit, 40
Ref. Ring *3 x22% Wal. | Blk.
D12 Vented i2 4x11 | Horn 2 Cone MT | 30-20 S 8 15x12"% Lag. |Knit, 45
Ref. 3 x24% Wal. | Blk.
1220 Vented 12 5 Cone 2 Phen. | MT | 3520 5 8 15x10% Laq. | Knit, 42
{Continued) Ref. Rin &1 x24"% Wal. |Bik.
1240 Vented 12 2x6  |Pz. 3540 10 2k 8 15x12% Laq. |Knit, 42
Ref. Horn 13 x24% wal. | BIk.

The Analog Module® Approach

All of Audio Research’'s products (except the vacuum-tube
units) share in common our exclusive Analog Module®
technology.

Simply stated the Analog Module® is riothing more than the practical
packaging of our proprietary circuitry to employ the bi-polar transistor
(and other discreet components) in a linear fashion for iow distortion audio
applications. The end results include straight-forward designs, easy
maintenance, high performance audio products from these basic building
blocks.

The SP-4A High Definition® Stereo Control Preamplifier

The SP-4A is our most deluxe control unit. with ample features to satisfy
the most involved “audiophile”.

L]
Frequency Response: -3 dB, 5 Hz and 1C0kHz alldm I‘esearﬂh

i ion: 2843-26th AVE. SO.
Distortion: Less than .005% THD or JMD @ 2V RMS output. NREPeNE Tt ssass
2 dB stepped controls — programmable magnetic inputs

vice ar
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MANUFACTURER

SOUND SOURCE 94 8
(Continued)
96 8 13%x10"%
Ref. 13 x26
3A Time Line |10 5 Cone 1 Dome M,T | 30-22 9% |5 900, 6k 8 15x10%
13 x34
4A Time Line |12 5 Cone 1 Dome M,T | 20-22 94 (20 800,6k 8 16x13
13 x42
TUSK The Wedge 10 4% | Cone 1 Dome | No 3;)-22 80 1100 | Var. 6/4.4 12x12x30 Opt. | Opt. 32 800.00
2 Palr
ZENITH MC4000 Tuned Port { 12 5 Cone 3% Horn M,T | 30-20 9155 600, 8/6 | 17x13% Wal. | Cloth, 45% | 255.00
2.0k x28 Brn.
MC3000 Tuned Port} 10 ki Horn T 40-20 90 |5 2.0k 8/8 | 15%x10% Wal. | Cloth, 29 309.95
x24% Vin. | Bm. Pair
MC2000 Tuned Port | 8 ki) Horn 50-15 89 |5 2.5k 8/6 | 14%x9% Wal. | Cloth, 18 209.95
x22% Vin. | Bm. Pair
MC1000 Tuned Port [ 6%: 2 Cone 60-15 88 |3 2.5k 8/8 | 13%x7% Wal. | Cloth, 13% | 159.95
x20% Vin. | Brn. Palr

SN K@ AFE

Cassettes / 8-Track / Open-Rey
40 " N
® &(\ 5 & &
& ¢
MANUFACTURER NV .\@ aéP N 9
ZENITH High General Normal X 295
Performance
X 2,99
X 3.89
X 5.25
X 3.63
X 4.49
Ferri- General FeCr X 8.50
chrome
Budget General Normal X 1.84
X 1.99
X 263

The Simple Approach

In Audio, perhaps more so than in any other electronic
discipline, the concept of “simpler is better” proves true.

The SP-5, although elegant, is such a product. By eliminating
all but essential features, a basic stereo control of the highest
quality becomes available at a modest cost.

The SP-5 High Definition® Stereo Control Preamplifier

Frequency Response: -3 dB, 5 Hz and 100kHz

Distortion: Less than .005% THD or IMD
Segmented controls, 2 dB steps

audio research
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CHR STEREQ DIRECTORY ADDENDA
RADIOS/TAPE PLAYERS

