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Jined it not only gives
1e base greater density,
1€ glue between the

‘eces acts to damp

bration. So when you're Common staples can work themselves loose,
N TP j d v which is why Pioneer uses aluminum screws
ﬂe’?mo o arecord, you to mount the base plate (o the base.

on't hear the turntable.

THINKING ON OUR FEET.

Instead of skinny screw-on plastic legs,
ioneer uses large shock mounted rubber feet
1at not only support the weight of the turntable,

Stiff plastic legs merely support most turntables,
t Pioneer’s massive spring-mounted rubber feet also reduce feedback.

Jtabsorb vibration and reduce acoustic
edback. So if you like to play your music loud TIhlemdinaf,y “
. . L e N 3 i L.
nough to rattle the walls, you won't run the risk - - B e
frattling the turntable. - {0 compensalte
—] i for warped records.

FEATURES YOU MIGHT OTHERWISE Smalier,

OVERLOOK. conventional platters
are more subject to
; ; ; . speed variations
Besides the big things, the PL-518 has other P %._ speed variaions
'Ss obvious advantages. . platter

Our platter mat, for example, is concave to
>mpensate for warped records.
The platter itself is larger than others in this
price range, which means it

é stays at perfect speed with

screws o seal the base plate to the base.

I's details iike these as well as advanced
technology that gives the PL-518 an incredibly
high signal-to-noise ratio of 73 decibels. And an
extremely low wow and tlutter measuremeryt of
0.03%. Performance figures you'd be hard pressed
to tind on any other turntable for this kind of money.

Scif you want to get the
most out of every piece of
music, you should have the
turniable that gets the most
out of every part that goes
INLo It

flimsy staples, we use Our spindle is .8 microns larger than others, M p'ONEER‘“

; k d. fectl tered. . . -
sturdy aluminum to keep your records perfectly centere We brmg it back alive

T BUYABETTER TURNTABLE FOR UNDER $175.
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less strain on the motor.
Even something like our
spindle is special. It's .8
microns larger than
most, so that the
record is always

ollow plastic base,
s particle board base Perfectly centered.

ss suscepible And instead ot
vibraticn.
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- TO FULLY APPRECIATE PIONEERS
- NEW DIRECT-DRIVE TURNTABLE,
YOU HAVE TO TAKE APART
THE COMPETITION.



- All wurntables are

pretty much the same on the w v}| -~ —<
outside. b - % ot
Butif you look carefully = ’ 5 th
inside, you'll see the things ,.E ' p
that separate Pioneer's new S Vi
PL-518 trom others. li¢
Things thatadduptoa L. i kb, 7 w
turntable that can reproduce Instead of suspending the motor, Pioneer has anchored it so vibration can’t affect the music.
music perfectly, free ot audible
distortion, acoustic feedback and rumble. than the auto-return on mosr turntables. 5
Then there are two separate ball bearing
AREMARKABLE DRIVE SYSTEM. assemblies used in the tone arm for greaterO tr
Obviously, all direct-drive turntables have an  stability as it passes over the record.
extremely accurate drive system. A plastic headshell is good enough for most
Each ofters an immunity to fluctuations in line  tone arms. It's nowhere near good enough for the
voltage, pitch control, and a built-in strobe unit to PL-518. Tests show plastic tends to
help you regulate the speed of the platter. resonate at frequencies
Butwe believe the drive system of the Fs between 75 and
PL-518 is the most accurate found on any 4£0$ = 300 hertz. By using
turntable selling for under $175. Because J== a glass fiber shell,
the 16-pole, 24-slot brushless DC Servo o //‘ _ resonance above 75
motor is much the same as those found in- ; W hertz is all but bu
turntables selling for $250, it not more.  and metal headshells eliminated.
Equally important is the tact that can distort music, , [n fact, nothing vibrates b
. . ) so Pioneer’s is made of glass tiber, : fe
this motor is anchored to a metal bottom which eliminates all resonance . O the tone arm with the €
plate, instead of suspended from the base, above 75 hertz. exception of the stylus. So €
where vibration can affect your music. nothing comes through the tone ©
arm but music.
SOMETHING YOU RARELY "M‘u&ﬁ' ~vaal A SOLID ARGUMENT
SEE IN ATONE ARM: FOR THE 2-PLY
THINKING. PARTICLE BOARD BASE. le
To give you further insight The base on many turntables
into the vircues of our PL-518 is nothing more than a hotlow C

you only have to look at the
way some tone arms are
mounted. On piano wire.
Or cheap plastic casings.

Instead, ours is gimballed
on steel pivot bearings. So it
can't vibrate.

A great deal of thought
also wentinto developing an
auto-return mechanism with
fewer moving parts. It
imposes less load on the
motor and is more reliable

Some rely on
3 ball bearings
for stability in
the tone arm
shaht,
but Pioneer
uses 34.

BEi

WHEN YOU PUT ITALL

©1978 U.S Pioneer Electronics, High Fidelity Components, 85 Oxford Dviia e, Moonachie, New lersey 07074

Many tone arms are mounted on piano wire
that vibrates, which is why our tone arm floats
on steel pivot bearings.

plastic shell. Or worse, sheet
metal neatly hidden beneath
imitation wood veneer.
Both seem harmless
enough, but
they tend tovibrate
and cause acoustic
teedback when the
volume is turned up.
The base onthe PL-518,
however, is made of two solid
blocks of compressed wood, each 20
millimeters thick. When the two are

i

3

Unlike the h.

our solid 2-pl

is farle
to

& Eai >

TOGETHER, YOU CAN'
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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 gentie 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
atcohol, which can harden rubber canti-
Jever mountings.

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

The retractable, walnut-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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PROFESSIONAL

The New #1 in all Professional Applications....
Stanton . Callbrated 881S Cartricdge

EXPANDED
CONTACT AREA

& No wonder this cartridge has achieved such domi-
Y nance so swiftly. It has design, engineering and quality
= features that no other cartridge has. Stanton’s new Profes-
¥ sional Calibration Standard 881S cartridge is designed for
maximum record protection. This requires a brand new tip
shape, the Stereohedron™ which was developed for not
only better sound characteristics but also the gentlest
possible treatment of the record groove. This cartridge
1. also possesses a revolutionary new magnet. It is made of
| an exotic rare earth compound which, because of its
8 enormous power, is far smaller than ordinary magnets.
4 Stanton guarantees each 881S to meet its specifications
= within exacting limits. The most meaningful warranty pos-
sible, individual calibration test results come packed with
: . : o each unit.

Mike Reese of the famous Mastering Lab in Los Angeles says: “While Whether your usage involves recording, broadcasting

maintaining the Calibration Standard, the 881S sets new levels fo or home emenainmem’ your choice should be the choice

tracking and high frequency respeonse It's an audible improvement. .
We use the 881S exclusively for calibration and evaluation in our of the professionals...the STANTON 881S.

operation”
For further information write to Stanton Magnetics, Terminal Drive, Plainview, New York 11803.

© STANTON 1978

he choice of the prof
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Used
loudspeakers

Every Allison speaker system you buy
as new has actually been “used” for 20
minutes to a half hour. Spending this
much time on our test program gives us
the confidence to publish a most com-
plete set of specifications for our prod-
ucts, and to provide a full warranty that
every one will meet those specifica-
tions within =2 dB for at least five
years.

To that end, we manufacture all our
drivers and crossover networks our-
selves. (Most of our competitors do
not.) We test every driver and every
crossover board (not just a random
sample) to a set of close-tolerance
standards. Only those that meet the
standards are installed in cabinets.
Then every completed system must
pass another long series of perform-
ance tests, before the cabinet gets
its final coat of oil finish, a carefut
visual inspection, and is packed for
shipment.

We don’t have to guess what's inside
our shipping cartons. We know. If you
too would like to know, we'll be glad to
send you our free 10-page catalog on
request. It includes complete specifi-
cations and a statement of Full War-
ranty for Five Years.

ALLISON ACOUSTICS
7 Tech Circle, Natick, Massachusetts 01760
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Reliably good
Sonics

The Apt/Holman Preamplifier was
designed to deal most effectively
with the wide range of tasks
confronted by a preamplifier in a
high fidelity music system. As a
result, it produces real sonic
improvements in virtually every
system in which it is jnstalled.

The lack of cartridge impedance
interaction, along with flexible
cartridge loading, allow optimum
performance from moving-magnet
cartridges. Internal user-installed
cards meet the widely-varying needs
of moving-coil cartridges. Sufficient
infrasonic filtering eliminates the
audible effects of even typically
warped records while an anti-TIM
filter ameliorates the effects of slew-
rate limiting in power amplifiers.
Buffered and crosstalk free program
and tape switching provide real
utility that one must use to
appreciate. A unique mode control
permits variation in the apparent
depth of the stereo image with true
stereo recordings. And newly-
researched tone control curves
provide truly useful loudness
compensation and program equali-
tion.

But good sonics are not very useful
in an unreliable product. We've all
experienced equipment failure and
know how frustrating it can be. At
Apt we do triply redundant testing
on each and every unit, and we test
many performance qualities that
others do not even specify. Each
unit is delivered with its own test
report produced by hand at the
final test.

In the unlikely event that you
encounter difficulties, we stand
behind the unit with a three-year
limited parts and labor warranty. If
you would like more information
about the Apt/Holman Preamplifier,
please check the appropriate box(es)
below and send to:

Apt Corporation

Box 512

Cambridge, Massachusetts 02139
0O For a brochure and the name of
your local dealer.

0O For reprints of reviews.

0O For an Owner's Manual (50 pps.),
please send $4 (Foreign $5).

0O For a set of 5 technical papers by
Tom Holman, send $2 (Foreign $3).

Name

Address

Enter No. 53 on Reader Service Card



We didnt have 1o make a better2track
than our RS1500 SO we made a 4 Irack.
noaUCing he RST506

Ingenuity is truly rare. Repeated ingenu ty is true
genius. Like -he Technics 4-tsack RS- 506. It offers
twice the program tim= of owr 2-track RS -1500.

It also oFers the aware-winninz R€-1500's
“Isolated Loop” tape transport with a cuartz-locked,
phasecontrolled, direct-drive capstan.

By isolating the tape from extesnclinfluences
we minimized tape tension o a cons-ar- 80 mgs.
Providing extremely stable tape tremsgort and low
head wear. While recucingmodula-ior noise and
wow cnd fiLtter to a point where th=y are barely
meastrable on conventional laboreatory equipment.

Electranically, too, Technics RZ-1506 pravides
the same level of professional control o its
predecesso-. A separate m crophoe amplifier.
Mixing amplifier. And sepcrate three-zosition bias/
equalization switches. While IC fuli-logic function
permits absolute freedom i1 switching modes.

Also availdble is an optional full-feature infrared
wireless remote control (RF-070). It lets you operate

all transpori “unctions anc record from Jp to 20 feet.
Fcr the same performance as the RS-1506 with
the convenience of auto reverse, thera's the RS-1700.
Compare specifications. Even withthe best 2-track
decks. TRACK SYSTEM: 3-tsack, 2-char nel recording, ’
playback and =rase. 2-treck, 2-chanrebplayback
4-h=ad system. FREQ. RESP.: 30-30,003+z, =3dB 3
(—10dBrec.level) at 15ips. WOW B FLLTTER: 0.018%
WRMS - 13igs. S/N RATID: 57dB (N&b weighted)
at 15ips. SEPARATION: Greater than IGdB. RISE TIME:
0.7 secs. SPEED DEVIATION: = 0,1% with 1.0 or
1.5mil tase at 15ips. S®EED FLUCT.: DJ05% with 1.0 or
1.Emil tape at 15ips. P TCH CONTROL: =6%. ‘
T=2zhnics 4-track RS -1506 and ceto-reverse
RS-17D]. A -cre comkination of audin technologay.
A new stancard of audiaexcellence

Technics :

yofessipnal Sernes

Ente- No. 44 on Reader Sarv ce Card
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It sounds
like music

An incredibly solid 30 Hz
low end gives you bass
response not found in any
other speaker of this size.
This is clean bass. Itisn't
phony. There is no“hump”
around 80 Hz to give the
impression of bass when
there really isn't any. What's
on your source material is
what yau're going to hear -
accurately.

There is no sacrifice at the
high end either. Both
front and rear-firing
tweeters give you the
uniform total acoustic
power output that takes
you into a “live-music”
environment.

When you buy your next
pair of speakers, do your-
self a favor — audition the
Interface:B's. If your criteria
is musical accuracy, the
Interface:B’s are what
you'll buy.

Ey

EleclroVoice®
a gulton company

600 Cecil Street
Buchanan, Michigan 49107

ce

Q
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Joseph Giovanelli

Electromagnetic Speakers

Q. I recently acquired a very old pair
of 12-inch speakers that are well built
and in excellent condition. Each
speaker has four wires coming from it;
two are connected to the voice-coil
and two to the magnet. | get some
sound by using only the two wires
from each voice-coil when my 30-watt
amplifier is fully turned up. Is there
any way | can use these speakers with
my present stereo system? — Rick
Nicholson, Lyons, N.Y.

A. Your speakers are of a type not
seen these days. The magnet is an
electromagnet energized by the two
wires that do notrun to the voice-coil.
Such electromagnets were made as ei-
ther low- or high-resistance types. The
low-resistance magnet was designed
to be connected in series with the B
supply of tube amplifiers. The magnet
coil served as a filter choke, as well as
serving as the electromagnet for the
loudspeaker. If its resistance is from
200 to 400 ohms, you will know that
you have one of the series type. The
high-resistance magnet was intended
to be connected directly across the
power supply from plus to minus, and
not in series with the load. The resist-
ance of such a magnet could be, per-
haps, 10 kilohms.

When these magnets are operating
correctly, they should be just luke-
warm to the touch. Any really high
temperatures, like burning the fingers,
means that the voltage supplied must
be reduced in order to prevent burn-
ing out the coil.

Unless the speakers have a relatively
low resonant frequency and really
sound good after all the trouble to
make them operate properly, the work
involved may not be worth the effort.
If there is a manufacturer and model
number shown on the speakers, this
can be checked out. If the firm is still
in business, then data related to it can
be supplied. If no such information is
available, there is likely to be a series
of numbers or letters printed some-
where on the speaker frame. Someone
involved in reconing loudspeakers will
have a code book, enabling him to
translate the numbers and letters into
the name and maker of the speaker,
along with the date of manufacture.

This information should enable you to
make the speakers work relatively
well.

P.A. Line Voltages

Q. Please explain the details of a 70
volt line in a public address system? —
S.A. Elosh Jr., Campbell, O.

A. When an amplifier is operating a
certain amount of voltage is produced
across its output terminals, which will
depend on the voltage of the load and
on the output power produced by the
amplifier. In the so-called 70 volt sys-
tem, the amplifier is so set up that
when it’s run near maximum power,
the impedance is such that 70 volts is
produced across its output terminals.
Often this is accomplished by the use
of a transformer. This voltage is used
to feed a number of speakers in a pag-
ing or public address system. In such
systems one does not look to match
the impedances between speakers and
the amplifier. All that is really required
is that there be sufficient power and
voltage so that the load, large or small,
can draw its required power. Each
speaker is not connected directly to
the line, but a step-down transformer
is connected between the line and the
speaker. The impedance of the
transformer is much higher than the
impedance of the 70 volt fine, there-
fore a number of transformers can be
wired across this source.

