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~ Why would
Pioneer change the
world’s best-selling
tuners and amplifiers?

The entire world of high fidelity acknowledged that Pioneer’s
SA-9100 integrated amplifier and TX-9100 stereo tuner were
the best producis of their type and value ever built. They
established new standards for high fidelity performance.
In fact, people recognized their greatness by buying more
of them than any other tuners and amps in the world. Why
then would Pioneer want to change these top-performing,
top-selling components? There can only be one answer:
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TX-9500

State-of-the-art featuses

Cf course, both new Pioreer tuners have
szlecable deemphasis (2545 or 7543), a
must lor listening to the rewer Dolby FM
&nd s:ereo FM broadcasts. Both have
saparate fixed and variable output termin-
els, tzo, for adjusting list2ning level to
match cother program soLrces. In addition
to the signal-strength and center-of-
cnannel meters, both tunzrs feature s=p-
&-ate output terminals which can be
connected to an oscilloseooe. This permits
\ suél tuning for best rec2ption and lowest
multipath interference.

The TX-9500 has a tuilt-in recording
gignel level check. Use it to set recording
Izvels on your tape deck for best results
bzafore you start recording.

“or the great specs “hat make g-eat
parfcrmance, see Table 2,

~his new series of teners and
amp ifiers is unquestionzbly the most
tach-ically advanced evar developed.

It represents the high fid=lity industry’s
most outstanding value in performance,
T2atL ves, precision and wersatility. And
visually, it carries Pioneer’s traditior al
hancsome styling.

Hear these magnificent components
at ycur local Pioneer decler,

U.S. Pioneer Electranics Corp.,
75 Oxford Drive, Moonachie,
New Jersey 07074
WeS'- 13300 S. Estrella, _os Angeles 90248
” Midwsst: 1500 Greenleaf, Elk Grove
nlla_e Ill. 60007/Canaca: S.H. Parker Co.

OPIONEER

when you want something better

'-u-ea

» /zH

~onen o
A e .

Sty

(1) Ampl fiers: Preamplifier section

SA-9%00 SA-9500 SA-8500 SA-7500
Phoro Qve icad 500/1900 mV = 250/500-mV 2C0/400 mV 200 mV
S/N Retio 70dB 70d8 72dB 70dB
Dynam ¢ Margin 46dB 40dB 38cB 38dB
RIAA Accuiacy +0.248 0.2dB C.3dB +0.3dB
Input lrpedance 35K, 30K, 35K, 50K, 5K 50K

70K, 100K, 70K, 100K

seleczabiz selectable
(2) Amplifiers: Inputs and outputs
No. ¢f lmpu s-S/N Ratio 3A-9900 SA-9500 SA-8500 SA-7500
Tape Monitor 2-95dB 2-90dB 2-90dB 2-90dB
Phoro 2-7048 2-70dB 2-70dB 2-70dB
Auxiliav 2-95dB 2-90dB 1-90dB 1-90dB
Micreptor= 1-65dB 1-65dB 1-65dB 1-65dB
Tuner -95d8B 1-90dB 1-90dB 1-90dB
Outputs
Speakers, Headsets 241 241 241 241
Tape Decks 2 2 2 2
(3) Amplifiers: Powes output specifications

SA-9900 SA-9500 SA-8500 SA-7500

Min. RMS scwer/channet 110 watts 80 wat's 60 watts 40 watts
botk ctarme s driven, 8 okms
Min. RMS >cwer/channel 110 watts 100 wa ts 75 watts 45 watts
bott ctarme s driver, 4 okms
Max. tokal narmonic distor-ion 0.1% 0.1% 0.1% 0.3%
Power >ard 20Hz-20kHz °'20Hz-2)kHz 20Hz-20kHz 2CHz-20kHz
Pricec uncer* $750. $500. $400. $300
(4) Tune-s: Specification highlights Tx.ssoc TX-7500
FM Sersitivity (IHF), monc 1.5 uv 1.9uV
50dB Quie ing Sensitivity. mono (stereo) 2.5uV (35 uV) 4 uV (50 uv)
Selectivity 85dB 80dB
Cap:ure Ratid 1.0dB 1.0dB
S/N Ratio mono, (stereo) 80dB (73dB) 73 dB (68dB)
Image IF & Spurious Rejection 110dB 85d8, 90d8, 9Cd3

Sterza Seraration 1kHz (0Hz-10kHz)
Distcrtion, mono 1 kHz (18 kHz)

Stesec
Pricad uncer®

"NUATOR  maLance
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40dB (35dB)
0.15% (3.15%)
0.2% (05%)
$400.
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40dB (35dB)
0.2% (0.2%)
0.3% (0.6%)
$250.




THE REALITY
PREAMP
FOR 3500

Made by Stax.
Simple.

Modest in size.
But strikingly real.

Please examine the
specifications — consider
the thecretical advantages
of all FET Class A circuitry.
But the <inal test device

is the human mind.

Touch reality through
your audio system with
the Stex SRA-12S
preamp. And note that
the SRA-12S also drives
Stax headphones directly.

At franchised American
Audioport dealers.

d American Audioport

909 University Avenue
Colurb:a, Missouri 65201

“Successor to RADIO Est. 1917
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From time to time discoveries are made which alter the
state of the art. |

The B.I.C. Venturi”speaker contains three such discoveries.

Two of them are now under patent application and on
July 1, 1975, U.S. Pat. No. 3,892,288 was granted covering
the third — the B.I.C. Venturi principle, which acoustically
transforms low velocity air motion inside the enclosure into
high velocity air motion, creating a cleaner and more efficient
modest-sized speaker than previously possible. o006

These innovations produce a speaker of
startling efficiency...a speaker that delivers bl
more sound per watt than any speaker of - R
comparable size...a speaker which B1C VENTURI
gives more accurate reproduction at
low listening levels...a speaker with
better sound dispersion, giving you
much more freedom when positioning
speakers 1n a room, without compro-
mising the stereo image.

These innovations are unique.

They are innovations you can hear:

And they are advantages that aren’t nearly as expensive as
you'd expect.