[y

MANUFACTURER
AUDIOMOBILE S$T770 399.95 s 1.5 70 No No Yes Yes Yes No 2xTx4%
CLARION PE-958A 419.95 S 15 80 Needs Yeos S5AM | Yes Yes Yes No Yes Yes Yes | 2.4x7.1x5.5
Amp ot FM
PE-7518 389.95 8 1.5 80 10 I 1 Yes S5AM | Yes Yes Yes No Yes Yes Yes | 1.9x7.1x6.3
of FM
PE-550A 279.95 S 15 80 4 I 1 Yes No No No Yes No Yes Yes Yes | 1.9x7.1x6.3
PE-662C 275.75 S 4 1 Yes No No No Yeos No Yes Yeos Yos |
PE-666B 252.95 S 4 1 Yes No No No Yes No Yes Yes Yes |
PE-684A 287.95 S 10 1 Yes No Yes Yes Yes No Yos Yes Yos U
PE-838A 243.95 S 10 1 No No Yes Yes Yes No Yos Yes Yes u
PE-328A 149.50 S 4 1 No No No No Yes Yes Yes Yes u
PE-703A 223.50 S 4 1 No S5AM | No No No Yes No No No |
or FM
PE-453A 159.50 s 10 1 No No Yes Yes No Yes No No No u
CRAIG T684 336.95 S 46 60 12 5.0 Yes 4AM | Yes Yes Yes No Yes Yeos Yes | 2x7%x6
orFM
T686 419.95 S 4.5 60 12 5.0 Yes S5AM | Yes Yes Yes No No Yes Yes | 2%x7%x5%
or FM
T688 279.95 S 6.5 70 12 5.0 Yos No Yes Yes Yes No Yes Yes Yes | 2x7%x6
T681 219.95 S 3.2 65 12 5.0 Yes No No No Yes No No Yes Yes | 2x7%x5%
T636 359.95 S 53 65 4 5.0 Yos S5AM | Yes Yes Yes No No Yes Yes | 2%x7%hx5%
or FM
T634 279.95 s 24 60 45 5.0 Yes 4AM | Yes Yes Yes No Yes Yes Yes | 2x7%x6
or FM
T638 219.95 s 35 60 4 5.0 Yes S5AM | No No Yes No No Yes Yes | 2x7%x5%
or FM
1606 239.95 S 46 66 45 5.0 Yes No No No Yes No No Yes Yeos | 2%x7Vax5%
T614 169.95 S 4.0 60 4 5.0 Yes No No No Yes No No Yes Yes | 2x7%x6
5686 359.95 S 45 60 12 5.0 Yes SAM | Yes Yes No Yes No No No | 2%x7%x5%
ot FM
$683 289.95 s 4.6 n 12 5.0 Yes S5AM | Yes Yes No Yes No Yes No | 2%x7Yex5%
or FM
$682 239.95 S 3.6 n 12 5.0 Yes No Yes Yes No Yes No Yes No | 2x7Yax5% 41
$636 324,95 S 45 30 4 5.0 Yes 5AM | Yes No No Yes No No No | 2%x7%x5%
or FM
$606 239.95 S 46 66 4.5 5.0 Yes No No No No Yes No Yes Yes | 2%xTY%x5%
$608 179.95 S 4.6 35 45 5.0 Yes No Yes Yes No Yes No No No i 2x7Yax5%
$632 179.95 S 5.0 60 4 5.0 Yes SAM | Yes Yes No Yes No No No | 2%xTYax5":
or FM
S609 119.95 S 7.0 50 4 5.0 Yeos No No No No Yes No No No | 2x7%x4%
T639 189.95 S 6.0 60 4 5.0 Yes S5AM | No No Yes No No Yes No | 2x6%x5Y%:
or FM
T635 359.95 S 53 65 4 5.0 Yes 5AM | No No Yes No No Yes Yes | 2x7%x5%
or FM
GRUNDIG GCVv2700 399.00 S 20 Yes Opt. No No Yes No Yes Yos Yes
GCM4700 219.00 S 7 Yes No No No Yes No Yes Yes Yes
GCM4600 179.00 S 7 Yes No No No Yes No No Yos Yes
GEM5000 139.00 S 7 Yes No Yes No No
WKC2035US | 316.00 S 25 7 Yes Yes No No Yes No
GCM 8200 279.00 S 45 10 Yes Yes No Yes Yes Yes Built-in EQ.
GCM 8100 239.00 S 45 10 Yes Yes No Yos Yes Yes

Listen Through the Music System /=

It is very easy, these days, to talk of sophisticated signal
processing equipment that purports to do this or that, but the

real measure of audio equipment is not what it does, but what it
does not do. Simply to amplify, without adding to, or taking from the
musical signal is very difficult, and this is always achieved only in
measure. Interestingly enough, you cannot learn that measure of perform-
ance from the “specifications” because they relate only to static test
conditions, and so we invite you to listen to,

The SP-6A High Definition® Preamplifier/Stereo Control

Some of the specifications:
Response -3 dB @ .05 Hz and 250kHz (high Z)
Output: 60 V RMS (Hi 2) at less than 2% THD at 1kHz

Maximum Input Magnetic Phono without overtoad: 1 kHz — 500 mV RMS
10kHz — 1.5 V RMS

audio research
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RADIOS/TAPE PLAYERS