The transformers also keep the amp-
lifier from overheating and allow for
the addition of more speakers later on
should this become necessary. Anoth-
er benefit is the ability to have longer
cable runs between the 70 volt source
and the transformer as the copper
losses in the line will not add up to a
significant fraction of the impedance
of the transformer. This is probably the
major reason why systems of this kind
are so popular. For a given cable run,
the size of the wire can be much
smaller than it would be if the speaker
was fed directly by the amplifier.

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.

AUDIO ¢ January 1979
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Here’s another Empire 698 Turntable
dashing off the assembly line.

It takes 1572 hours to make an Emipire turntable.
Each one stands over 80 separate inspections before

it rcaches the end of the line
And after the assembly is done, we test it some more.

Wow and flutter, rumble. and specd accuracy are
electronically confirmed to meet specifications before

final approval.
It’s not a fast way to finish a turntable, but it's a great

way to start one.

Empire Scientific Corp., Garden City, New York 11530

Enter No. 12 on Reader Service Card




Edward Tatnall Canby

O, boy, is the disc alive and well! Far
from dying as has so often been pre-
dicted, it is now likely to become one
of the most important of our recording
media both as entertainment, on a
much wider scale than at present, and
strictly business, for information stor-
age. Maybe Edison was right when he
launched. his phonograph as the
stenographer’s dream machine.

Of course, | am not talking about
the present standard disc, the vener-
able LP and its junior sibling the little
45, now respectively a bit over 30 and
29 years on the market. What | mean is
the next generation of disc — ERA IV a
la Shure, counting from the original
acoustic shellac — a new superdisc
family that will at last close the appal-
ling technological gap that has devel-
oped over these years between the LP
and current disc capability.

That gap is already greater than the
one which was closed in 1948 when LP
took over from the 78, then a half-cen-
tury old, acoustic and electric. When
the present enormous gulf is at last
closed, as between standard and pos-
sible, we will have a true revolution in
hand, in the classical pattern. That is,
much more than the mere parameters
and system of the present disc will be
replaced. The platter, as we know it in
the entertainment area, at least, will
no longer exist. An immense rear-
rangement, an upheavall | wonder
which will come first, this or the next
California earthquake? The odds are
not very different.

Our forces of technology do, in fact,
build up very much as do those of the

big quakes, though fortunately they
are not let loose as suddenly. New
methods, new ideas, new know-how,
new processes, new R & D, all these
keep right on proliferating, in our field
as in others; and yet because there is
already an operating standard, very lit-
tle can be directly applied. Everything
funnels through the necessary param-
eters of the standard or is put aside.
And the more successful and extensive
is that standard operating system, the
greater is the vested interest in its sta-
tus quo. Thus the big slowdown —
and the larger the gap grows, the
greater are the forces required to over-
come, to establish the new. Earth-
quake building.

Nothing wrong! Please don’t think
that “old” or “established” means
something nasty like reactionary! The
LP record and system is NOT reaction-
ary — indeed, in its own way, it is the
opposite, still active, mature, still mov-
ing forward, an enormously successful
system, and a useful one. After all,
what would we do without standards,
long enduring, even beyond their
time? Such as, say, railroad track
width, the numbers in a round dozen,
the ounces in a pound. You can name
a hundred that are rightly under chal-
lenge though of honorable descent.
Go metric! Go binary. Throw out the d
(British old penny) in favor of the p
(new penny). How ingenious and wise
of the British to toss away their duode-
cimal-and-worse coinage in favor of

decimals with so very small an
upheaval!

What we must always do in these
overdue catch-up operations is to min-
imize the human earthquake that is
inevitable, do what we can to make
useful links, maximize the benefits
and reduce the hurt. In England you
can still spend a shilling anywhere in
the actual metal, or a florin, or six-
pence. They even fit the slot machines.
And so right now we are working on a
few disc links, ahead of time, to help
us over that vast technological gap in
disc potential between the present LP/
45 and the violently different discs
that are inevitably coming, to brins us
to up-to-date standards. What'll you
bet that the first of these you will see
will be, by no coincidence, 12-inch
platters, pressed in existing plants out
of plastic of a normalish sort, and
probably stuck into present paper en-
velopes and cardboard jackets,
shipped in existing cartons and
stacked up on regular record shelves?
That's the idea. But what a very differ-
ent record this will be.

Compatible Collusion

So, it is save what you can, cushion
the quake, be reasonable, lessen the
shock, spread the load, salvage the sal-
vageable. Plenty of salvage, even in
such a relatively ancient system as LP
and with such an incredible distance
to jump. There’s a word for this. Com-
patibility! Its purpose is ever the same,
to help in a difficult transition. Some-
times better, sometimes worse, like,

AUDIO ¢ january 1979



SA-C60 £TDK &
|

—

While the others were catching up,
TDK was moving ahead.

Shortl= after it was introduced in 1975, TDK it clearly superio- to the *75 ver=ion.=

SA, the warld’s first ren-carome high bias That makes the music lovers happy; i-

cassett2, was accepted by most quality deck meams more music with less distartion

manufac:_-ers as their h gh bias reference It makes che deck makers happy; tkey ve been

standerd. This advarced, new cassette enabled improvingz their decks ard SA mekesta2m

their cecksto perform to the limit of their ca- sound better than ever. But for the cor.petition,

pabilities. And because the decks are set in unrappily; #smeans a wkole new starcerd to

the factory tosound their best with: SA, music- catch up zo.

loving consumears made SA the number onesssssss 83 if ycu'd like to raise your ewn rexa-cing

selling hign bias cassette - standards, step up to TDK SA_ tte hizn bias
Theoth=r tape makers set out in pursu:t of rederence tape backed by high “icelitys origina.

SA, heping scmedey to ejual the parformance fullk lifetime warranty.**

of its Super Avi_yn particle formulation and the  TDK Electronics "

reliakility of its suder pracision mechanism. Ccrporatioa, @m(
But makirg the world's most advanced Gz-den City,

casse~te was nothing new for TDK’s engineers. New York 11530  The machine for yo.r machine. ™

They pionz2e-ed tha

~ high idelity cassette
back in 1968 and for

more thzar a decade
they’ve led the way

in cassette tape tech-
nology. Over tke laxt '

three years, tney"le Super Precisor Casselte Mechanism
it SA-C90 &TDK
| <o )

“Today’s SA 1as & ma<imum eLtput evel (MOL) mo e than 3d8 bette than that of 1975 SA a the criticak high frequecies, an=impro==d senstivity acress the

entire 7equTy rang=. *"Im “he unliely event that any TDK audio casset e ever faiks 0 perform d_e 10 a defect in materials or wetknianshio, return it to yous local |

dealer dr 12T DK tor a tree nedzcemant. ©1978, TOE. Electronics Corg. B ) Y
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say, the “all-groove” needle, the stylus
that would play (more or less) both 78
and LP grooves, or the much less disas-
trous turnover-style double cartridge.
And where do you think our present
handy semi-plug in cartridges got their
form? Same place — alternative plug-
ins for the two grooves. So it’s not
sauve qui peut, before this revolution,
but save sensibly. And in these last
few brief years each new prototype
disc of the coming generation has
shown more awareness of this critical
aspect of change — that, to me, de-
notes real progress.

What we are doing today, and must
do for a good while, is to live on two

planes at once. We watch the new
discs develop and approach marketa-
bility — maybe. And we go right along
with the old disc. Curiously, though,
this necessary double standard is sur-
prisingly difficult for most of us to un-
derstand and evaluate — even for
those who are highly knowledgeable
in a technical way. Maybe worse for
them. It is much more than merely liv-
ing with the old and the new, per-
force. We must give them true
equality, however different they are.

Now that involves a lot more than
you may think. After all, there is that
gap, and the comparative performance
figures for the old and the new, so in-

Deluxe chrome
plated Mounting
Baffle does not
obstruct clarity of
the rmid and high
range speakers. 33

Waterprooted,
extramely durable
and rewliant cone
for munimum
distortion and
Tesistance to sound

i Il a5 protecting
robbing well
deterioration caused :93"‘5( dust and
oy ambient irt.

humidity and
temperature .
changes.

Rigid Chrome Piated
Dre Cast Frame to
eliminate flux 2
leakage and prevent /4
warping. =

Removable jumpers
for bi-amp hook-ups
required by the -
more sophisticated
auto systems.

Massive 1% voice

<o, for greater —
thrust and clear, amee——"

more accurate

reproduction and

superior power

handling capacity Ultra high energy,

Rigid epoxy single phase ceramic
construction for magnet (20 or 40
fong lasting, 02 ] gwves all power
weather proof and efficiency the

speaker is rated for

moving parts.

' OMPARISON CHART

WELL KNOW
FEATURE | TRUSONIC| COMPETITOR BENEFIT

Die Cast Frame Yeos Cannot warp or bend dus 10 haal or
vibration

Chrome Plate Yes No Chrome plating In conjunclion with die
cast construclion prevents cust.

Bi-Amp Capability Yes No Permits hook up 1o the newer, more
powsrful dual outpuf avtomotive
systems baing introduced

‘Waterproot Yos No Completely waterprool design is naces-
sary for maring and oukdoos use

voice Codl 1w T 50% larger voice coil handles graater
power and reduces distorlion

Unitized Magnet Yos N 0ffers 1.6 times mars ensrgy than
stacked magnets. This permits higher
stficiency.

TRUSONIC

1 10530 LAWSON RIVER AVE., FOUNTAIN VALLEY, CA 92708

714.964.3541

onLy.
ANATOMY OF THE 40 OZ. MAGNET,
CHROMED CAST BASKET, 12" VOICE COIL,
120 WATT, 3-WAY CAR SPEAKER...

WELL KNOWN
. FEATURE r’RUSUNIC COMPETITOR BENEFIT
Power 2007, *40 RMS 30 AMS Heavier magnet siructure materials
80 Prak 60Peak | coupled with an over hung voice coil
400z, 60 RMS not made Incraases linearity at high powas tevels
120 Peak and snhances (he bass Irequancy
reproduction thus minimizing distortion |
R [ i
Response: The selection of tolally sehi¢ state mid-
. range and twesler elemenis produces
coax {40/25 000 Hz{ 50/15.000 Hz | superior sound In the 2,000 Hz range
20 0z, 6" x 9° 3-way[30/25,000 Hz| 40/20,000 Hz |and beyond. Supsrior magnets and
4007.6"x9" 3-way[25/25.000 Hz nol made 50% larger voice coils provide greater
1 low end performance,
Warranty 5 Years 1 1 Yoar Superior consiructian and deslgn
insures years of flawless pertormance
1 without materiai or sound deterioration.
Prica* $60.00 +855.95 Great performance at a comparabie
price.

Both 3" tweeter and
3% Mid Range
Drivers are sohid
state piezo units for
dean crisp highs.
Solid State
construction gives
reater power
andiing capabiity

High compliance
lirear spider for low
distortion and
optimum cone
movement

High compliance,
ultra low mass Foam
Roll Suspension for
{ maximum cone
movement

Removable jumpers
for bi-amp hook-ups
required by the
more sophisticated
auto systerms

Heavy duty
aluminum Voice Coil
Form gives
maximum power
handling and more
thrust in voice
ranges as well a5
greater heat
dissipation for
longer speaker fite.

Urique heat
dissipating textured
lir\isﬁ for cooler
“._ Operating magnets
and less heat
distortion under

A= R it

Massive pole piece heavy power
provides superint
sound reproduction.

conditions.
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ALL TRUSONIC CAR STEREO, MUSICAL INSTRUMENT, AND HI.FI SPEAKERS, ARE MANUFACTURED IN U.S.A.
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credibly different. It's easy to sound
off about the new technological mar-
vels and the utter obsolescence of the
silly old LP — or, oppositely, mutter
away about visionary money-wasting
and the importance of the tried and
true and a mature, workable, success-
ful existing system. We can’t think ei-
ther of these ways. We must think
equality. Different, but equal — and,
moreover, interdependent.

So even our thoughts, in the engi
neering and in the home playing, must
exist on two planes, both continuing,
both showing advancements of impor-
tance. Sort of hard, | admit, but there
you are. On one level we have the rari-
fied and money-rash area of R & D
where the new miracles go into expen-
sive development — and then, usually,
go back to be developed some more
or maybe dropped cold. A dangerous
game and prone to massive mistakes.
Sometimes, oddly, the fault is not
enough radicality. Or a slant in a
wrong direction, out of touch with the
future. Who can be sure? Wrong di-
rection can be as fatal as faulty tech-
nology. Right direction (as it turns out)
— and you’re in. Everybody tries to be
right. That's R & D and is it nerve-
wracking, as well as exciting, for all
those involved. Nothing too theoreti-
cal about our R & D in disc, these days.
The gap has long been bridged and
bridged many times. But the gulf itself
isn’t yet closed. No new standard —
yet.

Evolutionary Improvement

Down on the other level, the other
plane, we have the present LP disc and
the 45. One of the astonishing things
about the LP is that its basic parame-
ters, as set forth by Dr. Goldmark in
1948, have allowed a steady flow of
improvements right through these 30
long years, and even for an unforeseen
revolution, the introduction of disc
stereo. That was a right direction, and
it was essentially within the LP’s capa-
bility. Some minor compromises, nota-
bly in separation but do we now com-
plain that tape stereo separation is au-
dibly better? LP stereo proved ex-
tremely practical, if not ideal in all the
specs.

So give the LP its due, for the past
and even for the present. And don’t
forget that it is the underpinning, in
the disc area, that makes the upper
level of advanced R & D possible and
reasonable. Also — keep in mind that
LP technology continues to be import-
ant in its own right, and it has not
stopped advancing. The LP is still im-
pressive in plenty of ways and | hope
that somebody has remembered to
celebrate the anniversary with a long
list of its achievemnts over these years.
Not for me to do, but | suggest that, in



Neatness counts.

You are looking at
graphic measurements of wow
and flutter in two different cas-
sette decks. The nice, neat one
isours. The one with the funny
spikes is the competition. What
is really interesting abeut this
comparison is that the numeri-
cal specification for weow and
flutter “or both machines is
identical: 0.05 percen-.

How can that be?

The reason is that con-
ventional measurements do not
account for some kinds of dis-
turbances caused by momen-
tary tape speed variations. Many
manutacturers simply ignore or
overlook the spikes. Ye don't.
Because we can hear them. And

55 Ames Court
Plainview NY 11803

if we can hear -hem you can
hear them. So we build tighter
tolerances int@ our darts —such
as our precisicr-machined reel
tables and shatts that prevent
cogging of the cassette hubs.
The fact is that we use a lat of
unconventional methcds of get-
ting rid of a lo- of conventionally
ignorzd distort ons.

We tigre oar most
important testinstramen- is our
ears. You can uild gocd cas-
settedecks in the laboratory.
But yau build greatones in the
listering room. That's whry our
engineers list2n, uncer cyrlamic
test conditions, to 2very single
electrical and mechanica com-
ponent of our cassatte decks

0.05%
NA3 WRM>

that can affec: the texture of the
sounc you hear.