For our new Consumer Guide, which gives more details, see
your audio dealer or write to “bee-eye-cee” ¢/o B.I.C. Venturi,
Westbury, L-I., N.Y. 11590- 8.1.C VENTURI ISATRADEMARKOFBRITISH']NDUSTRIESCO../-\,DIVISIONOFAVNETINC.01975
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The
problem

DC300A

The Crown DC-300A power ampli-
fier is at least worth its weight in aspi-
rin as a problem-solver for commercial
sound installers.

Crown rates the DC-300A at 155
watts per channel RMS into 8 ohms
(1Hz to 20KHz). Or 310 watts per chan-
nel into 4 ohms.” Or 500 watts per
channel into 2.5 ohms.* Or 600 watts in
the mono mode into 8 ohms. You can
drive a 70 volt iine directly.

Which solves the power problem.

The DC-300A front end long ago
set standards of low distortion and
noise that have not yet been surpassed.

Which solves the clarity problem.

The Crown DC-300A will drive any
speaker load — even totally reactive
ones — with no spikes, thumps or fly-
backs. Each channel has separate con-
trols and circuitry. It acts like two
separate mono amps.

Which goes a long way towards
solving the design problem.

The output protection circuitry
prevents damage from shorts, mis-
matched loads and overheating. Its
proven reliability record is a little short
of awesome.

Which solves a service problem.

Price? Again, no problem. We still
think the DC-300A always has been
audio’s best performance value.

Do you have some special prob-
lems on current bids? Call us at
219/294-5571. Our real-life prob-
lem solvers might be able to help.

*(Single channel operating; sine wave
test signal into resistive load; ex-
tended operation or limited ventilation
may require forced air cooling to main-
tain levels described.)

When listening
becomes an art,

v crown

Box 1000, Eikhart, IN 46514

Check No. 9 on Reader Service Card

[ Tape Guide

Herman Burstein

Dolby and High Frequency Loss

Q. | have compared “Dolbyized”
tapes, using the Dolby system, on
playback to the original source from
which the tape was recorded. The
tape has a muffled sound as com-
pared to the original. Also, much in
percussion attacks, higher violin
notes, etc., is completely missing from
the tape unless | make the tape with
the Dolby system switched out.

Moreover, when comparing
cassettes made from the same source,
the tape which has not received the
Dolby process has clarity and high fre-
quency performance, superior to the
tape utilizing the Dolby process.

I have a passion for clarity in my
music. The muffled sound which ac-
companies my Dolby system is so frus-
trating that I'd almost rather put up
with the exaggerated tape hiss and
switch out the Dolby system when
playing my ‘“‘Dolbyized’’ cas-
settes.—Name Withheld

A. There are factors which could
make your Dolby system perform in-
correctly. However, when everything
is working as it should, the high fre-
quency response from Dolby-pro-
cessed tapes should be the same as
that produced by tapes made with the
same recorder, but with the Dolby
system switched out of the circuit.

It could be that the system is not
properly calibrated. If the Dolby sys-
tem is supplied with a large signal, no
treble boost will take place during re-
cording. If the playback is caiibrated
incorrectly, however, treble cutting
will still take place, ruining the re-
cording. To check this, make a re-
cording. As you do so, alternately
switch the Dolby system in and out.
Play the resulting recording with the
Dolby system switched out. Note
whether you can hear when the Dol-
by system is switched in and out. If
you hear no difference you will know
that the Dolby system is either not
working at all during recording or that
misadjustment of its input is present.

If you find that you do hear a pro-
nounced difference, especially on
softer music, during the foregoing
tests, something is wrong with the
playback. Possibly the Dolby system is
not receiving sufficient signal. That

4

would mean that it would always cut
treble excessively.

Perhaps you are using the wrong
bias or the wrong tape for the bias to
which your machine has been set.
This would result in less treble than
you have. An error of this kind would
possibly not be too serious when lis-
tening to a straight playback. The Dol-
by system, however, magnifies such
errors. To check all this, measure the
overall frequency response of your
recorder, with the Dolby system
switched out of the circuit. If it is not
flat, make bias and/or other adjust-
ments so that the machine will have as
flat a frequency response as possible.

To sum up, whatever happens to
the signal during the recording pro-
cess when employing the Dolby sys-
tem, is exactly the reverse of what
happens during playback. The final
result will be a flat response. This sit-
uation is similar to what takes place
when recording and playing discs. We
boost treble during the recording of
discs, but we play them back with the
reverse of that boost. Surface noise is
reduced in this process, but we also
make the overall sound flat again.

The Dolby system is not that sim-
ple in action; it is not a simple cut and
boost system. The amount of treble
boost in recording varies with the
dynamics of the program material,
thereby keeping the tape from satur-
ating at high recording levels. Thus,
the playback will also have to vary in
treble response in accordance with
the dynamics of the program, but in
the opposite direction from that of
the recording process. Below some
specific value of signal level, the Dol-
by system does not produce further
treble boost. Above a certain signal
level, the Dolby system does not act at
all; the signal is flat. These limits must
dovetail in the record/playback cycle
or alterations of response will occur.
This is the reason why calibration of
the system is so important.

About The Cover: Lest we for-
get, when all is said and done,
music is what we listen to. Mod-
el: Holly S. Candy; violin:
House of Prima Vera.

AUDIO ¢ JANUARY, 1976



Microphone Distortion

Q. | have two problems with dis-
tortion produced by the new, med-
ium-priced electret-condenser mikes.
I have found that when subjected to
very loud sounds that they produce
intolerable distortion. An example of
this is found in a recording we made
of a large and loud stage band. Two
takes were made. One was made
using four condenser microphones
run through a mixer, and then into a
tape recorder. The other take was
made with two dynamic micro-
phones and the tape recorder. The
condensers distorted on loud sounds,
especially at peak levels. In the bass
region, distortion was so high as to
make the music virtually unrecogniz-
able. The dynamic mikes did not
know apparent distortion at any
sound level, but lacked the beautiful,
flat reproduction of the condenser
microphones. When recording choirs
and some orchestras, the condenser
mikes caused pinning of the VU
meters when sopranos decided to hit
high notes.

Is there anything to be done about
these two problems?—)ames D. Cald-
well, Jr., Odessa, Texas

A. I wonder whether the distortion
you hear is actually created within the
condenser microphones. Often, what
happens is that the output signal from

the mikes is so great that it overloads
the early stages of a recorder or mixer.
These stages are ahead of any volume
control, so that no improvement can
be gained by reducing level. One sign
of this condition is that the volume
controls are down to perhaps 9
o’clock or less in order to obtain
proper level.