MANUFACTURER
SANYO FY489 189.95 S 2 55 4.5 10 Yes 5AM | No No Yes Yos Yes Yes | Tx6x2
(Continued) or FM
FT1490A 199.95 S 2 55 212 | 5 Yes Yos Yos Yes Yes Yes Yes ] Tx6x3
FT646 219.95 S 1.5 60 4 5 Yes No No Yes Yes Yes Yeos | Tx6x2
FT1490-2 239.95 S 2 60 2.714| 5 Yes Yes Yes Yes Yes Yes Yes i Tx6x3
FT1495 239.95 B 2 55 2.714] 5 Yes 5AM | Yes Yos Yes Yes Yes Yes | Tx6x3
or FM
FY690 249.95 S 2 55 4 5.0 Yos 5AM | No No Yos No Yos Yes | 7x6x3
or FM
FT1670 299.95 S 2 55 2,12 5.0 Yes 5AM | Yes Yes Yes No Yes Yes | Tx6x3
or FM
FT2400 329.95 S 15 65 Yes 5AM | Yes Yes Yes Yes Yos Yes | Tx6x2
or FM
FT1498 349.95 S 15 60 2.7,14] 5.0 Yes 5AM Yes Yeos Yes Yes i Tx6x3
or FM
FY2200 329.95 S 2 60 Yes 5AM Yes Yes Yes Yes | 6%x5x2
or FM
FT478 99.95 S 3 45 4 10 Yes No No Yes No Yes No i 6%x4%x1%
FT479 109.95 S 3.5 50 4.5 10 Yes No No Yes No Yes No I Tx6x2
FY481 119.95 S 35 55 45 10 Yes No No Yes Yes Yes i Tx6x2
FY642 129.95 S 2 45 4 10 Yes No No Yes Yes Yeos No | 6%x4%x1%
FT644 139.95 S 2 55 4.5 10 Yes Yes Yes Yes | Tx6x2
TZL INTER- Evadin 199.95 S 8 5 Yes 5AM | No No Yes No Yos Yes Yes I Tx2%x6%
NATIONAL CR6000 or FM
Evadin 159.95 S 6 5 Yes No No No Yes No Yes Yes Yes i Tx1%x5%
CR3010
AIKO ACS S ) 5 Yes No No No Yes No No Yes Yes | Tx1%x5%
8000L
AIKO ACS S 15 10 No No No No Yos No No Yos No u 6% x1%x2
2200
AIKO ACS 99.95 S 5 5 No No No No Yes No Yes Yeos Yes u 6%x1%x2
4000
D o
s"k & <° o
o & &
o /e S o
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MANUFACTURER
AUDIOMOBILE SK65HP 12995 | 50 8% 6%x6%x Woofer only.
3%
SK10 79.95 50 1 3%x3%x1 Tweeter only.
SK100 159.95 100 10 10% x 4", Woofer only.
AVID Ten 22500 | 5 6%1 | 20,10 | 4 g0 2 s 11%x7%x1%| With cables.
RD-5 40.00 5 4% 12 8 1'00_ 10 S 4% As above.
Ten-Plus 250.00 5 4% 12 +5 S 4% As above.
BOSE 1401 328.95 4% 9.1 4017 F Price includes booster/EQ
# (see "EQ/Amps” section).
CANTON AC-200 300.00 %, 4% 48-25 2 S 7%x5%x4% | Biamped, with x-over.
CRAIG R 99.95 50 6x9 20 6 4517.5 F 9%x6%x3"%
16
R732 99.95 50 5% 20 6 50-17.5 F 6%x2%
*6
Y480 179.95 40 41% 10,3 120-24 2 S 10%x4%x6%
16
Y180 24.95 8 3x5 3.6 130-16 S T%x3%x5%
16
Y303 39.95 25 5% 14 80-15 F 6%x6%x2%
16
Y301 39.95 12 4 8 120-21 F 5%xd4%x1%
16
¥360 49.95 25 4x10 10 60-20 2 F
t6
v 36.95 12 4x6 5.6 8521 F 6%x4%x2%
16
V350 89.95 25 6x9 20 60-16 3 F 9% x67%x3%
{Continued) 16
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MANUFACTURER
CRAIG V362 69.95 25 6x9 20 60-15 2 F 9%sx67%x3%
(Continued) 16
V451 199.95 40 6x9, 20,10, | 8 60-20 4 Separates with under-dash
5%, 28,15 16 control.
3,2
V102 24.95 8 5% 36 6 90-16 F 6%Xx1%
16
DIMENSION MK 87.00 30 4% 8 4 44-22 2 S TY2x5x4%
MK-B 99.00 30 4% 8 4 44-22 2 S 7%x5x4%
MK 110.00 30 4% 8 4 44-22 2 S T%2x5x4%
MK-IB 125.00 30 4% 8 4 44-22 2 S 7%x5x4"2
MK-VI 149.00 60 6 20 4 36-22 2 S 10%x7"%x5%
MK-VIB 169.00 60 6 20 4 36-22 2 S 10%x7"%:x5%
MK-VIll 199.00 75 8 20 4 32-22 3 S 14%x10x6
GRUNDIG HF 2025 75.00 20 4% 4 30-20 F
HF 2040 110.00 20 4%, 2 4 30-20 2 S 9%x4%x4"%
LIRPA LABS Bazoom 100.00 99¢ 15kv | 82 3 10k D.C-10k 20 Yes 82'%xcarx Sprays on hood, roof or trunk;
Aphonic rpm 0.003 will not come off in car wash;
colors opt. Designed for use in
|ate-model Bricklins, Corvairs,
Edsels, Packards, and Stude-
bakers.
MARANTZ $8169 60.00 30 6x9 20 4 4013 F 6%x9%x3%
$S269 70.00 30 6x9 20 4 4015 2 F 6%x9%x3%
$5469 110.00 30 6x9 20 8 4018 4 F 6%x9%x3%
$8569 130.00 30 6x9 20 8 40-20 5 F 6%x9%x4
$83269 30.00 30 6x9 20 4 40-15 2 F 6%x9%x3%
$53469 110.00 30 6x9 20 8 40-18 4 F 6%x9%x3%
$5625 40.00 12 5% 10 4or 50-13 F 6%x2
8
§8725 70.00 30 5% 20 4 50-16 2 F 6%x2%
$8825 90.00 30 5% 20 8 50-20 3 F 6%x2%
$$140 40.00 10 4 10 8 60-14 F 4x1%
$85000 300.00 250 6% 4 20-20 2 S T%x11x7%
$85100 250.00 250 6% 4 20-20 2 F TVax11%x1%
$§3357 100.00 30 5x7 20 4 50-20 3 F 5x7%x3
$53410 80.00 20 4x10 20 4 50-20 3 F 4%x10x2%
PYLE F52C165-Fp 48.25 30 5% 16 8 2 F 5%x5%x2% | Pz.tweeter.
INDUSTRIES
F52C165-FP4 49.15 30 5% 16 4 2 F 5%x5%x2% | Asabove.
F69C190-FD 70.85 60 6x9 20 8 2 F 6%x9%x4 Dome tweeter.
F69C290-FD 81.60 100 6x9 30 8 2 F 6%x9%x4% | Asabove.
F69C290-FD4 82.50 100 6x9 30 4 2 F 6%x9%x4% | As above.
F410C160-FP 49.90 30 4xio 16 8 2 F 4%x10x3 Pz. tweeter.
F52C100-FP 41.60 20 5% 10 8 2 F 5%x5%x2% | As above.
F69C100-FP 49,90 30 6x9 10 8 2 F 6%x9%x3% | As above.
F69C190-FP 58.25 60 6x9 20 8 2 F 68%x9%x4 As above.
F69C290-FP 66.60 100 6x9 30 8 2 F 6%x9%x4% | As above.
F410C100-FP 43.25 30 4x10 10 8 2 F 4%x10x3 As above.
F35C30-WF 19.15 16 3% 3 8 2 F 3%2x4%x1%
F5C99-WF 22.50 18 5 10 8 2 F 5x2%
F52C100-WF 22.90 20 5% 10 8 2 F 5%x5%x2%
F6C100-WF 24.90 30 6 10 8 2 F 6%x2%
F57C100-WF 24.90 28 5x7 10 8 2 F 5x7%x2%
F69C100-W 23.75 30 6x9 10 8 F 6%x9%x3
F69C100-WF 25.40 3¢ 6x9 10 8 2 F 6%x9%x3
F410C100-WF 25.25 3¢ 4x10 10 8 2 F 4%x10x2%
PK52C165-FP 108.25 30 5% 16 8 2 F 5%x5%x2% | Pz.tweeter.
PK69C190-FD 149.90 60 6x9 20 8 2 F 6%x9%x4 Dome tweeter.
PK69C290-FD 166.60 100 6x9 30 8 2 F 6%x9%x4% | As above.
PK410C160- 109.90 30 4x10 16 8 2 F 4%x10x3 Pz. tweeter.
FP
PK52C100-FP 91.60 20 5% 10 8 2 F 5%x5%x2% | As above.
PK69C100-FP 108.25 30 6x9 10 8 2 F 6%x9%x3% | As above.
PK69C190-FP 124.90 60 6x9 20 8 2 F 6%x9%x4 As above.
PK69C290-FP 141.60 100 6x9 30 8 2 F 6%x9%x4% | Asabove.
PK410C100- 96.60 30 4x10 10 8 2 F 4%x10x3 As above.
FP
PK52C100-WF 61.60 20 5% 10 8 2 F 5%x5%x2%
PK69C100-WF 66.60 30 6x9 10 8 2 F 6%x9%x3
PK410C100- 63.25 0 4x10 10 8 2 F 4%x10x2%
WF
P-G52N 10.85 5% F 6%rd.
G69ND 6.25 6x9 F B8%x9%
G410ND 5.85 4x10 F 5%x10%
W6C170-F 33.25 70 6 16 8 F 6%x3%
W69C190-F 38.25 70 6x9 20 8 F 6%x9%x3%
W69C290-F 49.90 100 6x9 30 8 F 6%x9%x4
W69C290-F4 50.85 100 6x9 30 4 F 6%x9%x4
T3PA 14.90 3 3k-30k F 3%xY% Pz. tweeter.
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SPEARERS