You'llfind that every one
of the new Harman Kardon cas-
sette decks has the f=atures,
specifications, the lcok and the
feel you'd expect fram equip-
mentmade t:r]one of the
worlc’s great high fidelizy
manufacturers.

But you’ll fird some-
thing else too.

The dean, ooen sound
that comes cnly wh=n & com-
pany listens and pavs attention
to details that others tend to
overlook.

Thats what makes us
so reat.

Come lister soon.

Picturad: The new hk35(0 Dolby® cassette deck Not shoaar: Mode's hk=500 and hk2500.
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terms of my two coexisting planes, the
upper or R & D, and the lower or con-
tinuing standard, the LP system has
been a model of excellence. It has
been good to us. And the LP is still
forward looking. Note how recently it
has become the vehicle for the most
advanced published recordings vyet,
the digital and direct-cut types — yes,
you can hear the difference, even via
this ancient record!

So the disc situation, the over-all
momentary quo is clear and sharp and
the latest entries on the upper R & D
level, the superdiscs, admirably define
its shape and nature. We’re getting
there! After last year’s sensational Mit-

subishi/Teac digital disc, laser record-
ed, laser played (Audio, Feb., 1978),
we now have a further entry in the pits
{pun intended) out of JVC. These two
join a number of earlier prototype sys-
tems, such as Teldec (two generations
if t am right) and others from Europe
and — 1 almost forgot us — such
U.S A. developments as the now rather
muted RCA venture, pioneer, though
not Pioneer. All of these, it is increas-
ingly clear, have been on similar tracks
and offer similarly astonishing new
parameters of sheer performance. Big
diffs, natch, and corporate war as usu-
al. But it begins to look right now as
though there actually might be a con-

IT TAKES GUTS TO BE
MORE EXPENSIVE THAN McINTOSH

McIntosh might be considered
an expensive extravagance by the
average high fidelity consumer. How-
ever the true audiophile perceives
reliability, proven engineering and
classic styling as necessities rather
than luxuries.

The true audiophile also appreci-
ates outstanding specs and the state
of the art technology that distin-
guishes Series 20 from the field.

Consider the Ring Emitter Tran-
sistor out-put stage in the Series 20
M-25 Class AB Power Amplifier that
provides incredible high frequency
performance.

Consider the Series 20 F-26 FM
Tuner’s parallel balanced linear de-
tector that delivers the lowest distor-
tion available.

When you realize how exceptional
Series 20 is, you'll marvel at how

inexpensive expensive can be. ®
gw | '

If you would like full information
on Series 20, please send us the
coupon below.

To: Series 20
Dept AJ
20 Jewell Street
Moonachie, New Jersey 07074

D Please send me a complete dealer
listing in my area.
D Please send me the specs for the

following circled Series 20
components. c21
Stereo
Preamplifier
M-22 D-23 M-25
Class A-Stereo Multi-AMP Elec. Class AB Stereo
Power Amplifier Crossover Netwk. Power Amplifier
F-26 A-27 F-28
Advanced Quartz Cass AB I[ntegrated Quartz
FM Tuner Stereo Amplifier FM Tuner
PLC-590 PA-1000 u-24
Quartz PLL Servo- Carbon Fiber Program Source
Controlied Tumntable Tone Arm Selector

Name

= Street
.
¢ City

- State Zip
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vergence — what a miracle. Those pits,
for instance. They are ever more clear-
ly the digital wave of the disc future.
The digital pit replacing the analog
groove. Wow — they might even
come to an agreement on compatibili-
ty of the pits! Would that be the
earthquake. Let us hope & pray.

Beetlemania

So you begin to get the picture —
pun intended. The fundamental revo-
lution is ever closer but the LP
marches on and it must and should
continue to develop, like the VW Bee-
tle, which did the same right up until
this last year, because it, too, was ob-
solescent but world reliable. (I still
drive mine in preference to that thing
they now call VW) Note the careful
overlap before the Beetle departed to
Brazil. And note the mostly unherald-
ed multiplicity of identical parts, be-
tween Beetle and its successors. That's
the right game. Save what you can,
ease the revolution as it happens.

Now, in all this context, a porten-
tous word or two. Beyond all other
reasons, including corporate battles,
lack of directionality, technical prob-
lems partially solved, too late, too lit-
tle, the real reason that the quadra-
phonic disc failed (it has failed, at
least here) was simply because, for the
first time, the LP was pushed overtly
beyond its capacity. You can add all
the other arguments you want on top
(you will) — this is the basic one. The
LP itself couldn’t take it. There had to
be either an elaborate overstrain or,
equally, an elaborate and admirably
ingenious compromise — either way,
it was too much .. . flogging an elderly
race horse, with the young ones al-
most ready to run.

All you need do is consider what we
now have in prospect. Last year’'s Mit-
subishi/Teac disc casually offered, just
in case anybody was interested, a po-
tential for 76 discrete audio tracks
simultaneously. That would make a
nice discrete quadra-quadraphonic,
now, wouldn’t it? As for JVC, they
don’t even mention the possibility, but
with 14-bit digital PCM they surely
could do something of the sort as well.
If somebody ordered it.

Well, somebody won’t. We need a
few more years’ worth of long breaths
before we tackle all thatagain. But do
not think that multi-channel audio
space has just faded away, in favor of
stereo forever. We learned unexpected
new things during all that four-chan-
nel flap and many of them are still
with us. New cartridge design, new
styli, half-speed cutting, and such ac-
tive offshoots as the home space syn-
thesizer via digital delay. Please note
that you do NOT synthesize space in
your living room via two channels.



That clean, open look of these new Crown
components is intentional. The Power Line One
amp and the Straight Line One pre-amp are
designed for people who delight in accurate sound
reproduction, whose joy is in listening, and for whom
simplicity of operation is important.

They are obviously easy to operate, yet all

the basic controls you need for accurate reproduction
and monitoring of fine quality sound are there.

But your greatest enjoyment will surely come

from the unusual sonic accuracy of these units. They

are acoustically as transparent as can be imagined.
Achieving that purity of sound and function

wasn't simple. We've had 27 years experience in
building state-of-the-art audio components, such as

the world-famous DC-300A high-power amp and

the newer DL-2 digital logic pre-amplifier. We've learned
a great deal about what can and cannct be done with
circuit design, with transistors and with IC’s.

SPECIFICATIONS

|

That experience is reflected in new computer-
aided circuit designs. In the Straight Line One
phono pre-amp section, for instance, internal noise
is so low that thermal noise from your cartridge
will be the dominant source of noise.

i.
Clean look, ’\" clean sound.

This circuit technology has also made possible other
features you're bound to enjoy. The phono pre-amp is a
separate module, much like the system developed by
Crown in the DL-2. It eliminates troublesome RFI. Note
also that Crown put distortion indicators on both
units. The amplifier has both the unique Crown 10C
circuit plus new peak output voltage LED’s. Front-
panel speaker switching and a new concept in DC
speaker protection provide flexibility of layout and
security of operation at high levels.

Please don't take ourword for all of this. Visit your
Crown dealer soon. Listen to the clean, full range sound
of the Straight Line One and the Power Line One. That
experience should simplify your buying decision.

Total Harmonic

Frequency Phase IM Distortion Distortion at rated
Response, Response Hum and Noise at rated output, output 20 Hz-20 KHz,
20 Hz-20 KHz 20 Hz-20 KHz dB below rated output Max. Max.
Straight Line One unweighted | “A” weighted
2-channel pre-amplifier
Switching module +0.1d8B +10° 97 101 0.00055% 0.0009%
Phono pre-amp (RIAA) *+0.5dB +5° 88 94 0.0005% 0.002%
Power-Line One l
2-channel amplifier +0.1dB +102 to 110 115 0.00095% 0.05%
—15

Power rating: 50 WATTS/CH. MIN RMS INTO 8 OHMS, 20 Hz-20 KHz, THD 0.05% .
80 WATTS/CH. MIN RMS INTO 4 OHMS, 20 Hz-20 KHz, THD 0.05%.

(&) crown

1718 W. Mishawaka Road, Elkhart, Indiana 46514

American innovation and technology...since 1951.
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speaker design, JVCgoes
2969 times further.
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Test microphones courtesy of B & K

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

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

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

This exclusive JVC development is
called Phase Moire (‘*‘Mor-ay’’) Propagation
Pattern Technology.

How the Phase Moire technology works

The motion picture film produced by the
combination of nearly 3000 pickup points,
the computer, and high-speed filming of the
resulting patterns from the face of the video
screen, actually shows how a speaker,
crossover network or entire speaker system
performs, rather like *'sound in action.”

It all looks good, but it sounds even better

The SK-1000 is the careful result of Phase
Moire Technology and human engineering.
Capable of handling up to 170-watt peaks
(85 watts RMS), this extraordinary-sounding,

MID/TREBLE

LEVEL CONTROLS __
Phase distortion and
power loss are kept
minimum.

1" DOME TWEETER —
Elastic hemispherical
diaphragm permits wide-
sound dispersion

with low distortion.

5" CONE MIDRANGE
Hard surfaced cone and
aluminum alloy metal
cap for midrange lucid-
ity and tightness. -

12” WOOFER
Accepts unusually high
power for real-life bass.

unusually efficient speaker system delivers
truly magnificent, rock-solid bass from its
12-inch free-edge woofer and heavy magnet
structure. Vocals and midrange are unusu-
ally smooth, with a pleasing sense of pres-
ence, thanks to our specially-designed 5-inch
midrange driver. Clear, crisp brilliant highs
are produced with a 1-inch dome tweeter
that disperses them evenly within the listen-
ing area.

A final note on technology

Once we discovered the technology needed
to produce better-performing speaker

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

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

We build in what the others
leave out.

JVC America Company, Division of US JVC Corp., 58-756 Queens Midtown Expressway, Maspeth, N.Y. 11378 (212) 476-8300
Canada: JVC Electronics of Canada, Ltd., Scarborough, Ont.
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Rediscover Your Records

We're extremely proud to announce the availability of a complete
preampilifier, built around our all new PS IIL Our passive RIAA curve
along with our completely current sourced class A circuitry and
straight wire gain bypass feature, will enable you to really hear your
records for the first time. Want more? Read issue #4 of the AR (now

available) and write us at PS Audio.

“ PS AUDIO 1529-C Stowell Center, Santa Maria, Ca. 93454
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See What You've
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So we can wait. Via the new sys-
tems, when the upper level gets here,
multiple-channel sound is going to be
easy and very viable, as anybody can
see. The whole idea is dormant for the
time being, stunned, you might say.
But again, we now have the capability
and, sooner or later; we will use it. But
it will never again be via the LP. Mean-
while — many of us still play all our LP
recordings “surround” and we will
continue as long as we play LPs at all.
A great LP advance for those who have
the courage to stick with it.

| have deliberately left unmentioned
to the last the real revolution, obvious
to all. There will never be another
purely audio disc system! The LP is the
last of its lineage.

Picture Discs

There will be audio discs, of course.
But any future disc system, whatever,
will as a matter of course be picture
capable. We have this technique too
and we will use it. The new audio disc
will find its place as a modest alterna-
tive type, within the ample parameters
of the picture-disc system. Inevitable!
There can be no argument. And JVC’s
new disc entry, the unpronounceable
“VHD/AHD"” system is an interesting
illustration. This system is launched
two-way. It has a single disc player
that accepts alternative discs, either
pictures-with-sound (we shouldn’t re-
ally call it TV) or audio-by-itself, in
super digital fi. Take your choice. The
system is still technically prototype
(whether or not it is for sale), and it
looks to be a bit clumsy and maybe
expensive — but just wait. And look at
the parameters.

A relatively “cheapie” pickup, non-
laser (capacitative), that just slides. No
grooves, instead, pits, millions of
them, in close spirals pressed right into
the plastic. An electronic feedback
pickup drive for tracking. (Maybe
eventually compatible with Mitsu-
bishi?) You guessed it — 12 inches, on
only mildly special plastic (conduc-
tive), and it can be pressed via existing
LP presses. See what | mean.

Performance is par for the course —
upper level. Sky high. You get two
hours of color and stereo sound per
disc through your TV set, an hour on
each side. That's more than twice the
“long play” of the old LP. You can
imagine, at 900 rpm, the sort of spiral
this means, and the headroom,
bandwidth, etc. Gasp, gasp. That's
what we can do now, friends. As for
the audio version of this disc, it proba-
bly plays forever. They haven’t fin-
ished timing it yet.

Oh, so you want more details? Sor-
ry, not now. | have to go play an LP. 4

AUDIQO ¢ January 1979



ONE OF THE WORLD'S
GREAT POWERS.

THEPHASE LINEAR 700 SERIES TWO.

Over seven years ago, Phase
Linear took the audio world by
storm when it introduced the first
truly high-power, high-fidelity
amplifier: the Phase 700. Everyone
was stunned at the incredible 350
watts per channel, with ultra low
distortion. (In those days, popular
mythology held that amps would
never need more than 50 watts to
a side. In fact, who had even heard
of clipping?)

Naturally, the skeptics scoffed.
But audic critics and music-lovers
worldwide listened. And for the first
time, they heard recorded music
reproduced inthe home accurately.
No muddy rumble at the low end.
No harsh, distorted clipping of the
highs. The era of great power amps
had begun!

Today, it's generally accepted
that you need an amplifier with a
massive reserve power to drive
inefficient high-technology
speakers and reproduce ali the
musical transient peaks without
clipping. The amplifier with unques-
tioned ability to meet this criteria
isthe Phase Linear 700 Series Two.

GREATER POWER RESERVES

MEAN GREATER HEADROOM
The Phase 700 Series Two is M
rated at 360 watts per channel,

with distortion virtually inaudible
at 0.09%. With this tremendous
power, the Phase 700 can repro-
duce musical transients with ease,
giving you almost unlimited head-
room. As a result, your music
sounds lively, with incredible
realism. Even the deepest notes
are clearly distinguishable.

INCREASED ACCURACY
AND PROVEN RELIABILITY

The original Phase 700 was
designed for home use, but it
rapidly won the approval of the
pros. Its proven dependability on
the road made the 700 a favorite
touring amp for super groups and
sound reinforcement companies.

The Phase 700 Series Two
retains this legendary reliability,
and improves sonic accuracy by
utilizingan advanced BI-FET input
stage. This integrated circuit keeps
the output virtually identical to the
input. Beautiful music in, beautiful
music out.

The 700’s instantaneous LED
output meters move at lightning
speed, accurately monitoring the
output voltage, with calibrations
for 8 and 4-ohm applications. If
you're listening at quiet levels, you
can activate a Meter Range Switch
to upscale the meter by 20dB. You
have a visual indication of output
activity, in addition to the Elec-
tronic Energy Limitersthat prevent
damage from accidental overloads.

If you demand great perfor-
mance, don't settle for less than a
great amplifier.

SPECIFICATIONS:

Output Power: 360 WATTS, MIN. RMS PER
CHANNEL 20Hz-20kHz INTO B OHMS
WITH NO MORE THAN 0.09% TOTAL
HARMONIC DISTORTION

Continuous Power Per Channel At 1000Hz

With No More Than 0.09% Total Harmonic

Distortion: 8 OHMS-450 WATTS 4 OHMS-
550 WATTS.