There are attenuators which can be
introduced between the mike and the
input of a mixer or recorder. They are
little more than voltage dividers. If
you cannot locate one which has the
appropriate connectors, you can
make one up to suit your needs, with
sufficient attenuation to reduce the
signal to more manageable propor-
tions. A 20-dB loss is usually suffi-
cient.

Should it happen that you really do
have distortion from the mikes them-
selves by virtue of an overloaded pre-
amplifier, there is nothing you can do
but to use mikes which will handle the
sound levels you expect to encoun-
ter during recording.

It may be that the dynamic mikes
do not produce as much signal as the
condenser mikes do. This would
mean, of course, that they would have
less tendency to create the overload
situation within the mixer or recor-
der. | noted with some interest, how-
ever, that in the take involving the use

of the dynamic microphones, that you
did not use the mixer. Thus, it may
well be that the mixer is more sus-
ceptible to overload than is the tape
recorder. To check this, why not make
a recording using two condenser
microphones feeding into the input
of the tape recorder without using the
mixer? If overload still takes place re-
gardless of the setting of the volume
controls on the tape recorder, you
will know that either the early stages
of the tape recorder are indeed over-
loaded or that the preamplifiers in the
microphones themselves are being
overloaded. While this latter possibil-
ity can occur, | have not seen it very
often.

The fact that your meters some-
times “‘pin’’ when sopranos sing into
the condenser mikes does not have
much to do with the fact that you are
using such mikes or that you are in a
particular concert hall. It simply
means that this is a characteristic of
what happens when trying to record
sopranos, especially when they are
close to the microphones.

It you have a problem or question on tape recor-
ding, write to Mr. Herman Burstein at AUDIO, 401
North Broad Street, Philadelphia, Pa. 19108. All
letters are answered. Please enclose a stamped,
self-addressed envelope.

q.hywomﬂve never heard music on BASF tape before,
' turn the page and see how it sounds.




Your ears are burning with amplified noise.
Even though your system is delivering
sound accurately, it's also doing an efficient
job of pumping out noise . .. accurately.
Ideally, music should be recreated against a
dead silent tackground. The Phase Linear
1000 accomplishes just that with two unique
systems: Tne Auto Correlator Noise
Reduction and the Dynamic 3ange
Recovery Systems.

% It improves the overall effzctive dynamic
range and signal/noise ratio 17.5 dB in any
stereo system with any stereo source.

+ The Auto Correlator reduces hiss and
noise 10 dB without the loss of high
frequencies and without pre-encoding.

+ The Dynamic Range Recovery System
restores 7.5 dB of dynamic range without
pumping and swishing.

% Plus, it removes hum, rumble and low
frequency noises, without the loss of low
frequency music.

+ WARRANTY: 3 years, parts and labor

Even the finest stereo systems are limited in
performance by the quality and nature of the
recording. With the Phase Linear 1000,
these limitations are overcome. Added to
any receiver or preamplifier, it gives you the
most significant improvement in sound
reproduction for the money . . . more than
any other sirgle piece of equipment you
could add to your system. Ask your dealer
for an audition. The silence is deafening.

Shase
Yenear
17000

Phase Linear Corporation,
20121 48th Avenue W.
Lynnwood, Washington 98036

Check No. 20 on Reader Service Card

[ Audioclinic

Joseph Giovanelli

Controlling Power Line Transients
Editor’s Note—In the August, 1975 in-
stallment of ““Audioclinic” | asked
readers for their comments regarding
the suppression of power line tran-
sients which can, and often do, cause
interference in the form of clicks and
pops in audio output signals. Many
readers took time to write in re-
garding this serious problem. Thank
you, one and all, for sharing your
knowledge. Just one example of this
shared knowledge is in the form of a
letter written by Mr. Fred Krock of
San Francisco, Calif.:

In answer to your question about
controlling line transients, may | sug-
gest General Electric’s line of MOV

Varistors? A common model is the

V130LA 10A.

If the offending machine is known,
the varistor should be applied to that
machine. Otherwise, the varistor can
be applied to the a.c. input terminals
of the amplifier in question. When
the varistor is connected to the ampli-
fier, it also protects voltage-sensitive
components from high voltage spikes
on the power line which can run as
high as 2,000 volts on a 120 volt power
line according to General Electric Re-
search.

If the noise is not removed by a
power-line transient suppressor of
this kind, it can be eliminated in al-
most every case by treating it as a case
of r.f. interference. This is true for ev-
ery type of amplifier from a hearing
aid to an electronic organ, as well as
all types of high-fidelity equipment.

What people often miss when faced
with a line transient problem is that
the transient creates r.f. energy, which
is radiated from the power line or the
a.c. wiring inside the amplifier, is then
picked up and detected by the audio
circuitry.

Curing r.f. interference is usually a
case of cut and try, involving ground-
ing, shielding, and circuit modi-
fication. The various techniques are
well known. The best circuit modi-
fications usually involve a series resis-
tor mounted as close as possible to
the tube grid or transistor base with
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small bypass capacitors on each side
of the resistor and ground.

In experimenting with “click’” sup-
pression, a Weller soldering gun
makes an excellent transient gener-
ator. The size of the transient depends
on the exact point in the power-cur-
rent cycle where the switch is opened.
Triggering it a few times is bound to
cause some nice, large transients.

Mr. William Blair 11l of Morton, lli.,
refers to two articles which are defi-
nitely worth reading. The first ap-
peared in the February, 1975 issue of
Popular Science and refers to a surge
protector. This particular device is de-
signed to eliminate extremely high
voltages from entering power line-
operated equipment, voltages of the
sort which could be generated by the
near miss of a lightning bolt or a se-
vere power line transient. In that ar-
ticle the appropriate surge protection
device is described.

The second article appeared in the
May, 1975 issue of Radio-Electronics.
This article describes the basic oper-
ation of the GE MOV Varistors re-
ferred to by Mr. Krock. | note that this
article refers to the GE 750 as the vari-
stor of choice for use with home en-
tertainment systems.