&
3
0\0
]
S
MANUFACTURER
SANYO SP780 89.95 30 6x9 20 8 30-2 F Separately mounted
2-way, 4-speaker system.
3.5 3 2.2 8 2k-18k F
SP795 99.95 35 5 20 4o0r8 100-2 2 s 4%x7%:x4% | Selt-contained, 2-way system.
35 3 5.0 4or8 2k-20k 2 S
SP754 79.95 25 Sx7, 15 4or8 70-20 3 F/S
6x8
SP768 89.95 28 6x9 20 4018 4516 2 F
SP770 79.95 28 6x9 20 4or8 60-20 3 F
SP777 99.95 30 6x9 20 4or8 3018 3 F
SP731 44.95 2 6 10 4or8 80-15 2 F
SP733 59.95 22 6 10 4or8 5017 2 F
SP737 69.95 235 6 10 4o0r8 4520 3 F
SP757 54.95 18 5x7 15 4or8 80-15 2 F/S 8x6x4
SP700 12.98 5 6 3.2 8 100-10 F
SP705 16.98 8 6 3.2 8 100-10 F
SP708 20.98 8 4 54 4o0r8 100-12 F
SP710 29.95 12 6 10 40r8 9013 F
SP720 39.95 14 4 6.7 4or8 1012 2 F
SOUND up-1 100 | 61 8 40-20 2 Tx11%x3
SOURCE 13