Intermodulation Distortion: 0.09% Max
(60Hz: 7kHz-4:1)

Damping Factor: 1000:1 Min.

Residual Noise: 120uV (IHF “A").

Signal To Noise Ratio: 110dB (IHF "A").

Weight: 45 ibs. (20 kgs).

Dimensions: 19"x7"x10'

(48.3cm x 17.8cm x 25.4cm)

Optional Accessories: Solid Oak or
*®

Walnut Side panels. E.I A. standard rack
mount configuration.

®

THE POWERFUL DIFFERENCE

PHASE LINEAR CORPORATION, 20121 48TH AVENUE WEST, LYNNWOOD, WASHINGTON 98036
MADE IN U.S.A. DISTRIBUTED IN CANADA BY H. ROY GRAY LTD. AND IN AUSTRALIA BY MEGASOUND PTY. LTD.
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Bert Whyte

Every once in a while | write a “bits
and pieces’” column to report on some
incidental items of audio interest, and
this column is of that breed. At this
time, the establishment and imple-
mentation of standards is very much
on my mind, for several reasons. The
61st AES convention at the Waldorf
will quite naturally be heavily con-
cerned with digital matters. There will
be quite a few papers on various as-
pects of digital technology, and many
anticipate some real progress on the
establishment of standards for digital
recording. As | have previously noted,
there have been indications that we
would have two digital recording
standards. Very roughly they could be
designated as one which favored a
“consumer type” helical-scan PCM re-
corder with a sampling rate of 44.056
per second, tying in with the NTSC
color TV signal, and one for "profes-
sional” linear digital tape transports
operating up to 45 inches per second
with a sampling rate of somewhere be-
tween 50 to 54 K per second. Most of
the helical-scan PCM units have been
13-bit systems, while the “pro” linear
drive machines have been 16-bit sys-
tems. Well, friends, on the basis of
some information | have and a private
demonstration of a new digital record-
ing system (which | have sworn not to
reveal at this time), the standards situ-
ation is going to be newly complicat-
ed. | can tell you that it is a major ef-
fort by a major company, and there-
fore the system will command atten-
tion in the ongoing deliberations of
the digital standards committee of the
AES.

At the recent Teresa and Bob Rogers
New York Hi-Fi Show at the Statler-
Hilton, | encountred a “standards”
problem of a very simpie nature, but
one which needs to be resolved just as
much as the digital situation and, in
fact, has been a source of irritation for
many years. Before going on to this, |
should mention that the show itself
was reasonably interesting and as well
organized as are most of the Rogers’
shows, but there wasn’t a great deal of
really new equipment, with such es-
tablished giants as Pioneer, Kenwood,
and Technics not showing. Some peo-
ple ventured the opinion that the

dearth of new equipment and the
non-participation of the biggies was
the imminence of the Winter CES, and
this could very well be the case.

One item which caught the eye of
many people was a new Hitachi cas-
sette deck, which has the facility of au-
tomatically setting the bias and equal-
ization for the various cassette tape
formulations. Another thing about the
Rogers’ shows is that they allow deal-
ers to exhibit, and thus many items of
“high end” audio “exotica” not nor-
mally on demonstration at other hi-fi
shows can be auditioned. Mcintosh
preamps, amplifiers, and tuners, usual-
ly conspicuous by their absence, were
there in all their high-styled elegance.
The Bedini-Strelioff 200-watt ampli-
fiers were impressive brutes, with huge
capacitors in their power supply and
massive heat sinks. The current
“darling” in many high-end shops is
the Professional Systems Engineering
preamp and amplifier, and in the brief
audition | had, they were impressively
clean sounding. M&K of Beverly Hills
were demonstrating their new
subwoofer, a fairly small size for this
species, but it has its own amplifier
and a motional feedback circuit, and
when | heard it, it was putting out
some floor-shaking low frequencies.
As at the Chicago CES, Bowers and
Wilkins were presenting a tasteful
low-key demonstration of excellent
classical recordings through their very
accurate and smooth-sounding DM7
and DM2 speakers. Superex, hereto-
fore known as a headphone manufac-
turer, was showing a new preamp and
amplifier, from all places, Israel! The
amplifier is said to operate pure Class
A up to 40 watts and then in Class AB
up to 150 watts per channel at 8 ohms,
| had offered to help a friend set up his
demonstration system in his room
when | ran afoul of the “standards”
problem | mentioned earlier.

Mating Mishap

My friend wanted to use a new
tonearm with a new cartridge in his
phono playback system. The arm is
one of the better ones on the market,
and the cartridge has also received ex-
cellent reviews in the audio press.
Good as this combination of arm and

cartridge probably would have been,
there was no way | was going to deter-
mine this, as the twain were never to
meet. The signal pins on the rear of
the cartridge were too big for the di-
ameter of the connecting press-on
phono leads of the arm. Most of these
press-on connections are of the split
and crimp type and can be increased
or decreased in diameter by careful
use of a tiny screwdriver or long-nose
pliers. Just by chance, the press-on
connectors used on the arm were not
of the crimp type, and if the signal
pins of the particular cartridge you
want to use are appreciably bigger
than the connectors, you are out of
luck. Understandably, the pins of the
arm maker’s cartridge fit perfectly with
the leads of their arm, and although
one tends to become very cynical in
this business, | really don’t believe the
arm was deliberately designed this
way — to exclude the use of any car-
tridge save their own. In the first place,
there are so many cartridges on the
market, with total non-standardization
of signal pin size, that any number of
them might fit on a sheer random
basis. You also can’t fault the arm
maker for using the type of press-on
lead found in their arm. I'm sure the
intent was a secure fit, and, in fact, af-
ter several manipulations many crimp
type slip off the signal pins far too eas-
ily.

There is also the fact that many au-
diophiles use several different car-
tridges in their phono systems, and
while many have arms with remove-
able headshells and thus do a mini-
mum of pin/press-on adjustment,
there are those who have tone arms
with non-removeable headshells. Sev-
eral changes of cartridges and the
press-on leads can ail too easily be-
come fatigued and break. Of course,
you can buy new leads and replace
them entirely, and, in general, several
spare leads are usually packed in the
parts kit.

Phono Frustration

My question is why do we have
to go through all of this frustrating
work? In an industry that is debating
digital recording standards, surely we
can agree on such a simple thing as a
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standard phono cartridge signal pin/
press-on lead interface. The Institute
of High Fidelity has done a good job
on establishing performance standards
for complex equipment like amplifiers
and tuners, and | would think they
could be the organization to initiate
action on this frustrating phono car-
tridge problem.

While we are on our soapbox, an-
other pet gripe of mine in respect to
audio equipment, is the total non-
standardization of output terminals on
amplifiers and input terminals on
loudspeakers. Some amplifiers have
simple screw-type barrier strips. Oth-

ers have various spring-loaded wire
grabber devices. Still others use wire
insertion and screw clamp connectors.
Some amplifiers are fitted with what is
incontestably the best output connec-
tor . . . the double banana jack and
plug. 1t is by all odds the easiest to use
and affords the most secure connec-
tions and integrity of the audio signals.
Loudspeaker input terminals follow
the same ideas as used on the ampli-
fiers. Most have simple screw termi-
nals to accept bare wires or wires with
spade lugs. Some have spring clip-on
terminals. An enlightened few also use
the double banana jack and plug. In
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the GREAT EQUALIZERS...
the PERFECT PRE-AMPLIFIERS...
the NON-LIMITED CLASS ‘H’ AMPLIFIERS
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EQUALIZER FEATURES:
1. Environmental EQ Test Record and Computone
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watts RMS minimum p/c 20-20KHz @ 8 ohms, less
than 0.1% THD. T.i.M. better than 0.02%. NON-
LIMITED output assures crisp clean peaks. 3 models,
From $649
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Class ‘H’ 250w. Non-Limited Basic Amps, from $649
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my opinion, the standardization of
amplifier output terminals to
loudspeaker input terminals is long
overdue, and there is absolutely no
question that the double banana jack
and plug is the connector of choice.

Furthermore, if a speaker system has
the capability to be bi- or tri-amplified,
there should be banana jacks provided
and clearly marked with proper polari-
ties for this purpose. Some people
have quite rightly pointed out that the
banana jack on loudspeakers might be
mistaken for a.c. power input in Euro-
pean countries. | would note that the
user would have to make up a lead
with a banana plug on one end and a
European a.c. lead on the other. An
unlikely happenstance and surely a
warning in large print in the principal
languages pasted to the back of the
speaker enclosure would suffice to
prevent this from happening. In our
country, there would be no problem
whatever.

The aforementioned examples of
much needed standardization are con-
cerned with mechanical and signal
interfaces. There are other areas where
standards should be established or
updated. The correlation between disc
cutting angle and disc playback track-
ing angle needs more study which
should lead to a more precise standard
than the rather loose one we have
now. For many years, the NAB has not
acted on their promised issuance of
standard magnetic alignment tapes for
playback and subsequent record cali-
bration. in light of new work and new
tape formulations, many of their refer-
ences are obsolete. Fortunately for us,
such companies as Ampex, Magnetic
Reference Laboratory, and Taber have
provided us with the proper tapes in
spite of the default by the NAB. Well, |
won'’t prattle on any longer about the
lack of standardization. The need for it
in the areas | mentioned is obvious,
and | hope it will find a place on the
agenda of the IHF in the near future.

London Lacquers

| am writing this column in London,
where | have been making some
direct-to-disc recordings of the Lon-
don Philharmonic Orchestra. Naturally
this entails the use of lacquer record-
ing discs. | had arranged for a supply
of lacquers before | left the U.S.A., but
when | arrived in London | decided we
needed more, just to be on the safe
side. That is when | learned how se-
rious the worldwide shortage of
lacquers has become. | had wanted to
try some French Pyral lacquers and
found there had not been a shipment
of them to England for several months.
A call to the import agent for some
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Transco lacquers (which are made in
the U.S.A)) revealed they had none in
stock. Calls to friends in several record
companies also verified that their
stocks of lacquers were at a low level.
Steve Temmer of Gotham Audio in
New York, importer of Neumann disc
cutting lathes and Pyral lacquers into
the U.S.A., has written a “white paper”
on the serious threat to the entire
record industry posed by the shortage
of lacquers. Among other things, he
points out that the aluminum discs are
made from very special aluminum to
very close tolerances, and the alumi-

num companies do not like to make
them, as they claim they make no
profit on such items.

Here in England, the problem is
compounded because EMI, which
used to make lacquers, has gone out
of the business. So that leaves but
three companies in the entire world
who make lacquer discs . . . Transco
and Audio Devices in the U.S,, and Py-
ral in France. Is so happens that EMI
owns Capitol Records in the US,,
which in turn owns Audio Devices, so
perhaps this is why EMI abandoned
the business themselves. It must be

B

Artistic licence?

We at QUAD go to a very great deal of
trouble to ensure that witha QUAD 33 in the
Cancel position, the voltage delivered to your
loudspeakers is a virtually exact RIAA transfer
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A visiting journalist recently suggested that
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pointed out that there have been
many threats to the continued exis-
tence of the venerable phonograph
record. Tape was going to supplant it,
etc.

Such has not been the case, and
even now, at the beginning of the di-
gital era, the disc has a role to play in
several areas of this technology. For
regular analog and for certain digital
discs, lacquer recording discs or some
variation of them will still be a vitally
important part of the entire record
business.

Needless to say the companies in-
volved are looking to alternative mate-
rials, if the situation with the alumi-
num companies should worsen. Dur-
ing the War, when there simply was
no aluminum available for such lux-
uries as recording blanks, glass was
quite successfully substituted, al-
though breakage could quite obvious-
ly ruin a recording. George Konk, the
President of Transco, has done some
experiments with glass as a substrate.

Substrate Substitute

Actually, modern tempered glass,
which is quite resistant to breakage, is
nearly an ideal medium for use as re-
cording lacquers. For one thing, obvi-
ously it can be polished to optical flat-
ness. The disc needs to be a bit thicker
than its aluminum equivalent, and it
must be treated with a special com-
pound before the lacquer can be
properly “flowed” on the surface. It is
an advantage to have the flatness of
the glass disc, and one hopes this
would produce smoother lacquers.
Even with the aluminum discs, which
are very highly polished, this does not
guarantee every lacquer will be usable.
Quite often there are tiny undulations
on the surfaces, which can result in re-
jecting as many as 50 percent or even
more of the discs in a given package, if
you are doing really critical mastering
as in direct-to-disc work.

In America, reject or even used
lacquers can be returned to Transco
for a certain credit, and then they are
stripped of lacquer, and repolished as
good as new. With a shortage of
blanks, this makes good sense and in
no way results in an inferior product. |
was a bit shocked to find that in Eng-
land there is no reclamation system,
particularly in view of the lacquer
shortage here, which is considerably
worse than in the U.S.