Mr. Bernard . Van Dyke of Lewis-
ton, Idaho, tells us of his success in
curing power line transients. The
simple scheme he used was simply to
put the audio equipment on its own
separate circuit.

Mr. C. Allen, FPO N. Y. says that
MIL SPEC equipment employs capaci-
tors wired directly across switch con-
tact in order to absorb line transients
when the contacts open. In the case
of arefrigerator, the capacitor is wired
between the two contacts of the ther-
mostat.

In the case of a home heating sys-
tem, where thermostat contacts oper-

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

AUDIO e JANUARY, 1976



ate a relay, which in turn operates a
motor, capacitors might have to be
placed across the thermostat contacts,
and then across the relay contacts.

Because audio equipment contains
power transformers and, in some
cases, motors, such equipment will
have inductive devices which can pro-
duce power line transients when they
are turned off. Again, it is good prac-
tice to place capacitors across switch
contacts.

Mr. Alien specifies values of capaci-
tance in the order of 0.05 4, with volt-
age ratings of at least 300 V d.c. (Be-
cause of the rather high voltages
which can be present when the field
of an inductive device collapses, | sug-
gest the voltage rating of the capacitor
should be at least 1kV d.c.)

More on ““Stuck Stylus”’

Q. Concerning Mr. R. Padilla’s let-
ter of August, 1975, | own one of the
better turntables, which I recently
equipped with a new cartridge. Then
my troubles started. | finally sat and
watched the cartridge; | saw immedi-
ately that the arm was not moving well
horizontally. I got out my can of
WD40 and put a squirt in the appro-
priate bearings. Daily the motion of
tonearm improves as the lubricant

gradually enters the bearings. The
table was two years old when this
trouble first began.

I realize that this in not a procedure
to be recommended except to techni-
cians, but it needs to be noted that
trouble of this kind can occur even in
the better turntables, but that it is eas-
ily remedied.—Richard lLee Hallett,
Pittsfield, Mass.

I have found in my repair experi-
ence that in some automatic turn-
tables, the “stick” is caused by friction
in the reject trigger arm which is
pushed by the tonearm itself. This is a
common problem which seems to be
caused by the anti-skate control. It
can fool the best of repair men.—John
Mears, Muskegon, Mich.

Bass in a Small Room

Q. Is it true that a loudspeaker can
produce less bass output when in a
small room as compared to a large
room?—Randy S. Parlee, Green-
field, Wisconsin

A. A loudspeaker will produce just
as much, or more apparent bass in a
small room as in a large one. Because
of the nature of room acoustics, how-
ever, the actual amount of bass heard
is less in a small room than in a larger
one. All of this has to do with the
acoustical wavelengths of low fre-

quencies as compared to the size of
the listening room. If the wavelength
becomes an appreciable portion of
the room size, bass will be lost from
this frequency down.

AM Radio Antenna Problem.

Q. The reception on my table radio
was pretty good but | wanted to im-
prove it. | connected an external, out-
door antenna to it. This improved the
sensitivity but also gave poorer selec-
tivity, bringing in “birdies”” and garg-
les. What causes this, and is there any-
thing | can do to cure it? —Willard
Ramsey, Newcastle, N.B., Canada.

A. You are hearing “image respon-
ses.”” These are other radio signals to
which the set is not directly tuned, but
which bear a fixed frequency rela-
tionship to the dial setting to which
the receiver is tuned. The degree to
which the set will produce these im-
ages depends both on the quality and
number of tuned circuits in the front-
end of the receiver.

Most portable and table radios have
just one tuned circuit, consisting of
the loop antenna and the tuning
capacitor (not counting the tuned cir-
cuit of the local oscillator). The selec-
tivity (“Q") of this circuit is amazingly
high, due to the ferrite rod on which
the antenna coil is wound, and be-

(Continued on page 12)

| BASF sound is so clear and
B true,it’s like the musicians are

§ right there.

§  What you experience with BASF
tape is simply this: the music. Pure
and clear.

Why this extraordinary clarity?
BASF polishes the tape. Literally.
¢ Getting rid of most of the thousands
B of tiny surface bumps that can
cause background noise. (Get rid
of most of them, you get rid of most
of the noise.)

So what you're left with is sound
so rich and clear, you don't just
hear it. The music happens.

Which really isn't that surprising.
After all, BASF invented audio tape
in the first place.

We sound like the original
because we are the original.




Pick up new professional
skills in this exciting

field as you build

Bell & Howell’s new
quadraphonic audio center.
It’s the very first
learn-at-home program

of its kind!

You’ve probably heard a lot about
4-channel sound by now. It’s the most
talked about and impressive technical
advancement in sound in years. Sepa-
rately recorded channels literally wrap a
room in sound for a totally new listening
experience.

And the excitement doesn’t stop
there. Thanks to Beli & Howell Schools’
brand new learning program, now you
can explore quad sound for yourself—
from the inside out—and master the
technology behind this important
advancement right in your own home!

It’s your opportunity to break away
from the everyday routine and learn
new occupational skills that could lead
you in exciting new directions. Mail the
attached card, postage free, to get the
facts today!

Take hold of opportunity with
both hands now!

The world around you is changing
every day. Forging ahead. The man who
keeps pace is the man who continues to
learn and grow. He’s in the mainstream
of life. Interested in what’s going on.
And he’s much more interesting, too.

Bell & Howell Schools’ new 4-channel
audio program was designed to help
you learn and grow. To put you in the
mainstream of audio electronics tech-
nology. Where you can delve into
fascinating electronics principles. Solve
challenging problems and get actual
hands-on, build-it-yourself experience.

And where you can acquire a sense of
satisfaction and accomplishment you
may not currently be getting.

Completely different from the typical
kind of school you grew up with.
Learning all about quad sound with

Bell & Howell Schools is a lot more

interesting and convenient than “school”

used to be. First of all, we know you
can't afford to quit your job. So we set
up a program that lets you work at home
in your spare time.

There are no classes to attend. No dry
lectures to sit through. Everything
comes to you in the mail. Lesson by
lesson. Exciting package after package.
And you work at a flexible pace in the
relaxed atmosphere of your workshop—
or wherever your favorite spot may be.

Sure, books are important.
But they’re only the beginning.