AMPS/EQUALIZE

e
& &
MANUFACTURER
ADS P100 300.00
AUDIOMOBILE SP300 149.95 EQ 3 No 15 0.05 4.5x1.6x4.1
SA400 99.95 Amp 36 0.25 4%x5%:x2
SA2000 399.95 Amp 200 0.20 T¥xT%x4Y
BOSE 1401 See “"Speakers” | Amp 50 0.09 10x4%x 1Yz
Section.
CRAIG V501 59.95 Amp 12 1.0 TYax2x5%
V502 84.95 Amp 24 05 BY%:x5%x2'%
V503 199.95 Both 4 No 12 36 01 Two units: 7x1%x4%,
9x3x5"%.
V504 119.95 Both 2 No 0 12 20 6x2'x5%
V505 144.95 Both 4 No 12 24 05 Two units: 7x1%x4%,
6%2x2%x5%.
GRUNDIG GAA7000 72.00 EQ 5 112 0.5 6%x3%x1%
ESO 70 178.00 Amp 35 0.2 . 6x5%x2%2
ESO 70EQ 376.00 Both 3 No 115 35 0.2 Two units: 6x5%x2'%,
42x3%x1%.
MARANTZ SA2040 150.00 Amp 10x4 05 2x3%x9%
SA2415 250.00 Amp 30x2, 005 2x5%x10%
154
SA230 70.00 Both 2 112 10 05 1%x4%x7%
SA247 160.00 Both 7 12 15 05 2%x6%x5%
SANYO PB3000 34.95 Amp 15 1 6x4x2
PB5050 59.95 Amp 25 1 6%2x2%x5
PA7000 99.95 Biamp 5,23 3 Two units: 3x9x7,
1%2x2Y2x4%.
PA6050 119.95 Amp 25 0.05 3Ix7x7%
PA6100 149.95 Amp 50 0.05 Ixx7%
PAG060 199.95 Biamp 5,25 0.05 3x4'%x7%
PAG120 249.95 Blamp ) 10,50 0.05 3x4Yax1¥
EQZ6200 69.95 EQ 7 No 12 01 6%2x4%x2
EQZ6400 99.95 EQ 7 No 12 01 7x5x2
TZL INTERNATIONAL Evadin EQB-60 49.95 Amp 30 1%x4x4Y;
Evadin EQB-61 99.95 Both 5 Yes 12 30 1%x5%%x6"%
Evadin EQB-160 | 39.95 Amp 30 1%2x4x4%
l Evadin EQB-260 | 69.95 Both 5 No 12 30 1%x4x4%
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THE ONKYO
TX-MKI RECEIVERS...
COMMITTED TO QUALITY

QUARTZ LOKKSO STEREO RECEIVER
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Most manufacturers play “take away” when they design
a product line. With every cost reduction, there's a quality
loss. Onkyo takes a different approach. Eacn of the five
models in the TX-MKII series of receivers represents an
exceptional value for price. And vital performance features
such as Onkyo's exciysive distortion-free, quartz or servo-
locked FM tuning are built into each of the receivers, as is
the sophisticated HTSM (Human Touch Sensor) control. HTS™M
senses your touch on the tuning knob and "unlocks” the
station. You rough tune to another station, release the knob,
and the HTS™ analog comparator circuits automatically
fing. and precisely lock into the most distortion-free station
setting.

And aside from the excellent signal-to-ncise ratios at all
inputs, the Onkyo TX-MKII series provides excellent value-to-

dollar ratios at all power leve s, starting with the top-of-the-
line digital-readout TX-8500MKII rated at 160 watts per
channel, with 0.05% total harmonic distortion, both
channels driven into 8 ohms “‘rom 20 Hz to 20 kHz, to the
modest TX-1I5O0OMKII at 17 watts per channel and 0.03%
THD under the same conditions.

Dot't step down in quality. Step up to Onkyo.

Artistry in Sound

ONKYO.

Eastern Oftice: 42-O7 20th Avenue, Long Istand City, NY 11105 (212) 728-4639
Midwest Ottice: 935 Sivert Drive, Wood Dale, IL 60191 (312) 595-2970
West Coast Distribution Center. Damark industries, Inc.,
20600 Nordhoff Street, Chatswortht CA 91311 (213) 998-6501
Canada: Sole Distributor, Tri-Tel Associates, Lid., Ontario, Canada
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left in the first balcony, as a control
room. Into it were crammed two Neu-
mann lathes with $X-68 and SX-74 cut-
ting systems and a Scully lathe with
the new Ortofon 732 cutting system.
There was an Ampex ATR-102 for
straight analog recording, an Ampex
ATR-104 for four-channel analog
recording, and Dr. Tom Stockham was
on hand with his Soundstream digital
recording system. With a pair of the
big new URE! Time-Aligned® monitor-
ing speakers, we were in business.
Maestro Fiedler approached all this
new recording technology with his.
usual aplomb, and he was quite non-

Enclosure
Dimensions
7 Hx4% Wx4'D

The brand new RSL MICRON 100’s offer features that even the most expensive im-
ported mini-speakers can’t match. Their price is not the $250-$300 you'd expect,but
only $125 a pair! Amazing savings are yours by dealing directly with RSL SPEAKER
SYSTEMS. RSL manufactures a complete line of speaker systems used extensively in
recording studios, radio stations and discos. Our philosphy is that a quality speaker
must have meticulous design, the finest parts, and careful assembly. Quality commands
a high price, but ours is lower because you deal directly with RSL .

Compare these features!
Highly accurate sound for auto or home use.