The need for alternatives is obvious;
glass or otherwise, we have got to find
a satisfactory disc recording medium.
What was my solution to finding discs
in England? Why | had some flown in
from Transco, of course, although with
customs duties and taxes, they were
mighty expensive lacquers! A



Pioneer
Cassette Deck

The Model CT-F900 cassette tape
deck is a three-head unit featuring full
electronic function control, fluores-
cent level indicators, four electronic-
memory controls, an electronically-
controlled d.c. servo motor with a
built-in generator for capstan arive, a
d.c. high torque motor for fast forward
and rewind, an MPX filter, and Sen-
dust-alloy record and playback heads.
The fluorescent level indicators offer
high speed response at all recording
levels from -20 dB to +7 dB, indicate
average levels, and can be pro-
grammed to hold peak values for ref-
erence. The electronic controls allow
for memory stop, memory play, coun-
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ter repeat, and end repeat. The three-
head design enables monitoring dur-
ing recording. The unit has variable
bias control, manual EQ settings for
standard and FeCr tapes, and automat-
ic EQ adjustment for Cr0, tapes. Wow
and flutter is 0.05 percent, S/N ratio is
64 dB with Dolby, frequency response
of 20-17 kHz (30-15 kHz #3 dB ) for
standard tapes, 20-19 kHz (30-17
kH *3 dB) for Cr0, tapes, and 20-19
kHz (30-17 kHz 3 dB) for FeCr tapes.
Price: $475.00.
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Mitsubishi
Tuner/Preamp

The Mitsubishi DA-C20 dual
monaural tuner/preamplifier is built to
dock with any of the company’s four
power amplifiers. The FM tuner sec-
tion has an S/N ratio (IHF) of 80 dB
(mono) and 75 dB (stereo), a frequen-
cy response of *1 dB from 30 Hz to 15
kHz, and a THD at 1 kHz in mono is
0.05 percent and 0.08 percent (I1HF) for
stereo. The AM tuner section has a
S/N ratio of 50 dB, 30-dB selectivity,
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and a THD of 0.8 percent. The preamp
section has a S/N ratio of 84 dB phono
and 110 dB tuner (IHF), the moving-
coil phono preamp section has a S/N

ratio of 74 dB, channel separation
crossstalk is less than noise level at 1
kHz, and frequency response re: RIAA
for phono is 0.2 dB from 20 Hz to 20
kHz, while THD for MM phono is
0.003 percent, phono MC is 0.005 per-
cent, and high level is 0.002 percent.
Interchannel separation is 80 dB or
better at 20 kHz. The unit features a
rotary disc tuning dial, signal strength
and center channel tuning meters,
tape monitor and tape duplicate func-
tions, mode and subsonic filter switch-
es, switchable selectivity, muting-
moae controls, and variable attenua-
tor. Price: $490.00.
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Apt/Holman Preamplifier

The Apt/Holman phono preamp is
designed to eliminate input im-
pedance interactions, which are said
to be the single most audible differ-
ence between otherwise good designs,
by use of a FET differential-pair input
configuration and separate, adjustable
resistive and capacitive input termina-
tions. Other features include an op-
tional plug-in pre-preamplifier with
adjustable gain, input termination,
and resonance compensation for all
moving-coil cartridges; comparative
immunity to r.f.i. resulting from the
FET input configuration; a noise level
approaching the theoretical minimum

— the noise of the cartridge itself —
achieved through design as though a
real cartridge were connected and.
weighted for the effects of noise on
listeners, and a frequency response of
20 Hz to 20 kHz, 0.5 dB. The infrason-
ic filter (defeatable) is -3 dB at 15 Hz
and more than -30 dB at 4 Hz; ultra-
sonic filter (defeatable) is -3 dB at 50
kHz; rated output level is 2.5 V rms;
THD, at rated output from 20 Hz to 20
kHz, is less than 0.05 percent; IM dis-
tortion, SMPTE method, at rated out-
put, is less than 0.05 percent; high fre-
quency difference-tone distortion, 19
+ 20 kHz mixed 1:1, is less than 0.05
percent, and transient intermodulation
distortion (Otala method) is less than
0.05 per cent. Price: $447.00.
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Miller & Kreisel
Loudspeaker

The Bass Cube loudspeaker has dual
voice coil drivers with a 2nd-order
Butterworth (B2) maximally flat (f.=f;)
alignment for the woofer, and is avail-
able in three sizes, with an optional
built-in selectable crossover. Price:
$160.00.
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Herman Burstein

Head Quandry

Q. | took my tape deck to a reliable
service shop after noticing a consider-
able loss of high frequencies. The ser-
viceman said that the most probable
solution was to have the worn heads
replaced with new ones. However, |
have read that some heads can be
resurfaced and work just like new. Will
such resurfacing restore the original
high frequency response? — Bill
Arnold, Glidden, lowa

A. 1 am inclined to be a bit doubtful
about lapping (resurfacing) the heads.
While the high frequency response of
the playback head may be restored,
this may only be for a short while un-
less the gap is fairly deep. It seems, to
me, that the best course is to get a new
head. Keep in mind that the head
which is usually most affected by wear
is the playback head . .. so it may only
be necessary to replace the playback
head, assuming that your deck has
separate record and playback heads.

Bass Increase

Q. My cassette deck has generally
given me good results. Lately, howev-
er, some of my tapes have exhibited
higher bass output than when | first
recorded them. I’'m not alone in this
problem as a friend of mine with an
identical deck has noticed it also. Is
this a function of time, tape, or
machine? — Mark Boufford, Cape
Canaveral, Fla.

A. It is possible that the gap of the
playback head has widened resulting
in reduced treble response and, hence,
an apparent increase in bass. Dirt may
have accumulated on the head, caus-
ing poor tape-to-head contact, and
therefore, impairment of the treble
response.

Deck Connection

Q. | have two tape decks but my
amplifier has source and monitor jacks
for only one tape deck. Can | use the
commonly available Y-connectors for
recording on both decks simulta-
neously without damage to the com-
ponents? Can | add more Y-connectors

if I purchase a third deck? — David
DelVecchio, Whitehall, Pa.

A. Y-connectors may work satisfac-
torily for two decks without excessive
loss of signal level, increase in distor-

tion, or impairment of frequency
response. The only way to know is to
try, which means a modest investment
in Y-connectors.

However, | doubt that you will get
saitsfactory results with more than two
decks. In other words, if you are lucky
with two decks, don’t press your luck.
If you are not lucky with two decks,
you’ll need to build or buy a switch
box so that you can aiternately con-
nect the two decks to your amplifier.

Tape Treble

Q. If | use the 1 mil tape there seems
to be no noticeable signal loss, but if !
use the 2 mil tape of the same brand !
lose volume. Also the 12 mil tape
seems to have a better high-frequency
response. Can you explain this? —
George Woodard, Seattle, Wash.

A. The thinner (Y2 mil) tape has a
thinner magnetic coating so that the
recorded signal is, therefore, of smaller
magnitude. The reason for the better
treble response with the 2 mil tape is
that with the magnetic coating being
thinner, the middle and low frequen-
cies are recorded at a lower level,
whereas the treble frequencies are less
affected by the thinner coating as they
tend to be recorded nearer the surface
of the tape, thus treble is emphasized
relative to the other frequencies. Fur-
ther, the thinner tape is more limp
and, therefore, conforms better to the
shape of the playback head, preserv-
ing close tape-to-head contact and
better treble response.

Noise Problems

Q. I tape phonograph records using
an open-reel deck and an external
Dolby N/R unit. My problem is exces
sive tape noise. How does this hap-
pen? — Bill Westheimer, Schnectady,
N.Y.

A. The records which you are taping

may have excessive noise to begin
with and the Dolby system cannot
remedy this. The Dolby recording level
may be improperly set. You may be re-
cording at too low a level owing to
miscalibration of the deck’s VU meters
with respect to the tape you're using.
It is also possible that you may have
picked up noise owing to a magnet-
ized head or other magnetized parts
(guides, etc.) contacted by the tape.

Tape Wear

Q. What are the negative effects of
tape wear on the quality of music
reproduction? Does tape used in an
open-reel deck at 7 ips wear faster
than tape used at 17 ips in a cassette
deck?— Allen Moore, Stanford, Cal.

A. The chief effect of, tape wear ap-
pears to be a loss of the highs. Such
loss occurs, principally, during the first
five times or so that a recorded tape is
played. At high speeds (7" ips) this ef-
fect is negligible, occurring beyond the
audible range. At slow speeds (17s ips)
this effect can be appreciable, reduc-
ing response by 6 dB or even more at
15 kHz. The extent of this loss depends
upon the oxide formulation . . = some
oxides may exhibit a loss of only 2 dB,
while others may exhibit even greater
losses.

Head Explanation

Q. | need an explanation of the
cross-field head system. — Terrence
McQueen, APO San Francisco

A. The cross-field head is an extra
head mounted opposite the record
head which contacts the base side of
the tape. Its purpose is to supply bias
in a manner that reduces the erasing
effect of bias, thereby permitting im-
proved treble response, along with the
maintenance of low distortion and
high signal-to-noise ratio.

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 enciose a
stamped, self-addressed envelope.
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The Golden
Years of Rhythm & Blues by Arnold
Shaw. Macmillan, New York (hardcov-

Honkers and Shouters:

ery, $19.95; Collier Books,
(softcover), $9.95.

If you like pop, rock, jazz, blues or
just about any sort of music save clas-
sical, then you’'ll want to read Honkers
and Shouters, since it’s an indispensi-
ble reference and guide for anyone
who is even mildly serious about their
music. Aside from being an exhaustive
source of information on R&B, the
book is as entertaining with its stories,
anecdotes, and interviews of fascinat-
ing music people as any historically
oriented book could be.

To do it by the numbers, there are
seven major chapters, entitied The
Roots, The Components, The Califor-
nia Cataclysm, The Midwest Maver-
icks, tast Coast R&B, Down-South
R&B, and The Disc Jockey Scene, inter-
laced with some 25 interviews of im-
portant figures covered in each chap-

New York

“grooves” as Shaw calls them, are the
last ever done with Louis Jordan and
T-Bone Walter. The index goes from
A&M Records to the Zion Kings of
Harmony and, just to give you an idea
of the depth of this book, contains
well over 1,000 entries. Aside from a
very select bibliography, there are two
discographies — one for collections
and the other for individual artists.

Associated with several important
record and music companies during
the “classic”” R&B period, Shaw is also
an author with several books to his
credit, including two on rock, The
Rock Revolution and The Rockin’ 50s;
two biographies, one on Belafonte and
the other on Sinatra; The World of
Soul and The Street That Never Slept:
N.Y.’s Fabled 52nd St. He’s also com-
posed about half a dozen light classic
pieces, mostly for piano.

The tone of the book is a little schol-
arly in places, though this is easily for-
given for the enormous weight of

criticizes music critics “who sometimes
think of their music as if it were an
original creation of the Elvis Presley/
Pat Boone generation of the 1950s.”
Save for these two small criticisms, |
can only wish the book were longer.

Shaw tends to plead a special mean-
ing for “rhythm & blues,” separating it
pretty clearly from most all music pro-
duced by whites and even from soul.
Says Shaw on this last point, “they
stem from the same roots, but the ex-
pression is different enough to involve
a detectable difference of style, the
difference between the Isley Brothers’
‘Twist and Shout” and their ‘Fight the
Power.” James Brown is not B.B. King,
Aretha Franklin is not Dinah Washing-
ton, and Ray Charles is not Muddy
Waters.” ‘Nuff said.

The book is full of fascinating infor-
mation about musicians most will
know only in later contexts, as well as
intimate details of groups who had
only one or two big records. For exam-

ter. Among the

interviews, or

information, and at times Show mildly

ple, did you know that [ke Turner was

How to improve your tonearm.

One of the most frequently-asked questions in high fidelity
these days is how well a particular tonearm and cartridge work
together. Because tonearm/cartridge compatibility is increas-
ingly recognized as vital to accurate record reproduction.

At Micro-Acoustics, we have a unique solution: the first
phono cartridge specifically designed to help any tonearm work at

™

dﬁ/\f Cv

RECORD DIRECTION

Figure 1. Record warp activates tonearm/cartridge resonance, undesirably
reducing and increasing stylus force. (A} Normal position —normal tracking force.
(B) Compressed position —increased tracking force. (C) Extended position —
decreased tracking force. Record direction is right to left.

its best—whether that tonearm is straight or S-shaped, low- or
high-mass, with low to high cable capacity. We call it the 2002-e
. and it offers significant advantages over conventional
cartridge designs.
Tonearm/cartridge resonance: a critical problem
Record warp, present to some degree on nearly every disc
you play, causes the cartridge to move up and down about the
stylus (see Figure 1). This low-frequency up-and-down oscilla-

tion— called tonearm/cartridge resonance— can be considerable,

since the amplitude of record warp can actually be twelve to fifty
times that of the loudest musical program material.

When the tonearm/cartridge combination, moves upward 2

relative to the stylus, the stylus tends to be pulled out of the
groove, reducing tracking force to a fraction of the tonearm set-
ting. When this lower tracking force coincides with a loud musi-
cal passage, the cartridge mistracks, causing audible distortion
and sometimes, groove jumping.

There is a common misconception that tonearm/cartridge
resonance can be ‘‘matched”’ out of existence. The fact s, it
cannot: it must be controlled to allow the cartridge to function
properly.

Compromised vs. optimized damping

The most important factor in controlling this tonearm/
cartridge oscillation is damping—a mechanical counterforce
precisely applied to suppress resonance. Because the tonearm
must be absolutely free to move, virtually all tonearms are
totally undamped devices. So damping must be supplied by
the cartridge.

In conventional cartridges, damping of tonearm/cartridge
resonance must be a compromise. Because it is provided by a
single, multi-purpose elastic bearing (see Figure 2) which must
trade off maximum compliance for tracking ability (less damp-
ing) with maximum suppression of high-frequency stylus reso-
nance and tonearm/ cartridge low-frequency resonance (more
damping).

In contrast to this, Micro-Acoustics’
2002-e (Figure 3) has a sophisticated muitiple
damping system utilizing eight specialized

Figure 2. Single multi-purpose elastic bearing (A) on conven-
tional cartridges compromises damping and compliance.



a Memphis talent scout for the Mod-
ern Records group, beginning at about
age 16?2 And what about Muddy Wa-
ters just walking into the Chess Re-
cords storefront office and studio at
71st and Phillips in Chicago? And that
one of Ahmet Ertegun’s first records
for Atlantic was of a jazz band formed
by Joe Morris, previously a trumpeter
for Lionel Hampton, which included
Philly Joe jones, Percy Heath, and
(unbelievably) Ray Charles.

One of the best stories is from Elvis
Presley:

“‘You want to make some blues?’
Sam Phillips [of Sun Records| asked,
knowing that I'd always been a sucker
for that kind of jive. He mentioned Big
Boy Crudup’s name and maybe others,
too. All I know is, | hung up and run
fifteen blocks to Sun Records’ office
before Mr. Phillips had gotten off the
line. We talked about all the Crudup
records | knew — ‘Rock Me, Mama,’
‘Everything’s Arl Right,’ ‘Hey, Mama,
‘Cool Disposition,” and others, and set-
tled for ‘That’s All Right .. .~

If you want any more, you'll have to
go read the book yourself. — £ P.

Walk Away René by Hipgnosis. A&W
Visual Library, 1978, $10.95.

Hipgnosis has been at the vanguard
of exciting and innovative graphics,

mostly on the covers of record albumes,
for more than a decade now. Their
clientele regularly includes Pink Floyd,
Led Zeppelin, 10 cc, Al Stewart, Wings,
and many, many more. Walk Away
René is a combination retrospective,
overview, critique, history, and scrap-
book.

The book’s layout could easily have
been a simple chronological progres-
sion, but given the ambitious nature of
The Album Cover Album, a project
Hipgnosis and Roger Dean collaborat-
ed on brilliantly and released a year-
plus ago, they would obviously not
have been pleased with that simple an
out. Instead Hipgnosis, which consists
of Aubrey “Po” Powell, Peter Chris-
tofferson, and Storm Thorgerson, who
wrote the text for René in association
with their oft-times collaborator, and
illustrator George Hardie, developed
categories to illuminate their work and
what goes into it. Typical headings for
collected work are Animals, Nostalgia,
Rays of Light, Projects (a catch-all for
non-record jobs), Record Labels, Dust
Sleeves, and Stories. Special sections
are devoted to the covers for led
Zeppelin’s Presence and Pink Floyd’s
Wish You Were Here and A Nice Pair
albums, exceptional packages all. The
How a Sleeve is Done section focuses
on their job for 10 cc’s Deceptive

Bends from conceptualization, false
starts, shooting, and design all the way
through printing and assembly. Some
particularly provocative ideas surface
in the Unsold Ideas and Tasteless sec-
tions.

Storm Thorgerson’s text is a bit dry
but direct and informative about
Hipgnosis’ techniques and trickery. He
is best when relating anecdotes about
memorable assignments. There is an
appendix with photographer/design-
er/illustrator credits for the included
pieces as well as data on what camera
film, lighting, and lens were used, lo-
cation of the shot, and what special
techniques (montage, hand tinting,
etc.) were needed.

From cover to cover, reproduction is
in full color with stunning, sumptuous
reproduction which is all | could have
hoped it would be.