With this fascinating learn-at-home
program, you do a lot more than just
read about electronics. You'll conduct
dozens of experiments . . . build your
own laboratory equipment for testing
out electronics principles . . . and also as
part of this program you put together a
4-channel amplifier and FM/FM stereo
tuner as you delve into advanced audio
technology.
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We try to make learning so interesting
you look forward to receiving each new
lesson. And enthusiastically dive into
each new project we send you.

We'll start you off on the right foot.
You may be thinking, “I don’t have
any training in electronics . . . I might be

getting in over my head.”

Well, you can stop worrying about
that. You don’t need previous experi-
ence. You'll begin with the basics and
acquire a thorough understanding of the
fundamentals before moving on.

And remember, it’s not just reading.
With your very first lesson you get our
LAB STARTER KIT, consisting of a
simple voltmeter and electronics “bread-
board” you can experiment with
right away.

Of course, if you're already into
electronics, you might be thinking,

“I already know the basics . .. I want to
get into the advanced stuff right away!”

For you there’s an advanced standing
program that lets you skip the begin-
ning lessons.

Next you build the exclusive
Electro-Lab® electronics
training system.

Once you’ve mastered the basics,
we'll send you everything you need to
put together these three important test-
ing instruments:

The design console. You use it to set
up and examine various kinds of cir-
cuits. It’s completely modular . . . no
soldering!

The digital muitimeter. Use it to
measure voltage, current and resistance.
Displays data accurately in big, clear
numbers—just like on a digital clock.

The solid-state “triggered-sweep”
oscilloscope. Use it to analyze modern,




HANNEL AUDIO:

35 watts per channel—Min. RMS into § ohms
at less than 0.25% total harmonic distortion from
20-20,000 Hz, all channels fully driven.

state-of-the-art integrated circuits.
Triggered-sweep feature locks in signals
for easier observation.

These three superb testing instru-
ments are the basis of your own home
electronics laboratory. You’'ll use them
throughout the program as you move
into more advanced electronics prin-
ciples and work into audio technology.

Bell & Howell’s high performance
4-channel audio center you actually
build and experiment with yourself!

You need practical experience with
high caliber equipment to develop pro-
fessional skills and understand the ins
and outs of today’s audio technology.

So we came up with a system that
Bell & Howell is proud to have its
name on:

First, there’s the sophisticated out-
standing 4-channel amplifier
with SQ full-logic decoding
and front to back separation.

As you build and experiment with this
remarkable piece of equipment, you'll
learn about matrix 4-channel and
discrete—including CD-4 when proc-
essed through an external demodulator.

And with it you'll have the advanced
circuitry you need to get into signal
tracing low level circuits . . . trouble-
shooting high power amplifier stages . . .
and checking the operation of tone
control circuits.

Next, the advanced FM-FM stereo
tuner. As you build this superb stereo
tuner, you’ll come to fully understand
how the advanced, *‘state-of-the-art”
features lead to such high performance.
You'll learn about all solid-state con-
struction, FET front end for superior
sensitivity, crystal IF filters for wide
bandwidth and the superior multiplex
circuit that produces such excellent,
sterco separation.

A wealth of knowledge in
digestible chunks.

O.K.!'So now you might be thinking,
“It sounds really interesting . . . but kind
of complicated.” And you're right,

But that is why we use the “hands on”
teaching approach.

We’ve taken all the material and
broken it down into short, simple-to-
grasp lessons, sO you can master one
thing at a time before moving on. And

i we take vou through it step by step.

From the basics to advanced theory to

applied audio technology. So you
actually have an easier time with it.

Special learning opportunities give
you extra help and attention.

In case you do run into a problem or
two, we're ready to give you more help
and personal attention than you’d expect
from most learn-at-home programs.

For example, many home study
schools ask you to mail in your ques-
tions. Bell & Howell Schools gives you
a toll-free number to call for answers
you need right away.

Few home study schools offer per-
sonal contact with instructors. Bell &
Howell Schools organizes “help ses-
sions’ in 50 major cities at various times
during the year—where you can discuss
problems with fellow students and
instructors in person.

And when you’re done, yow’ll know
a lot more than just 4-channel sound!

You'll have covered the complete
spectrum of electronics principles, lead-
ing to a full understanding of audio
technology.

And while no school can promise you
a job or income opportunity, you will
have occupational skills necessary to
become a full-service technician. With
the ability to work on the entire range of
audio equipment. Such as tape recorders,
cassette players. FM antennas and com-
mercial sound systems. You’ll know
audio technology from the inside out.
And you'll be proud of it.

Plus you will have the basic skills that
apply to the entire electronics field, in-
cluding television technology and repair.

For more details, mail card today!

Here’s your chance to break out of
the mold. And break into 4-channel
audio with Bell & Howell Schools. Why
not look into it today. Mail the attached
postage-paid card now.

Taken for vocational purposes, this
program is approved by the state
approval agency for Veterans’ Benefits.

Wood cabinets available at extra cost.

*Electro-Lab®'" is a registered trademark
of the Bell & Howell Company

I card has been removed, write:
An Electronics Home Study School

DeVRY INSTITUTE OF TECHNOWDGY 766 R2
¥ BEL & HOWELL SCHOOLS

4141 Belmont, Chicago, Illinois 60641




This...protects your most expensive
hi-fi investment.

Recognizing that a penny saved is a penny earned, may we suggest
that trying to economize by putting off the replacement of a worn
stylus could be like throwing away five dollars every time you play a
record. (Multiply that by the number of records you own!) Since the
stylus is the single point of contact
between the record and the balance
: of the system, it is the most critical
component for faithfully reproduc-
ing sound and protecting your rec-
ord investment. A worn stylus could
irreparably damage your valuable
record collection. Insure against
this, easily and inexpensively, sim-
ply by having your dealer check
. your Shure stylus regularly. And,
when required, replace it immedi-
ately with a genuine Shure replace-
ment stylus. It will bring the entire
cartridge back to original specifica-
tion performance. Stamp out waste:
see your Shure dealer or write:

Shure Brothers Inc. w. &

222 Hartrey Ave., Evanston, IL 60204 ‘Q _I- 1 RE

In Canada: A. C. Simmonds & Sons Limited Y | S —

* FREE! 1976 Stereo Directory & Buying Guide with the purchase of a Shure V-15 Type 1ll, or the
M5 series, M75 Type !l or M91 series of cartridges. Simply send us your warranty card with the

notation “‘Send Free Buying Guide" before March 1, 1976. (Offer subject to supply and may be
withdrawn at any time.)