.E.Z. hook-up terminais (no tools required).
__Mounting brackets and hardware included.

1" soft-dome tweeter. 4" buty! surround woofer.
Both drivers feature large magnet structures for
high power-handling and maximum efficiency. Die-
cast metal enclosure.

RSL’s exclusive tweeter protector makes our
speaker superior in reliability.

..We guarantee that you'll agree there's no finer
mini-speaker than the RSL MICRON 100 or return
them within 2 weeks of receipt for a prompt refund.
...2 year limited warranty on both parts and labor
(twice as long as some others). Prompt service if
needed.

Cimoney order for §
Sales tax). Please charge my:

Please rush me _____ pair(s) of RSL MICRON I00Q’s at the purchase price of
$125 per pair, plus $4.50 for shipping & handling. Enclosed is my Clcheck or
. Sorry no €.0.D.’s (Calif. residents add 6%

[1BankAmericard/Visa [IMastercharge.

Interbank# Credit Card# Exp.Date______
PRINT NAME

ADDRESS CITY

STATE ZIP

PHONE( ) -

gl ROGERSOUND LABS

8381 Canoga Ave.,Canoga Park, Ca. 91304 (21 3)882-4600)
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Bert Whyte with Arthur Fiedler during
a playback in the control room.

chalant about my somewhat unortho-
dox orchestral layout. The players were
a little concerned about this new-fan-
gled recording at first, but after the
first playbacks they were quite enthu-
siastic and played like the superb mu-
sicians they were. We made a few test
cuts so the Maestro could acclimate
himself, and were rewarded by hearing
him say, “Now, by God, that's how we
sound in Symphony Halll” As we
made the first direct discs, we were
amazed that the number of “blown”
lacquers, from either technical or mu-
sical problems was quite minimal. Af-
ter the first run-through, we were
ready for playbacks. Naturally, we
couldn’t play back the direct-disc
lacquers without ruining them, so Tom
Stockham gave us a playback of his di-
gital tapes. After a minute or two of
listening, the Maestro turned excitedly
to me and said, “Listen to that, Bert.
No hiss, by God, no hiss. That’s mar-
velous. Marvelous!” Everything went
smoothly the following day when we
recorded the other side of the disc. Ev-
eryone was just bubbling with enthu-
siasm about the quality of the play-
backs. At the end of the session we
broke out champagne to toast the
occasion, and Arthur said to me, “I'd
rather have Schnapps, but what the
hell, champagne is all right!”

We played the digital tapes at the
AES convention the next day, and they
caused quite a sensation. Sadly, al-
though negotiations were in progress
for a follow-up recording with the
Maestro, his death ended all that. Ar-
thur Fiedler was under no iflusions
that he was a conductor to test his
mettle against a Mahler or Bruckner,
but in his particular musical milieu, he
had no peer.

As Tom Morris said to me, “We can
get another conductor for The Pops,
but we can never replace Arthur
Fiedler.” Amen. 4
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INSIDE EVERY RECEIVER OWNER

SYAN SPECTR ACOUSTICS BUYER

Don’t blame the singer if her high
notes make your teeth hurt. Or the
drummer if his boomy performance
threatens to dislodge a kneecap.

The rotton sound probably comes
from your lack of control over your
listening environment not from their
lack of talent.

Plain truth is, good sound, like
good sailing, is about 90% balance.
And your listening room simply
scuttles the tonal balance of every
piece of music that comes through
your system.

Spectro Acoustics ™ equalizers are
made to let you hear music as it was
really meant to be heard. Our Model
2102R has ten silicon damped slide
pots for each channel, for a 30dB

range adjustment over the entire audible

listening range-octave by octave. The
210R offers additional features such
as a pair of unity gain adjustments and
a full range of tape equalization and

crucial determinant of the quality of
music you hear, and a necessary tool
for getting full value from your
investment in equipment and records.
And beyond that, a Spectro Acoustics

monitoring facilities,
for creating tapes that =
are pre- equalized for | |

special listening |
environments — like
your car sound system. \
A Spectro Acoustics ‘
Model 210R or2102R
equalizer is, after

loud speakers, the most 7 i

I
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equalizer is just plain
fun to use.

e |

SPECTRD'”
ACOUSTICS &¢

} Built for enjoyrr:ent

4500 150th Avenue N.E.,

1| Redmond, Washington 98502

! “‘ All Spectro Acoustics products
j are manufactured inthe U.S A.
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he most generally agreed upon objective of high fi-

delity is to recreate the realism of live music perfor-

mances in the home listening environment. Various

acoustic characteristics and psychoacoustic phenome-
na have been identified over the years that appear to be
responsible for the emotional impact and excitement that we
experience at a live performance. However, past limitations
in the tape recording process and software formats for tradi-
tional delivery systems, that is records and tapes, have im-
posed serious restrictions on one of the major factors in-
volved — dynamic range. This article will explore the signifi-
cance of dynamic range in music and review the use of
noise-reduction technology and dynamic range expansion to
improve the realism of music reproduction for increased lis-
tening pleasure.

Since the late 1890s when Thomas Edison and Emile Berlin-
er first began to record musical performances on cylinders
and discs, there has been a persistent disparity between the
quality of “master” recordings produced-with the performing
artist and that of mass-produced copies made from the mas-
ters. Steady advances in recording technology, however, have
improved every link in the chain of music recording and
reproduction, narrowing the gap between live and recorded
performances.