Hipgnosis is clearly the best, most
exciting design firm doing record cov-
er work and have deserved this kind of
volume for a while. What with Roger
Dean’s Views and The Album Cover
Album, they have had a hand in the
three best books examining the graph-
ics that have been so instrumental a
part in the music business’ explosion
in the 70s. The firm may well remain
the best for a long while yet.

Michael Tearson

Figure 3. In Micro-Acoustics 2002-e, one pair of
dampers — low-frequency warp stabilizers (A) —
control tonearm/cartridge résonance. Other dampers
optimize other characteristics. Dual bearings

(B) provide maximum tracking ability. Microcircuit
(C)optimizes cartridge output to any cable
capacitance (Only one channel shown.)

dampers. One pair are low-frequency warp stabilizers, specifically
designed to control tonearm/cartridge resonance. This is the first
effective warp-control system because it suppresses oscillation
at the cantilever pivot, rather than ahead of the stylus. The re-
maining six dampers are optimized for stylus high-frequency
damping and other factors, while our exclusive dual- 7
bearing system independently optimizes tracking ability.

By designing separate systems for damping and
compliance within the 2002-e, we can precisely
control tonearm/cartridge resonance
without compromising any

other aspect of cartridge
performance

High vs.
low cartridge
body weight
_ Regardless of
the tonearm and
damping system
utilized, the lower
the cartridge body
weight, the greater
the tonearm’s
ability to track
warped records. Thisis
because lower tonearm/
cartridge weight allows damp-
ing to more effectively counter-
act tonearm/cartridge resonance.
At four grams, the Micro-Acoustics
2002 -e is half the-weight of many other

high-quality cartridges, yielding two or more times the
effective damping .

Cable capacitance capability

a deterioration in high-frequency response and transient
ability (see Figure 4). In contrast to this, the 2002-e has a
| passive microcircuit which automatically matches the
cartridge output to any tonearm’s cable capacity, providing
linear high-frequency response and transient accuracy.

Figure 4. With conventional cartridges (A}, A
low cable capacity causes response
to peak; medium-to-highcapacity® - C
caused high-frequency response to roll off.
Response of 2002-e (C) is un- B 20K

affected. 5K 10K
Frequency in Hz

Tonearm optimization made easy

If there were no such thing as tonearm/cartridge resonance
or cable capacity, any cartridge would match any tonearm. But in
the real world, where these problems exist, the only way to get
optimum performance from your tonearm is the Micro-Acoustics
2002-e. Or our other direct-coupled cartridges: the moderately-
priced 282-e and top-of-the-line 530-mp. All of them offer
advantages you can hear today, at your Micro-Acoustics dealer.

Micro-Acoustics Corporation, 8 Westchester Plaza,

Elmsford, NY 10523. 914-592-7627.
UG

In Canada, H. Roy Gray,
Micro-@Acoustics

Ltd., Markham, Ontario.
© 1978, Because good tracking isn’t enough™

Micro-Acoustics Corporation

Another important limitation of conventional cartridges'
/ is their inter-action with cable capacity, which causes
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Until recently, there has existed no
simple general method for designing
selective minimum-phase, constant
time delay filters. Since constant time
delay filters are necessary for low dis-
tortion FM signal transmission and
minimum-phase filters are easy to con-
struct and align, a general method for
locating the poles or resonant fre-
quencies of minimum phase constant
time delay filters would be useful. The
method presented here uses a FOR-
TRAN computer program to realize a
new class of highly selective mini-
mum-phase, constant time delay
filters. Experimental FM tuners were
constructed to test the new filter char-
acteristic and will be discussed first.
Two successful commercial designs,
the McIntosh MR-77 and MR-78, will
then be examined.

With the advent of stereo FM broad-
casting, very stringent requirements
have been set for the design of a high-
fidelity receiver. In particular, one im-
portant aspect of FM receiver design,
the if. amplifier delay characteristic,
has been largely compromised in
tuners and receivers intended for the
consumer market. Typically, these cir-
cuits fall into a general stereotype con-
sisting of limiter-amplifier stages sepa-
rated by tuned circuits of insufficient
selectivity, a sacrifice necessary in or-
der to obtain reasonably constant time
delay.

In seeking a means to improve upon
the performance of FM i.f. amplifiers, a
new linear-phase filter, the Rimo filter,
has been devised. The filter designs
are arrived at by computer solution
(1). A brief discussion of the theory
behind the computer solution follows,

Rimo FM

Tuner
Filters

Richard Modaferri

N7
)

/ 4

with some applications of this theory
to commercial FM tuner designs.

One of these designs, the McIntosh
MR-78, became the first tuner to
achieve adjacent-channel reception
capability. Variable-selectivity FM if.
systems, including the MR-78, will be
discussed in the final part of this
paper. We begin with a treatment of
some of the basic theoretical aspects
of low-distortion, high-selectivity FM
receiving systems.

Lf. Amplifier
Bandpass Characteristics

First, the ordinary design approaches
to the FM i.f. amplifier system were
investigated. Both cascaded synchro-
nously tuned and stagger-damped
Bessel filter systems were tried and re-
jected due to poor selectivity. Another
design approach effected a compro-
mise by using a selective minimum-
phase filter characteristic (Butter-
worth) which had fair delay perform-
ance and enough selectivity to provide
good alternate-channel reception.
Adjacent-channel reception was not
considered as the distortion expected
would be too high.

The Butterworth tuner yielded ac-
ceptable performance and probably
justifies the lack of initiative that has
been evident in most commercial
designs, which generally use some
kind of flat-amplitude, minimum-

phase filter amplifier. However, the
chronic problems of insufficient selec-
tivity and excessive stereo IM distor-
tion persisted in these designs, and
new technology was needed to im-
prove FM i.f. amplifier performance.

One of the well-known properties
of a selective, flat-amplitude, mini-
mum-phase filter is that the time delay
increases from the midband toward
the band edges. If a single-tuned cir-
cuit is now placed in cascade with the
aforementioned filter and is tuned to
its midband frequency, a crude sort of
delay equalization will result as shown
in Fig. 1.

The concept in Fig. 1 can be expand-
ed. If the poles of a minimum-phase
filter can be adjusted to give any de-
sired amplitude shape, might not they
also be adjusted to give any desired
passband phase response while having
high skirt selectivity? Would the
passband response still be useful? If
the pole locations of useful filters are
determined, then a new approach to
the FM i.f. amplifier design problem
will be found.

The Rimo Filter

Presented here are a new class of
minimum-phase FM i.f. filter. Rimo
filters have nominally constant time
delay within their passbands and rap-
idly degraded delay characteristics
outside their passbands. The ampli-
tude shape is rounded in the
passband, with relatively high skirt
selectivity. The pole locations for these
filters are obtained by computer solu-
tion (1) and allow the design of a
selective, low distortion, easily aligned
FM i.f. amplifier.

The general computer program al-
lows any number of poles from four to
20 to be placed in the upper-left half
S-plane. Up to 10 may be fixed, and up
to 10 are movable to positions yielding
minimum delay error. For example, the
designer may select five poles to yield
his basic selectivity, add five movable
poles, and locate the 10 poles of a
“hybrid” Rimo filter. This filter will
then have the minimum passband de-
lay error, given the five fixed poles and
the desired selectivity.
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Fig. 1 — Delay equalization of a band-
pass filter. A) Time delay for a typical
bandpass filter with flat amplitude
response. B) Time delay for a single

The designer could also choose no
fixed poles and eight movable poles.
This would yield a “pure” Rimo filter.
Pure Rimo filters can give some simple
high-performance designs. Mclntosh’s
MR-77 an eight-pole pure Rimo filter
made up from just four ordinary dou-
ble-tuned i.f. transformers!

Basic Theory

In order to obtain a linear-phase
characteristic from an arbitrary num-
ber of upper-left poles in the S-plane,
a computer program is required which
will be automatic and convergent, i.e.
the computer must place the poles
into the one optimum constellation.
The upper left poles always occur in
conjugate pairs; the lower left poles
are assumed, but do not explicitly exist
in the computer program.

Given some S-plane poles, one can
obtain minimum delay error by simply
moving all of them out to infinity —
the resulting filter would be a cascade
of open and short circuits! One avoids
this trivial solution by specifying the
mid-band time delay and holding this
constant during execution of the pro-
gram. This insures that the skirt selec-
tivity will remain relatively constant
and that the computer's action will
concentrate on trading off in-band
amplitude flatness with the band-cen-
ter delay characteristic.

If one plots the phase response of a
hypothetical narrow-band, minimum-
phase bandpass filter, and superim-
poses on this curve a straight line
drawn tangent to the phase curve at
the midband frequency, the results
could appear as in Fig. 2. The shaded
area between the curves of Fig. 2 is a
measure of the delay error of the filter.
If one can move the poles of the filter
in such a way as to maximally reduce
this shaded area, the filter will then
have optimum delay characteristics.

With the computer program devised
such that the shaded area near the
center frequency, in Fig. 2 is mini-
mized as poles are moved, the prob-
lem is solved, since a filter with
straight line phase shift near its center
frequency will also have constant time
delay near its center frequency. By not

w - w -

tuned circuit. C) Time delay with A)
and B) connected in cascade. Solid
part of curves is the pass band, dotted
part is the stopband.

trying to force the straight phase curve
too far from the center frequency, one
can hope to preserve the high skirt
selectivity of the filter. It’s a case of
“having your cake and eating it too,”
and in practice, Rimo filters have re-
markably constant time delay in the
passband and plenty of selectivity in
the skirts. The rounded top in the am-
plitude response takes some getting
used to for those who like their FM
tuners with a “square” if passband

PASS |BAND >

Wo w —

R R Sy S

Fig. 2 — Phase response of a bandpass
filter having poor phase linearity. Line
A-A is the phase characteristic of the
filter, B-B is a straight line tanget to
phase curve at midband frequency.
The shaded area between A-A and B-B
is a measure of the phase error.

Fig. 3 — L.f. response of an FM tuner
using three Rimo filters in a three-
choice, variable selectivity scheme

(MR-78 prototype No. 1). (Scales are
100 kHz/div., 20 dB/div.)

shape, but when one operates a Rimo-
filter receiver, one never notices the i.f.
passband shape. (Fig. 3.)

Effect of Nonlinear Phase Shift
Upon FM Distortion

In order to establish the need for a
linear-phase filter in an FM receiver, it
becomes necessary to develop an ana-
lytical means for computing the signal
distortion which would result from
phase nonlinearities in transmission.
Accurate computation of FM signal
distortion is quite complex (8); this
writer has derived a quasi-empirical re-
fation (2) which is simple and gives
useful engineering answers for typical
FM receiver systems.

Even simplified FM distortion calcu-
lations require messy mathematics, so
only the results will be discussed here.
Table | tabulates the distortion and
selectivity for two FM tuners, the
author’s early five-pole Butterworth
(1962) and a later 10-pole Rimo (1965).
The i.f. response and delay for these
same tuners is shown in Fig. 4.

Besides having double the selectivi-
ty of the Butterworth filter, the Rimo
has only one-half the distortion. Ten
Butterworth poles arranged to yield
60-dB selectivity would have much
greater distortion than either of the
filters in Table I.

Table | — Computer third-harmonic
distortion, before de-emphasis, for
two FM i.f. systems.

Five-Pole Ten-Pole

Butterworth Rimo
5-kHz 0.67% 038 %
Distortion
20-kHz
Distortion
IHF Alternate
Channel
Selectivity

2.68 % 151 %

30dB 60 dB

Application of the Rimo Filter
To the FM Lf. Amplifier

The real usefulness of the Rimo filter
lies in its application to FM transmis-
sion. Ideal FM signals are sensitive to
phase information only, and the lin-
ear-phase characteristic of Rimo filters
make them particularly well suited to
FM amplifier use. If an FM signal is
passed through an if. system using
these filters, the important phase in-
formation will suffer negligibly, while
a good limiter will easily handle the
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The FM sections further enhance Sansu:’s
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guarantee pure and clean reception, always. And
always with maximum stereo separation.

Let your franchised Sansui dealer demon-
strate the comprehensive, human engineered
features and controls. There’s nothing in the warld !
with quite the same feel as the 'Sansui click-stop
aftenuator and ultra-smooth tuning knob.
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Now look carefully at the graceful styling.
with elegant rosewood veneer cabinet. It is sefting
the trend for all other receivers.

For the best receiver values, the world is now
turning o the newest DC by Sansui, the G-7500 and
(5-5500. Shouldn't you turn to Sansui, too?
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Fig. 4 — Amplitude and delay charac-
teristics for three FM tuner if, sys-
tems. 1) Author's early Butterworth

moderate passband amplitude distor-
tion. The high selectivity will effective-
ly suppress alternate — or even adja-
cent-channel signals.

Various Rimo filter tuners have been
constructed by the author in the last
13 years, beginning with the original
vacuum-tube model of 1965 (Fig. 5)
and ending with the successful exploi-
tation of the Rimo filter in the Mcln-
tosh MR-77 and MR-78 tuners. Also
shown in Fig. 5 is an interesting bat-
tery-powered “MR-78” AM-FM radio
prototype. This battery set has been
backpacked and jeeped to mountain-

tuner, c. 1962. 2) Authors 12-pole
Rimo vacuum-tube tuner, c. 1965. 3)
MR-78 prototype No. 3, c. 1971.

tops for endless and fascinating DX
work. It will be the subject of a later
construction article for ambitious
readers.

FM Reception Problems
and Solutions

FM tuners should be able to accept
the r.f. energy from an antenna and
convert this energy into usable audio
signals. Sounds simple stated this way,
but to take each and every signal at
the antenna and convert it to a noise-
and distortion-free audio output is ex-
traordinarily difficult. Most tuners,

even those costing thousands of dol-
lars, ignore up to half of the theoreti-
cally usable signals at their antennas.

This writer’s tuner designs have al-
ways emphasized the optimization of
the tuner’s ability to convert each sig-
nal present at the antenna into a use-
ful audio signal. Crucial to this end is
the proper design of the r.f. and i.f. cir-
cuitry. The two essential considera-
tions are front-end dynamic range and
i.f. selectivity.

Dynamic range operates in an FM
tuner’s front end exactly the same as it
does in the more familiar phono
preamp. Good dynamic range in both
implies that tiny signals — the little
details — are not obscured by the
presence of much stronger signals.
Poor dynamic range in a tuner front
end yields crossmodulation and spuri-
ous responses, which are really a kind
of distortion, A phono preamp with
the same poor dynamic range would
mask orchestral detail and in general
sound distorted.

1.f. selectivity is useful only up to the
extent of the tuner’s front-end dynam-
ic range. For example, if the dynamic
range is 100 dB, the useful maximum
i.f. selectivity is also 100 dB. If one
should graft the 100-dB i f. filter onto a
front end having only 50-dB dynamic
range, then all signals 50 dB below the
strongest one on the dial will be prone
to spurious interference. Putting a
poor front end ahead of a good i.f. am-
plifier is analogous to connecting a
noisy and distorted phono preamp to
a clean super-power amplifier.