Check No. 27 on Reader Service Card

{Continued from page 7)
cause of the multi-stranded wire used
in these coils (Litz wire).

When an external antenna is added,
it is coupled to the built-in antenna.
This reduces the selectivity of the cir-
cuit, thus lessening its ability to reject
images in favor of the main signal.
Remember, this circuit is the only one
responsible for keeping unwanted
signals out of the receiver. Further,
the added sensitivity provided by the
long, external antenna tends to over-
load the mixer, producing additional
spurious responses.

The best cure for the problem is to
use the original antenna, or to keep
the length of the added antenna to a
minimum.

One Phono Input

Q. Some layfayette equipment
which I have has only one magnetic
input. Can | use aux or tape, etc. How
can | arrange this?—James Golden,
West Roxbury, MA

A. From your letter, one of your
problems is that you have just one
phono input and need to use two turn-
tables. Your best approach is to ignore
even the one input you do have, and
obtain a mixer having at least three
inputs. If your output is stereo, the
mixer must have two channels, with
three inputs per channel. Two of the
inputs are for the two turntables,
and the third one is for a mike, to be
used for “patter” in this “record hop”
application. The mixer would need,
therefore, the capability of both mike
and line inputs. If the mixer has only
mike inputs, it can be used for line
inputs with the appropriate voltage
dividers to reduce the signal strength
from the high level sources to be
discussed later on. Mixers are often
low impedance united, having un-
balanced lines. The attenuator is
nothing more than a resistor placed
in series with the “hot” input. Its
value is generally between 100 K and
one megohm, depending on the
strength of the line signal and on the
overload characteristics of the mixer.

There are numerous possibilities,
but this should provide you with a
basis for further consideration.

Because of the lack of RIAA compen-
sation in a mixer of the kind we have
discussed, the phonograph cartridge
cannot be directly fed into one of the
mike inputs. What is needed is a de-
vice which has the necessary gain
and equalization to enable the signal
from the cartridge to be suitably pro-
cessed to appear at line level, like
that of a tuner., A number of manu-
facturers produce relatively inex-
pensive units which do just this task.
You will need one for each turntable.

12 AUDIO e JANUARY, 1976



more reasons 1\ F

o

Tonea-m of Dual 1249 pivots®in four-point
‘gyroscopic gimbol, suspanded within a -igid feame.
Each gimbal is hand-assemoled, and special gouges
assure that each will confo-m -o Dual’s strlnge-ﬁ
specifications. .

¥ dio Products, 120 So. Columbus Ave., Mt. Verncn, N.Y. 10553

For several years, independent surveys of
component owners—audio experts, hifi editors,
record reviewers, readers of the music/equipment
magazines —have shown that more of them own Duals
than any other turntable. This is quite a testimonial to
Dual’s quality performance, reliability and fully
automatic convenience.

We believe the new 1249 wall add even more
serious music lovers to the roster of Dual owners, as
it provides every feature, innovation and refinement
long associated with Dual turntables plus some new
ones. And all in a newly designed chassis that
complements the superb design and meticulous
engineering of the 1249.

The low-mass tubular tonearm pivots in a true
four-point gyroscopic gimbal suspended within a rigid
frame. All tonearm settings are easily made to the
exacting requirements of the finest cartridges.The
tonearm is vernier-adjustable far precise balance;
tracking pressure is calibrated in tenths of a gram;
anti-skating is separately calibrated for conical,
elliptical and CD-4 styli.

Tracking is flawless at pressures as low as a
quarter of a gram. In single-play, the tonearm parallels
the record to provide perfect vertical tracking.

In multi-play, the Mode Selector lifts the entire
tonearm to parallel the center cf the stack.

All operations are completzly flexible and
convenient—and they are foolproof. The tonearm can
be set on the record manually o~ by using the viscous-
daomped cue-control or by simply pressing the
automatic switch. You also have the options of single-
play, continuous-repeat, or multiple-play.

The dynamically-balanced zast platter and
tlywheel are driven by an 8-pole synchronous motor
via a precision-ground belt. Pitch is variable over a 6%
range and can be conveniently set to exact speed by
means of an illuminated strobe, read directly off the
rim of the platter.

Of course, if you already own a current Dual, you
won't really need a new turntakle for several years.
However, we would understand if you now tesl you
must have nothing less than the new 1249. Less than
$280, less base.

Still, we should advise you of two other models in
our full-size, belt-drive series. Tae 601, single-play,
fully automatic, less than $250. (CS601, with base and
cover, less than $270.) The 510, single-play, semi-
automatic, less than $200.

Exclusive U.S. Distribution Agency for Dual
Check No. 12 on F eader Service Caré



Dear Editor:

7/

Better AM Sound?
Dear Sir:

As Chief Engineer of the dominant
AM radio station in our area, | take a
great deal of pride in our sound. How
that signal travels through miles of
telephone lines, processing equip-
ment, transmitter, out to the antenna,
is important to me. According to the
FCC this is where my responsibility
ends. But does it really?

| know we are broadcasting within 2
dB up to 8 kHz. How many AM receiv-
ers do you know of (reasonably
priced) that "hear” much higher than
4 or 5 kHz? Since it's difficult to get
wide bandwidth in receivers without
sacrificing selectivity, how about a re-
ceiver with a two- or even three-posi-
tion bandwidth switch? This would
give audiophiles a choice between se-
lectivity and fidelity. After all, selectiv-
ity is rarely a problem when listening
to urban signals.

| want to do my job well, but it
would be much more rewarding if
someone else did too.

Paul Swartzendruber
WTON
Stauton, VA.

Any other broadcasters out there care
to comment?—Editor

Marantz 9 Modification
Dear Sir:

A number of people have written to
Audio about modifications made to
Marantz Model 9 tube-type power
amplifiers, which have been men-
tioned from time to time in the ampli-
fier reviews. The modification is a

simple one, which amounts to a
switch bypassing of the input tube
that is used as an input level control
buffer and phase inverter.