A major milestone in the history of recorded music was the
introduction of the long-playing microgroove record in the
1940s, which increased the playing time of records so that
compositions of considerable length could be recorded unin-
terrupted. Another major advance followed in the form of
magnetic tape recording that provided a means of editing
recorded performances and producing a master tape from
which an unlimited number of vinyl pressings could be
made. Unfortunately, magnetic tape recording of analog sig-
nals introduced its own set of problems which detracted
from the fidelity of recorded music, the most notable being
tape hiss, but also including wow and flutter and other forms
of distortion.

The realism of recorded music was dramatically enhanced
in the 1950s with the introduction of stereophonic sound,
which brought much of the perspective of the hall or stage to
the home. The “three-dimensional”’ character of sound pro-
duced by multi-channel signal processing touched off a great
deal of research that, in the late 1960s, led to a development
that promised an even greater increase in realism of recorded
music — quadraphonic sound. But, the audio industry expe-
sienced a marketing disaster with quad due, in large part, to
its inability to agree on hardware and software standards. The
potential benefits of four-channe! sound were never fully
realized, even though the concept had considerable techni-
cal merit and is still being explored.

Over the years, the quality of music-reproduction hard-
ware (amplifiers, record playing equipment, and speakers)
has surpassed that of available music software — records,
tapes, and radio broadcasts. In response to growing demands
for recordings with improved sound quality, so-called “au-
diophile” records were introduced during the 1970s in the
form of direct-to-disc records and digitally mastered records.
The major contribution made by these technical innovations
was the elimination of tape hiss and the various forms of
distortion associated with analog master tape recordings.
Their superiority over conventional records was immediately
obvious; however, even these fine recordings are too often
marred by the presence of record surface noise and restric-
tions on the dynamic range that could be captured on and
retrieved from a viny! disc.

We are still faced with the challenge that has been the
underlying motive for the steady stream of technological ad-
vances in sound recording and reproduction — to recreate
the excitement and emotional impact of a live performance

in the home listening environment. Our ability to meet this
challenge is certainly enhanced by analyzing and under-
standing the acoustic and psychoacoustic factors that charac-
terize “live performance” sound, so that appropriate consid-
eration will be given to these characteristics when attempting
to make improvements in the music recording and reproduc-
tion process.

Characterizing Live Performance Sound

Our appreciation and enjoyment of music, whether live or
recorded, is strongly related to three major factors that char-
acterize live performance sound: Tonal balance, spatial per-
spective, and dynamic range.

Tonal Balance

The tonal balance of music has received the greatest
amount of attention over the years. It has long been appreci-
ated that the low-frequency content of music should be kept
in balance with the high-frequency content, consistent with
that which occurs in live performance. Today, most recording
and reproduction equipment is capable of handling frequen-
cies that extend well beyond the audible range of 20 Hz to 20
kHz. Electronics are readily available that offer responses
over this frequency range with variations smaller than those
which can be detected aurally. Covering a frequency range
necessary for quality music reproduction is no longer a signif-
icant technical challenge for records, phono cartridges, and
tape recorders. Also, many fine speakers are now available
that are capable of uniformly reproducing most all frequen-
cies in the audio spectrum. Further improvements in fre-
quency response characteristics are unlikely to produce
greatly significant improvements in the perceived tonal bal-
ance quality of recorded music.

Spatial perspective is a somewhat elusive quality of sound
involving a complex combination of geometric and temporal
factors. In the geometric dimension, our perception of the
spatial character of sound seems to center around a pano-
ramic sound field in which individual instruments can be
localized. Giving breadth to the musical performance, the
sense of spaciousness involved is extremely important in cre-
ating the illusion of “being there” at a live performance. Ster-
eo sound reproduction represented a major step forward rel-
ative to recreating the spatial perspective of live music. Also,
special speaker designs have been developed in an attempt
to produce a combination of direct and reflected sound simi-
lar to that which exists in live performances. Finally, recent
developments have resulted in microphones and signal-pro-
cessing techniques which are claimed to recreate the sound
field geometry present during the original performance.

The temporal aspect of spatial perspective is primarily re-
lated to what is usually described as a sense of ambience.
What a listener hears at a live performance is a composite of
multiple sound waves, each arriving at slightly different times
because of the many different sound transmission paths that
are involved. This dimension of live music has been the sub-
ject of considerable research and experimentation over the
years involving the use of reverberation and delay-line de-
vices to create auxiliary acoustic signals that are delayed in
time from the master audio signal. The most recent develop-
ments that address the temporal character of sound in music
reproduction are electronic “time delay” or “ambience re-
covery” systems that employ either analog or digital signal
processing to create auxiliary signals with variable amounts
af time delay. The primary function of such devices is to
simulate the ambience of a wide range of acoustic environ-
ments — from small, intimate rooms to large, highly rever-
berant halls.

There is still much to learn about the geometric and tem-
poral characteristics of sound. Some of the approaches taken
to introduce spatial perspective in music reproduction have
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resulted in an unnatural sound quality. Others have im-
proved the sense of realism. More substantial advances in
creating a realistic spatial perspective undoubtedly are yet to
come.