The author’s MR-78 prototype uses a
special vacuum-tube r.f. front end and
an eight-pole, four-zero crystal if.
filter, along with 16 poles of Rimo i.f.
filtering. Specifications are tabulated

Fig. 5 — Several of the author's experi-
mental tuner prototypes. A) Vacuum
tube type, c. 1965, with the first Rimo
filter. B) First MR-77. C) MR-77 No. 2,
c. 1969, with 10-pole Rimo filter. D)
Battery-powered MR-78.

AUDIO ®January 1979



forall t
ora. ypb

cla331cal
lOWS and

“ The sound of the Koss
HV/1A is really heanng the
natural sound that the
record is putting out. @@
By substantially re-
ducing the mass of the mov-
ing diaphragm assemblies
used in the HV/ 14, Koss
has been able to achieve a
wide-range frequency re-
sponse of unusual fidelity.
Delicate overtones, which
add to the faithfulness of the
reproduction, are retained.
Yet, bass response is ex-

highs®®

tended, clean and unmuddied. .

@® [t's areally distinct,
professional sound as if you
were listening to a large set
of quality speakers in the
room. @@

Unlike conventional
stereophones which contain
the sound waves in a sealed
acoustical chamber, the Koss
HV7/1A High Velocity
Stereophone vents the back
sound waves to the rear with-
oul raising the resonance or
inhibiting transient response.

design concept provides not
only unusual lightness and
hear-thru characteristics, but
also the exciling, full-range
Sound of Koss as well.

@@ The Koss HV/IA
stereophone has a frequency
response of |5Hz to 30kHz.
That's a very wide range . ..
from the lowest lows you can
hear to the highest highs.
You can't hear that in a
cheap headphone. There's no

This unique electroacoustical clipping or other types of

Nancy Knapcik

It the ideal stereophone
es of MusIC from hard rock to
ecause of the extreme

Audio Saleswoman, Chicago, lllinois

distortion. @@

Thanks, Nancy! We re
sure that your customers
couldn't agree more . .. or
hear more than all 10 of the
audible octaves the HV/ 1A
delivers. Nor will they enjoy
more listening comfort than

plastic like so many
headphones. ®®

Designed to fit close
{o the head, the new Koss
HV/ 1A Stereophone has a
stylish, low-silhouetle design
without the cone-type pro-
jections found in other head-
phones. This slim design
permits unusually fine acous-
tical tuning of the element
chamber a the factory.
@® | think men and women
are all looking for the same
thing: a really good sound. 99

Why not ask your
Audio Dealer for a live
demonstration of the Koss
HV/1A and HV/1LC
with volume-balance con-
trols. And while you're there
listen to the beautiful sound
of the new Koss CM Speak-
ers. But by all means, write
c/o Virginia Lamm, for our

with the HV/ 14’s glove soft free, full color stereophone

vinyl headband and acous-
tical sponge ear cushions.
@& You can tell they've got
quality just by looking at
them. They're not a cheap

and speaker catalog. Once
you ve experienced the
Sound of Koss, we think
you Il agree with Nancy:
hearing is believing.

© 1978 Koss Corp.

IR0 SS stereophones/loudspeakers
hearing is believing "

KOSS CORPORATION, 4129 N. Port Washington Ave., Milwaukee, Wi 53212  International Headquaorters: Milwaukee facilities Canada - France - Germany - Irelond - Japan
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TDK's new
one-second,

no-headache
demagnetizer.

You don’t need time or technical
expertise to operate TDK’s
exclusive instant head demag-
netizer. Just pop it into your
deck and push “Play” to re-
store musical performance lost
through inevitable head mag-
netization. Other demag-
netizers can be less effective,
take more time, or actually
magnetize your heads and are
more difficult to use. Because
our HD-01's miniature battery
powers sophisticated circuitry
built into a standard cassette
shell, it solves all of these
problems. You will hear the
performance improvement in
vour home, portable or auto
system. TDK Electronics Corp.,
Garden City, NY 11530.

STDK.

The Machine for your Machine ®
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Table Il — R.f. and i.f. specifications for three of the author’s tuners.

Specification

IHF Sensitivity

(300 ohms)

50-dB Quieting

(Mono, 300 ohms)

IHF Adjacent Channel

Selectivity, Normal

Narrow

Super-Narrow

Front-End Dynamic

Range (30-dB Quieting

to 1-dB gain compression

in Table Il. This tuner has been field
tested in some very difficult reception
areas. Clear stereo signals come in on
this MR-78 which are inaudible or
unusable on any other commercially
available tuner, even at the date of this
writing (11).

Mclntosh’s commercially available
MR-78 is only a little less “hot” than
the third prototype. it’s a bit more sen-
sitive, with about half the maximum
selectivity. The battery set is very sen-
sitive for best results from its “rabbit
ears” antenna. Some loss in front-end
dynamic range and if selectivity re-
sults from tradeoffs which maximize
sensitivity and minimize battery drain.

An FM tuner with 100-dB IHF alter-
nate-channel selectivity will not guar-
antee adjacent-channel reception. FM
stations do not always radiate signals
which are as much as 100 dB down in
their adjacent channels. This is espe-
cially true for stations which use an
SCA subchannel.

When the FCC adopted the stand-
ards concerning signal emissions of
FM stations, the minimum adjacent-
channel selectivity of any FM receiver
was considered to be only 6 dB (ref.
10, p. 785)!

Adjacent-channel reception was be-
lieved impossible when the FCC de-
veloped its technical standards on FM
broadcasting. Today these standards
have not been revised to keep up with
the advances in receiver design. When
surface-wave integratable filters be-
come available in the near future, any-
one will be able to market an inexpen-
sive FM receiver with any amount of
selectivity. Plastic portable radios with
100-dB adjacent-channel selectivity
should cost no more than present-day
sets.

Perhaps our call to alarm should be
recognized. Adjacent-channel FM re-
ception should be considered when
new FM broadcast standards are writ-
ten. This will become especially im-
portant with respect to discrete four-

Production Battery MR-78

MR-78 MR-78 No.3
18uvV 16uv 23pv
25puv. 20uv 30uv

7 dB 3dB 7 dB
22 dB 15dB 25dB
55dB  45dB 100dB
90dB 70dB 100dB

channel broadcast systems, which will
certainly aggravate the adjacent-chan-
nel reception problem. These systems
contain high-energy, high-frequency
modulation components that could
spill over into the adjacent channel.
Add an SCA subcarrier to a discrete
four-channel modulation, and it may
be economically and/or technically
unfeasible to reduce adjacent-channel
energy to a level 100 dB below carnier
level.

Fortunately, many FM stations radi-
ate a clean signal well in excess of FCC
standards, at least with respect to side-
band energy distribution. Owners of
selective FM receivers can use high
selectivity in many cases. WTIC, 96.5,
Hartford, Conn., radiates low adja-
cent-channel energy, permitting re-
ception of WQXR, 96.3, New York City
on an MR-78 (11).

MR-77, Variable Selectivity
and the MR-78

We close with a historical treatment
of the MR-77 and 78 designs and the
application of this design process to
the solution of the FM reception prob-
lem outlined previously.

The MR-77 grew out of the author’s
research at New Jersey Institute of
Technology in the early 1960s. The
MR-77 is a direct descendant of the
early vacuum-tube tuner of 1965.
Selectivity was not uppermost in the
author’s mind at this time, so the MR-
77 came to be a low-distortion tuner
with good spurious response rejection
and conventional selectivity. McIntosh
customers soon began asking for a
tuner which would receive adjacent
channels. An MR-77 was taken to a
difficult test location to try adjacent-
channel reception and it failed (11).

An avid collector of old radios, this
writer was inspired by one design con-
cept commonly used in the “super”
AM consoles of the 1930s, variable i f.
selectivity. | asked “Would this work
in a modern FM tuner?” “Yes, it will,”
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it is, after all, a Bose Direct/Reflecting® loud-
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fully produced balance of reflected and direct
sound to give Zou the spatial realism of a live
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Fig. 6 — Typical i.f. system layout for
an FM tuner with two selectivity
choices.

NARROW
FILTER

came the answer, “after a lot of devel-
opment work.” The Mclntosh variable
selectivity scheme, now being adapted
in most “super’” tuners, involves the
switching into the signal path i.f. filters
which add to the selectivity (Fig. 6).

Figure 6 shows a tuner if. system
with two choices of selectivity, Normal
for very low distortion reception of lo-
cal signals and Narrowfor DX work. In
Normal the tuner's main if. filter is
used alone. In Narrow, the main if.
filter remains in the signal path and a
Narrow filter is added. Actual switch-
ing is done using diodes, transistors, or
FETs (or some combination of these)
so that only d.c. goes to the selectivity
switch.

Figure 7 shows the somewhat more
elaborate three-choice selectivity sys-
tem used in the MR-78. Here, Normal
selectivity bypasses both narrow filters
and the super-narrow filter. Narrow
selectivity switches in both narrow
filters simultaneously. Super Narrow
leaves both narrow filters still in the
signal path, adding the super-narrow
filter.

The three selectivity choices on the
MR-78 allow the user to trade distor-

Fig. 7 — MR-78 i.f. system. Super-nar-
row signal path is shown. For Narrow,
$1 points up, bypassing the super-nar-
row filter. For Normal, all switches
point up, leaving only the Normal
filters in the signal path.

MAIN IF
FILTER

tion for selectivity as required by re-
ception conditions. Normal is used for
low-distortion (less than 0.1 percent)
reception of local stations. Narrow will
clear up mild interference when re-
ceiving stations from near-by cities.
Super-narrow is used for critical DX
work, to pull in those impossible sta-
tions. Distortion in super narrow is
about 1 percent better than most FM
source material.

Summary and Conclusion

We close this discussion by restating
a simple premise: The main job of an
FM tuner is to tune in FM stations. It
sounds almost silly to say this until
one reflects upon it for a moment. As
mentioned earlier, designing an FM
tuner which will receive every signal
present at the antenna is not easy.
One must pay careful attention to the
idea that the tuner must be able to
tune to each and every signal.

Return to the year 1970 and place
yourself in Hartford, Conn. You want
to listen to your old favorite, WQXR
New York City, a 30-microvolt signal
on 96.3 MHz. You would assume that
almost any good FM tuner would suff-
ice, but itisn’t so.

Hartford has powerful local station,
WTIC, 96.5, adjacent-channel to New
York’'s WQXR. WTIC will obliterate
WQXR’s feeble signal in Hartford, be-
cause no FM tuner available in 1970
had sufficient front-end dynamic
range and i.f. selectivity to tune WQXR
in the presence of WTIC's overpower-
ing signal.

What do you do about this prob-
lem? You want WQXR. You complain
to your local Mclntosh dealer, who

® ———— et
S| NORMAL | s2

MIXER FILTER

NARROW L NARROW

IF FILTER FILTER

L —
NORMAL s3 3ed
FILTER IF AMP

NARROW
FILTER

then yells at the Mclntosh sales rep.
Finally, | receive the demand, “Design
an FM tuner that will pull WQXR in
Hartford!”’

The MR-78 came to be as a solution
to this reception problem. People real-
ly wanted those distant, weak, adja-
cent-channel stations. The MR-77
would not receive them, the 10-B al-
most did. Needs generate advances in
technology and thus the MR-78 be-
came the first tuner to successfully
receive adjacent channels. At the date
of this writing, it still is the only tuner
which will receive WQXR in Hartford.
Other successful tuners should follow,
perhaps awaiting only the awakening
of the Japanese and improvement of
the FM broadcast technical standards
by the FCC.
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With the graphic equalizer, you have a limited number of
chances to correct an infinite number of potential problems
in a recording or listening environment. You're dealing with
fixed bandwidths and fixed frequencies. You can only increase
or decrease the level. When boosting or cutting frequencies,

At SAE, the battle has always been for complete
musical control. Control that would allow you to
correct for any inadequacy in any recording or listen-
ing environment.

Now the battle is over. You won.

SAE introduces the 180 Parametric Equalizer.

Actually, if you work for a recording studio,
“introducing” would hardly be appropriate. Youd be
working with parametrics already. Very simply, its a
matter of flexibility and
precision. And very
simply, with the SAE 180,
the flexibility and preci-
sion of your sound
control are absolutely

BANDWIDTH

r--------------------------------------1

I want control. Send information.

FREQUENCY

you have to settle for the nearest one or two octaves. It'sa
compromise. With the parametric, you're provided an infinite
number of solutions. Bandwidth, frequency and level are each
determined by you. Any musical problem can be isolated

and corrected. And that’s what all the excitement’s about.

forward. Adjust Bandwidth control to encompass the
full voice range. Tailor Level control to exact voice
presence desired.

How much does a machine like this cost? How
can [ afford a component that can acoustically cor-
rect a system? How can I buy an electronic box that
can fix a listening room and a recording at the same
time?

The SAE 180 costs $250* That's how.

What we have is a
small miracle that is also
an attainable reality.
Imagine: Complete,
precise, musical control
for the price of a com-
mon graphic.

Remember that word:
Parametric. Remember

that number: 180. And

remember that name:

State

Zip SAE.

limitless.
We should let the
parametric speak for
itself. Name
Problem: The lead Address
singer is overpowered by City.

the back-up group.

Solution: Set Level
control to +10dB. Sweep
Frequency control until
the voice is brought

SEND TO: SAE, P.O. Box 60271, Terminal Annex,
Los Angeles, California 90060

*Nationally advertised
value, actual retail prices
are established by
SAE Dealers.

Scientific Audio Electronics, Inc.
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Antennas - Part V

SPECIHL
ANTENNA
TECHNIQUES

M. ). Salvati

The four-part series on FM antenna
systems run last year elicited unusually
high reader response. Many wrote in
to say how much they liked the series.
Many wrote in to say they liked it, but
it didn’t cover this or that problem
they have. Apparently a goodly chunk
(or at least a very vocal chunk) of the
readers have problems that fall into
one or more of the following categor-
ies: On-channel interference, severe
multipath, or a desire to hear a distant
station that is very close in frequency
to a local station. These problems have
a common characteristic, they are all
forms of on-channel interference,
hence they cannot be filtered out. The
only effective method of rejecting the
undesired signal is by extreme antenna
directionality, and this is achieved by
antenna systems using multiple anten-
nas (arrays). Thus, this final article will
deal with esoteric antenna techniques
yielding extreme directionality and re-
lated techniques for achieving maxi-
mum antenna output.

Stacked Arrays

Stacked arrays are combinations of
two or more antennas whose outputs
are combined in a way that provides
nearly double the signal power and an
array pattern having characteristics un-

like that of any single antenna. The
patterns may be characterized by a
very-narrow main lobe with deep nulls
alongside ar extremely high F/B ratio.

The individual antenna outputs are
combined by using a two-way signal
splitter backwards. The bafuns of the
two antennas are connected with
equal lengths of coax to the “out”
ports of the splitter; the “in” port is
connected to the long run of coaxial
cable that goes tp your tuner. The ex-
act amount of gain increase actually
achieved depends mainly on the resis-
tive losses of the splitter; 3 dB is the
maximum-possible gain (perfect
splitter). The splitter must also be
waterproaf, since it is generally locat-
ed on the mast near the antennas. The
RMS Electronics MA-2UV or CA-1002/
SM described in Part Il are ideal for
this purpose; the 100 MHz combining
gain of these miniature units with die-
cast housings was measured at 2.6 to
2.7 dB. Do not attempt stacking at 30C-
ohms impedance unless gain is of sec-
ondary importance; aside from the dif-
ficulty of installing the combining
lines, the best 300-ohm splitters have a
combining gain of only 2.2 dB.