To make the modification, first re-
move the bottom screen of the ampli-
fier. With the amp positioned upside
down, locate the phase toggle switch.
Note that two wires come from the
phase switch and terminate on the
front-end board which is adjacent to
the side of the amp and partitioned
off by the shield. One of these wires is
the plate signal of V1A and doesn't
have a 24 kOhm, 1/2-watt resistor as-
sociated with it on the front-end
board. Remove this wire from the
unit.

Connect a 6.8 kOhm, 1/2-watt 10%
resistor from the now empty terminal
of the phase switch to the top or wip-
er of the input volume control. The
top of the volume control is an out-
side terminal with the inner con-
ductor of a shielded wire connected
to it. The wiper is the center terminal.
The preferred connection is to the top
of the control or actual input in order
to avoid a slight high frequency loss
with the control set 6 dB down.

The action of the low-cut filter is re-
tained with the phase switch set to
Normal. When the switch is set to Re-
verse, V1A is bypassed, giving an au-
dible improvement in the amplifier’s
sound. No difficulty has been en-
countered in modifying four amps
thus far. Any other further improve-
ment or new modification will be re-
ported in the future.

Bascom H. King
Geoffrey T. Cook

o REMOVE
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TIM Distortion — An Addendum
Dear Sir:

Since it has been impossible for me
to answer in detail the many letters |
have received in response to my re-
cent article (February Audio) on TIM
distortion in power amplifiers, |
would like to make several statements
which may clarify some questions
which many readers have communi-
cated to me. Although the slew rate,
power bandwidth, and TIM distortion
can all be related to the transient and
high-frequency performance of an
amplifier, it is impossible to predict
one from the other in general. How-
ever, a poor slew rate or power band-
width will usually always indicate
TIM distortion. The complex relation-
ships between these three parameters
is determined by the specific design
of the amplifier.

Let us consider two hypothetical
amplifiers. Suppose each exhibits a
nominal distortion level of 0.01%. Let
the two amplifiers have a feedback ra-
tio of 80 dB and 28 dB, respectively. It
follows that the inter-loop distortion
level is 100% for the first and 0.25%
for the second. Which amplifier rep-
resents the best design effort? Now
suppose the first amplifier is heavily
lag-compensated and that it will pro-
duce full power at 20,000 Hz at 0.1%
THD. Since the open-loop gain at
20,000 Hz is decreased markedly com-
pared to its low-frequency value by
the lag-compensation capacitors, it
follows that the feedback factor has
also markedly decreased. If the in-
crease in distortion at 20,000 Hz com-
pared to the low-frequency distortion
does not match the decrease in feed-
back factor, it follows that the lag-
compensation capacitors are filtering
out the high-frequency distortion
harmonics inside the loop. Now con-
sider a high-level, high-frequency sig-
nal in conjunction with a lower fre-
quency signal. The low-frequency in-
termodulation products between the
two signals will not be filtered out by
the lag compensation networks. This
distortion mechanism will produce
TIM. As a final consideration, let us
look at the damping factor. Suppose it
is 1000 for the first amplifier and 100
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The quality behind the name...

KENWOOD RECEIVERS

KENWOOD quality starts deep inside every KENWOOD receiver:
With sophisticated new engineering concepts like direct

coupling, tape-through circuitry, and a phase-lock-loop in the
MPX section. With top-grade transistors, oversized heat sinks,

extra-large power transformers. With exceptional control

flexibility and ample provision for an expansive sound system.

The quality behind the name KENWOOD is the quality you

will enjoy in better performance and greater dependabi ity for
years to come.

\v) ,) ) ‘ Ooo‘;.‘;;ﬁ!’:‘

For complete information, visit

your nearest KENWOOD Dealer, or write. ..

the sound approach to quality

@ KENWDDD 15777 S. Broadway, Gardena, CA 90248 «

)

”
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72.02 Fifty-fist Ave., Woodside, \. ¥, 11377 = In Canada: Magnasonic Canada, Ltd.

Check No. 14 on Reader Service Card

ER-A400._ . 63 watts per
charnel. Min. RMS, 8 ohms,
20-2J)k Fz, with no more
tzr 0.3% Total Harmonic
Disterticn

KER-6400.. . 45 watts per
charnel, Min. RMS, 8 ohms,
20-2Jk -z, with no more
t2n0.3% Total Harmonic
Distertiaon

KR-5400.. . 35 watts per
char nel, Min. RMS, 8 ohms,
20-20k k=z. with no more
than0.5% Total Harmonic
Cistortian




Realistic?
Pioneer?
Marantz?

Realistic STA-225
Stereo Recziver.
About $430

. TYSC Eath v sinms mmae

Which one has Auto-Magic tuning?

Of the top three hi-fi receiver brands, only Realistic* makes
perfect tuning an instant electronic reality on the FM band. We call
our creation Auto-Magic* because ‘‘like magic” is how it works.
Now you only need a tuning meter to show relative station strength,
not for fishing around for optimum reception.

Realistic is also the audio brand that helped knock out the $20 to
$30 extra charge for wood receiver cabinets. By not charging extra!
Now you see why Radio Shack sold over 3,000,000 Realistics in
1975 and really merits your next ‘‘good music” purchase.

’h ﬁ A Tandy Company.
a lo ae Great sound since 1923
Over 4000 Stores/Dealers — USA, Canada, England, Australia, Belgium, Germany, Holland, France

*Registered Trademark

Check No. 22 on Reader Service Card

Why any cartridge
(even ours)
with an elliptical stylus
must be considered just
a bit old-fashioned.

grams, a Shibata stylus is easier on your
records than an elliptical stylus trying
to track at 1/2-gram! New records last
longer, old records sound better, and
you can play every kind of two or four-
channel record made.

All Audio-Technica Universal Series
cartridges have genuine Shibata styli.
Anything less would be false economy
for you...and out-dated technology for
us. Prove it to yourself today.

s UNIVERSAL

Q BEST FOR 1/2/4 CHANNEL

AT158a
AT20SLa

a ud io-te Ch n i ca® INNOVATION / PRECISION / INTEGRITY

® AUDIO-TECHNICA U.S., INC., Dept. 16A, 33 Shiawassee Ave., Fairlawn, Ohio 44313
Avallable in Canada from Superior Electronics, Inc.