Dynamic Range

Dynamic range is the difference between the sound levels
during the loudest (fortissimo) and quietest (pianissimo) mu-
sic passages. Giving depth to the musical performance, its
existence during a live performance is as apparent to the
listener as its absence in a recording. Exposure to the dynam-
ics of live music has caused us to appreciate the extremely
large amplitude differential between the whisper of a lone
flute and the thunderous finale of a symphonic work. It's not
too unusual to experience a 90-dB dynamic range in a live
performance but, unfortunately, more than one-third of this
range (and its associated effect on reatism) has traditionally
been lost before the music signal gets through the recording
and reproduction process.

in order to store the music information on magnetic tape
or vinyl discs, it traditionally has been necessary to compress
or otherwise modify the amplitude of the recorded signal so
that (1) the signal strength during loud passages stays below
saturation and tracing distortion levels for tape recording and
disc mastering, respectively, and (2) the signal strength dur-
ing quiet passages stays sufficiently above magnetic tape
noise levels and record surface noise levels. Basically, the
problem has to do with the signal-to-noise ratio (S/N) limita-
tions of tape and disc recording processes. The S/N ratio has
to be greater than the desired music dynamic range if loud
music passages are to be recorded without distortion and
quiet passages are to be heard clearly above the background
noise on the tape or record. Hence, an S/N ratio of 60 dB may
be required to provide a clean dynamic range of 50 dB with
10 dB safety margin shared between the top and bottom
ends of the dynamic range.

During tape recording, a common method for restricting
the dynamic range is to “gain ride”; that is, the recording
engineer manually adjusts the levels while the recording is
being made — reducing them during fortissimo passages and
increasing them during pianissimo passages. This same result
is frequently accomplished automatically by using limiters
that prevent high-level signals from exceeding a preset level
or by using compressors that gradually reduce level when
loud passages occur and increase level during quiet passages.
Without the aid of a tape noise-reduction system and ex-
cluding allowance for signal peak “headroom,” the dynamic
range capability of a professional studio tape recorder is typi-
cally 60 dB at the 15 ips speed and somewhat higher at 30 ips.
The comparable figures for high-quality audiophile open-reel
tape recorders operating at 7.5 ips is 50 dB, and for a good
cassette recorder, about 45 dB applies. The psychoacoustic
impact of such dynamic range restrictions is to make the mu-
sic sound “flat” or “thin.” The sharp edge of percussive at-
tacks is blurred, the contrast between loud and quiet instru-
ments is muddled, and the overall definition is obscured,
thereby diminishing the excitement and realism of the re-
corded performance.

A similar problem occurs during disc mastering, since the
maximum dynamic range that can be stored on a vinyl
disc is about 55 dB for conventional pressings and up
__to about 65 dB for the very finest pressings. Again,

2 a substantial loss in excitement, emotional im-
pact and realism results from the dynamic range
restrictions of conventional discs — and they are plagued as
well by annoying record surface noise, even for the best di-
rect-to-disc and digitally mastered records.

Since dynamic range has a tremendous effect on our en-
joyment of music, it should be recognized for its importance
and receive more attention in the music reproduction pro-
cess. Further improvements in characteristics like frequency
response are not likely to significantly increase the overall
quality of music reproduction. On the other hand, a modest
increase in dynamic range will be immediately perceived as
making substantial improvements in the realism of music
reproduction. Consequently, dynamic range represents very
fertile ground to be explored relative to coming closer to our
goal of recreating the live-performance musical experience in
the home.

Understanding Dynamic Range

The range of sound pressure that humans are capable of
perceiving is extremely large. For example, the sound pres-
sure is about one million times greater at a level that causes
pain or discomfort (about 120 dB) as it is for the threshold of
audibility (0 dB). This means that the human auditory pro-
cess handles approximately twice the dynamic range in dB
(or 1000 times in sound pressure) of a professional studio
tape recorder.

Relative Sound Typical Sound
Sound Pressure Sources or Environments
Pressure Level
130dB  Artillery Fire (Close Proximity)
1,000,000 120dB et Aircraft (Close Proximity)
110dB Orchestra/Band (Audience)
100,000 ——_ 100dB Train/Propeller Airplane (Interior)
e 90dB Bus/Truck (Interior)
10,000 80dB Automobile (Interior)
70dB Average Street Noise
1,000 60 dB General Business Office
__ 50dB Private Office
00 — 40dB Residential Living Room
. 30dB Suburban Bedroom
10— 20dB Recording Studio
_  10dB Sound-proof Room
10— 0dB TotalSilence

Fig. 1 — Typical sound sources or environments for a
range of sound pressure levels measured in dB as well
as indicated relative to 0 dB.

Our hearing mechanism responds to changes in sound in-
tensity (pressure) in a roughly logarithmic manner, rather
than in an absolute way. For this reason, and as a matter of
convenience, the decibel scale is used to describe Sound
Pressure Level (SPL), as follows:

SPL =20 |Og10(P/P°)
where the reference pressure P, is defined as the threshold of
audibility corresponding to 0.0002 pybar, and apbar (micro-
bar) is the pressure of one millionth of an atmosphere.
Hence, a range of 0 dB to 120 dB covers the entire range of
sound amplitude that is of interest, much like the range of 20
Hz to 20 kHz that applies to the audible frequency range of
sound.

Typical sound sources or environments are presented in
Fig. 1 for a 130-dB range of sound pressure levels. A doubling
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