The coax sections from the antennas
to the splitter must be equal within 2
inches. The baluns must be connected
so the two antennas are phased prop-
erly (yes, just like speakers). If the
phasing is reversed, the array output
will be less than that of a single anten-
na, and the pattarn will be haywire. So
make the balun connections to each
antennas as alike as possible. This in-
cludes having the same side up, and
the same transmission line approach.

To check the phasing, point the an-
tenna array toward a moderately weak
station whose di-

rection is accu-
rately known. \Q\\
This is very im- P
portant for hort
zontally stacked

arrays. Add attenuation between the
tuner input and transmission line until
the sigrial-level meter indication is a
little less than half of full scale. Then
reverse one bealun connection and
check the meter. If the signal level has
dropped, the original connection was
correct and should be restored. How-
ever, if the signaf level improved, leave
the new connection as is. Do this pro-
cedure with the AFC off and at a fre-
quency that has no other stations on it
or on the adjacent channels.

The type of array needed depends
on the direction (or bearing) of the
undesired signal 1elative to the desired
signal. If the undesired station or inter-
ference is in the opposite direction (in-
terfering signal A in Fig. 1), a single an-
tenna with very-high F/B ratio may do
the job (as was mentioned in Part IlI,
Reception Problems). However, for se-
vere cases the technique known as
stagger stacking must be used. If the
interference is coming from the side
(interfering signal B), reorienting a sin-
gle antenna with deep side nulls may
do the job (again, as described in Part
Il). However, if the angle is very small
(as interfering signal C), no single an-
tenna has narrow enough beamwidth
to null out the interfering signal and
provide maximum output of desired
signal. A pair of horizontally stacked
antennas is needed.

When the interference problem is
not one of bearing but of elevation,
vertical stacking s indicated.

Vertical Stacking. In vertical stacking
two identical antennas are mounted
one above the other. This is very easy
to accomplish mechanically, since
both antennas mournt on the same
mast (Fig. 2). Vertical stacking has no
effect on the horizontal-plane
beamwidth, it is the same as that of a
single antenna. However, the vertical-
plane beamwidth (or should we say,
beam height) is greatly decreased.
Deep nulls appear in the pattern
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DESIRED
FM STATION

ﬂi

Fig. 1 — Interfering signals.

above and below what is now a very
narrow front (and rear ) lobe. This
means a big decrease in the pickup of
interfering signals originating above
and below the zero elevation mark.
This reduces or entirely eliminates
pickup of auto ignition and ground-
and airplane-reflected multipath. The
null angle varies inversely with the
spacing between the antennas, so it is
possible (but obviously tedious) to ad-
just the antenna spacing for maximum
rejection of a fixed interference source
at your favorite FM frequency. For
general (broadband) use the spacing is
not critical, but six feet is about the
minimum amount recommended for
good gain and pattern characteristics
all the way to the bottom of the FM
band. If large, high-gain antennas are
used, the minimum recommended
spacing is greater, about eight feet.
The wider the spacing, the narrower
the vertical-plane pickup pattern.
However, very wide spacing is imprac-
tical because the lower antenna will
be too close to the roof unless the ar-
ray is mounted atop a tower. To
achieve the proper vertical-plane pat-
tern, both antennas must receive
equal-strength signals, so the differ-
ence in distance from each antenna to
the roof should be as small as possible.
Never use vertical stacking unless the
lowest antenna is at least 20 feet above
the roof. This means the 10-foot mast
section holding the two antennas

should be mounted on at least an 18-
foot well-guyed mast, but preferably a
tower. The Oct.-Dec., 1977, issue of
the Winegard Dealer News uses cap-
tioned photographs showing step-by-
step how to vertically stack a pair of
their CH-6065 FM antennas on a tow-
er. If you are seriously considering this
venture, contact Winegard for a copy.

Stagger Stacking. Stagger stacking is
a technique that produces an array
with extremely high F/B ratio. The an-
tennas are mounted one above the
other, but one antenna is a quarter
wavelength closer to the signal source,
and its cable section is an electrical
quarter wavelength longer than that of
the other antenna (Fig. 3). Since this
technique is frequency sensitive, the
antenna displacement and cable
lengths should be optimized for the
frequency at which you are having
your problem. For example, if fourth
harmonic CB radiation is being picked
up from a transmitter behind your
antenna, use 108 MHz for your calcu-
lations. If you want to reject a local
station on 89.1 MHz so you can listen
to a distant station in the opposite
direction, use 89.1 for the displace-
ment and line-length calculations.

If the antennas are mounted so each
antenna receives exactly the same sig-
nal level, the F/B ratio will approach
infinity at the design frequency. In
practice, this is impossible (for the
same reasons discussed above in Verti-
cal Stacking), but the F/B ratio will be
very high at the design frequency and
higher than that of a single antenna
over most of the FM band.

The vertical spacing of the stagger-
stacked array should be the same as if
it was a vertically stacked array. The
amount of antenna displacement for
the frequency of interest is calculated
from the formula in Fig. 3. Note that a
diagonal brace is required to support

Fig. 2 — Vertically stacked antennas.
(Photo courtesy Winegard Co.)

the displaced antenna. Naturally, the
mounting bracket and clamp must
also be relocated. Before running out
and buying a pair of antennas, make
sure the antenna’s mounting clamp
can be moved back by an amount
equal to the desired displacement and
you do not end up with the mast
touching an antenna element.

The difference in cable length can
also be calculated from the formula in
Fig. 3. This formula is correct only for
foam-dielectric coax, either RG59-
sized with No. 20 center conductor or
RG6-sized No. 14 coax.

Horizontal Stacking. Mounting two
antennas side-by-side (Fig. 4) produc-
es an array with the very useful charac-
teristic of being able to reject an unde-
sired signal that lies in almost the
same direction as the desired station.
Moreover, it also provides nearly three
dB more gain on the desired station
than a single antenna. As Fig. 5 shows,
the horizontal-plane polar pattern has
a main lobe much narrower than that
of the antennas used in it, with deep

x INCHES — =0
FM STATION

|
|
|
|
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Fig. 3 — Stagger-stacking technique
and formulae.

nulls alongside the main lobe. The an-
gle between the nulls and the beam-
width of the main lobe decreaseswith
increasing spacing between the two
antennas. This means that if the in-
terfering signal and the desired station
are extremely close together (only a
15-20¢ difference in bearing), very wide
spacing can be used to drop the in-
terfering signal into a null while pro-
viding very high output of the desired
station. Similarly, if the two signals
have a fairly large difference in bearing
(50-60), narrow spacing is indicated.
To determine the spacing (in inches)
between antennas needed to knock
out an interfering signal, proceed as
follows:
1. Measure the difference in bearing
between the station you want and
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Fig. 4 — Horizontally stacked anten-
nas.

the one you wish to reject, using a

local map and a protractor.

2. Determine the spacing in inches at
the frequency of interest by the fol-
lowing formula:

5905
" sin X fuy,

This technique is applicable to re-
jecting CB harmonic radiation and se-
vere multi-path arriving from the front,
although the direction of the interfer-
ence must be fairly well known for this
technique to be effective. Its greatest
application is for long-distance recep-
tion of a station on the same or adja-
cent channel as a local station, when
the desired and the local stations are
in almost the same direction. More-
over, this technique can be used as an
alternative to stagger stacking if the
desired station is almost (but not
quite) opposite to the interfering local.
This is possible because the nulls also
appear in the back lobe!

Horizontal stacking is much harder
to accomplish mechanically than verti-
cal or stagger stacking. Two short
masts are needed to mount the anten-
nas, and these must be attached to a
crosspiece, which is in turn fastened to
the tall main mast. This is complicated
by the requirement that the crosspiece
be non-metallic. Since the crosspiece
is parallel to the antenna elements, a
metallic crosspiece will interfere with
the operation of the antenna. Addi-
tionally, the crosspiece may be as
much as 20 feet long (2 wavelengths)
to achieve the spacing necessary for
small null angles. Redwood cross-
pieces are often used in commercial
applications, but the resultant array
will be too heavy for a residence. A
lighter and cheaper technique is
shown in Fig. 6. Plastic pipe (around
1%-inch outside diameter) is used for
the crosspiece. The short mast sections
can be slid along the plastic pipe to
allow relatively easy readjustment of

the spacing. However, the center of
the plastic pipe must be strengthened
‘with braces made by slicing a 12-inch
length of steel pipe lengthwise.

The cable sections connecting the
antennas to the splitter cannot be run
horizontally either. Run the cable
down the individual mast sections and
from there at a 45° angle to the splitter
on the main mast.

Quad Stacks. Two arrays of hori-
zontally stacked antennas can be
stacked vertically to produce a quad
array or quad stack (Fig. 7). An array of
this type has narrow beamwidth and
beam height. This is close to the ulti-
mate in directionality and interference
rejection. However, an array of this
type is obviously expensive, very diffi-
cult for the audiophile to build and
erect, and even more difficult to keep
aloft! Still, if money is no object (yes,
there really are people who can afford
it), professionally built and installed
quad arrays are available from CATV
antenna manufacturers such as SITCO.

Increased Output

An additional requirement for low-
noise, long-distance reception is an-
tenna output that is as high as possi-
ble. Preamplifiers are of little use un-
less the transmission-line run is very
long and/or several tuners must be
served (see Part 1V). This is because
modern high-quality FM tuners have
noise figures as good as, if not better
than, broadband FM preamplifiers.
However, if the line run is very long
(150 feet or over), a low-noise, mast-
mounted preamp will make a useful
contribution to perceived S/N ratio by
an amount equal to the transmission-
line attenuation. However, in most
cases higher antenna output must be
achieved by “noiseless’”” antenna tech-

Fig. 5 — Narrow-beam main lobe and
nulls produced by horizontally
stacking two Jerrold QFM-9s one
wavelength apart.
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1-1/4"0D. MAST
PLASTIC
PIPE
Fig. 6 — Mechanics of horizontal
stacking.

niques. Stacking increases output up
to 3 dB, but increased antenna height
or larger antenna(s) may be needed in
extreme cases or if stacking is not
used. Each technique has its advantag-
es and disadvantages.

Increased Antenna Heights. The dis-
tance between the roof and an anten-
na mounted on the popular 10-foot
mast is small enough in terms of
wavelength for the roof (and sur-
rounding objects) to affect the anten-
na operation to some degree. Experi-
ments conducted by the author on TV
Channel 5 (which is not far in frequen-
cy from the FM band) indicate that a
gain of three to four dB is likely when
a medium-sized FM antenna is moved
from 10 feet above roof level to 18
feet. The additional spacing removes
much of the proximity effect of the
roof and allows the antenna to provide
maximum output from the signal level
available. The only hitch is that an 18-
foot mast must be properly installed
and guyed — or down it comes!

Larger Antenna. If you are using an
omnidirectional antenna, changing to
a fairly big yagi will yield a healthy in-
crease in signal strength. Changing
from a small (3- or 4-element) yagi to a
really big one (10 or 11 elements) will
yield a useful increase in output. How-
ever, changing to an antenna with just
two or three more elements more than
your old one will yield just a fraction
of a dB increase in average gain, so is
hardly worth the trouble. To get about
3 dB more gain, the replacement an-
tenna must be about 2% times the
boom length and element count of the
one it is replacing.

Indoor Antenna Techniques

At the beginning of this series, |
mentioned that indoor antennas have
no place in a discussion of high-quali-
ty FM antenna systems. Though | still
hold this opinion, many readers point
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out that they have no choice but to
use an indoor antenna, so ask that |
please do something to help them.
With some misgiving therefore, | will
end this article with a few suggestions.
On the premise that residences
where outdoor antennas are prohibit-
ed are usually located in strong-signal
areas, a high-sensitivity tuner can com-
pensate for the low signal levels ob-
tainable from small indoor antennas.
The problems therefore are multipath
and S/N ratio. Each of these can be
alleviated somewhat by antenna direc-
tionality. Although the simple dipc’
(be it the ribbon dipole packed with
the receiver or a TV rabbit ears) has
essentially zero front-to-back ratio, it
does have decent side nulls under the
right circumstances. The idea is to
orient the antenna (while watching
the multipath indicator or listening to
the interference) so the undesired sig-
nal falls into a side null and thus pro-
duces little output from the antenna.
Orientability means that the ribbon
dipole cannot be taped on the wall or
laid under the rug. The dipole should
be taped to a wooden or plastic strip
about 6 feet long, and mounted on
some sort of device that will allow it to
remain in the position you leave it. A
clamp-on reflector lamp (which sells

Fig. 7 — SITCO quad-stack array.
(Photo courtesy SITCO.)

for about $2) is a good device to adapt;
remove the reflector and lamp socket,
and use the clamp with universal joint.
The result will not look pretty in your
home, but is about the best that can
be done under the circumstances. A
better-looking alternative is TV rabbit
ears, the simple kind having just two
telescoping elements. These rods can
be adjusted in length to peak the sig-
nal, the angle of the two rods can be
varied, and the whole antenna rotated.
Just make sure the one you buy has
rods each that extend to at least 34
inches.

Every so often a very expensive in-
door FM antenna is marketed. Some of
them do offer performance superior to
that of a ribbon dipole or rabbit ears,
but none can outperform even a
small outdoor antenna in terms of
directionality and low-noise output
level. The amplifiers in the more elab-
orate models can boost the signal level
as high as that from an outdoor anten-
na, but the output necessarily has rela-
tively poor S/N ratio. Still, if you can’t
put a good antenna up outdoors, the
newer indoor “mini antennas’” are
worth a try. A

Manufacturer’s Directory
For further information on the prod-
ucts mentioned in the article, contact
the applicable manufacturer at the fol-
lowing address.
RMS Electronics
50 Antin PI.
Bronx, NY 10462
SITCO Antennas
Box 20456
Portland, OR 97220
TACO/Jerrold
1 Taco St.
Sherburne, NY 13460
Winegard Co.
3000 Kirkwood St.
Burlington, lowa 52601

Signet dealers are a breed apart.

They don't just sell merchandise. They get
} involved. In the how and why of sound repro-
: duction. And they don’t take anything for
granted.

For instance, to hold a Signet franchise,
each dealer must have—and know how to use—
a powerful microscope. Like the $5,500 Wild-
Heerbrugg stereo Model AT-M5A we helped
to develop. It reveals in intimate 3-dimensional
detail the construction and condition of any
phono stylus.

We think it's important that your dealer
be able to check your stylus for wear, tip geom-
etry, tip polish, damage or dirt. Signet dealers
agree.

But they also use their microscope to take
a critical look at new cartridge products—ours
and others. To see for themselves the quality of
this critical component. We wouldn’t have it
any other way.

If your audio standards are high, your
Signet dealer is worth seeking out. Write us and
we’ll introduce you to him and our current
Signet products. We honestly believe you'll

appreciate the difference. @
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