As a premium stylus, elliptical de-
signs have only one real advantage over
a Shibata stylus: lower cost. Which is
why we still offer them.

But when it comes to performance, a
Shibata stylus is far, far better. It pro-
vides the small scanning radius needed
to track highs (up to 45 kHz for CD-4),
but without the penalty of requiring
extremely low stylus force settings.

In fact, even when tracking at up to2

J}/é/?r

AT148a

|

AT12S

for the second amplifier, both mea-
sured at 50 Hz. Suppose the open-
loop bandwidths of the two amplifiers
are 100 Hz and 40,000 Hz, respectively.
At 20,000 Hz, the damping factor of
the first amplifier will be 5, while it
will be 100 for the second. This repre-
sents an increase in output imped-
ance in the first amplifier by a factor
of 200, while that for the second re-
mains constant. Will this effect be au-
dible with high frequency transient
signals when electrostatic speakers
are being used whose input imped-
ance decreases with frequency?
There are many more contrasts
which we could make between ampli-
fiers with narrow and wide open-loop
bandwidths. | hope these examples
have answered some questions and
provoked further thought on the sub-
ject.
W. Marshall Leach
Assistant Professor
School of Electrical Engineering
Georgia Institute of Technology

Defective Albums
Dear Sir:

Several of my audiophile friends
and | have over the years purchased
records which were obviously re-seal-
ed and had serious defects.

On visiting a number of large
record stores in the Bay Area of Cali-
fornia, | have noticed back-room heat
sealers being used, ostensibly to seal
records from companies or distribu-
tors which had not previously sealed
their products in shrink-wrap; how-
ever, | suspected that a fair number of
returns are unethically resealed and
sold again. Since the manufacturers
will give credit for defective discs,
there is no reason for a store to argue
with a customer about a defective al-
bum or to re-sell it.

Therefore | would suggest to the in-
dustry that it become a mandatory
practice for the store to immediately
and without argument accept a re-
turned defective record and write
“defective” in felt marker on the label
and jacket, or to use some kind of
punch to identify the album per-
manently.

| spend many hours each month in
record dealers, and find very few cus-
tomers who are returning their pur-
chases; the small, critical minority
who do demand quality should there-
fore be treated courteously and hon-
estly.

Stephen R. Waldee
Broadcasting Technical
Consultant

Los Gatos, Calif.
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'Jo Your Taste

Even the most perfect of high fidelity systems cannot escape those little inconsistencies
that nag the ear. Room acoustics, speaker inadequacies, or even recording quality can
produce listening environments that are less than optimum.

Then, too, each person has his own tastes in frequency response that can vary from time
to time, or recording to recording.

Presenting the answer to your frequency response problems: The MXR two channel
ten octave-band equalizer. Ten bands divide each channel’s frequency response in one
octave increments.

Boost or subtract from the tonality of an octave spread in either channel. A gliding
touch of a slide control tailors the frequency response of your system to your room acoustics.
Add punch to a bass line. Or brighten up a flute solo. Precisely; repeatably.

Uniquely affordable and elegantly appointed, the MXR two-channel equalizer is crafted
in hefty brushed aluminum, with simulated leather and solid oiled black walnut. Its design
and circuitry will compliment any modern hi-fi system with gentle elegance and imper-
ceptible distortion.

Its extreme dynamic range allows for application in many situations, and it is therefore
made available in a professional version with phone jacks, and a home stereo version with
pin jacks and tape monitoring capabilities.

It is instantly adaptable to your system and available Mxn

at leading dealers at the incredibly reasonable price of _
$199.95. Innovations

Check No. 18 on Reader Service Card




[ Behind The Scenes

QU ARE a music lover. You're
Yin Carnegie Hall, and a great

conductor and symphony or-
chestra are “storming the heavens’
with the glorious finale of Mahler’s
magnificent Resurrection, Symphony
#. Your heart is racing, your sensory
impressions are approaching the fis-
sion level as you are caught up in the
visceral excitement, the exhilaration,
the rapture, the spirituality, and sheer
emotional uplift of a superb perform-
ance of this great music. With several
thousand people, you have been a
participant in a stirring musical drama.
You have had a shared experience,
that at least for some brief moments
has transformed you emotionally, and
transcended the mundane aspects of
life.

If it is possible to take a cold, de-
tached, clinical view of such an expe-
rience, we can separate the sound we
heard into various elements. About
one hundred-odd performers were
deployed on a raised stage, in a more
or less traditional disposition of sec-
tions or “choirs” of strings, wood-
winds, brass, and percussion. These
instruments were variously bowed,
plucked, blown into or struck. The
produced sounds are of differing fre-
quencies and pitch and formed into
complex combinations, according to
the musical notations in the score and
varying in intensity as indicated by the
score’s dynamic markings. It has been
theorized that due to the disposition
of the instruments on the stage and
the overlapping dispersion patterns of
the various instruments, that an over-
all sound with a spherical wavefront is
produced. This wavefront is projected
into an enclosed space (the concert
hall), which according to the reflec-
tive and absorbtive characteristics of
the ceiling, walls, and floor, has a spe-
cific period of reverberation. De-
pending on the position of a particu-
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lar seat in the hall, the auditor may
perceive this wavefront as a com-
bination of direct and reflected sound
or as a sound which is almost totally
reflective. While the quality of the
sound the listener hears is subject to
these variables, there are also some-
what more subtle effects to be consid-
ered, such as the tonality and timbre
of an individual instrument, which
can vary as a function of the intensity
levels at which it is played. All these
acoustical and musical elements, plus
the important sense of participation in
an emotion-dominated event, add up
to the totality of the concert hall lis-
tening experience.

A Real Concert Hall?

Acknowledging this, can we take an
assemblage of audio components,
and with the recorded music available
to us on phonograph records and
tapes, hope to duplicate the concert
hall listening experience in the home
listening environment? In short, can
we reproduce the ‘‘concert hall
sound’’ so beloved by the copywriters
of hi-fi advertisements?

In the strictest sense, we should an-
swer this question with a resounding
and unequivocal “NO!” If we want a
sop for our ego, we can qualify this by
stating that we can’t yet meet this cri-
terion. . .as of January, 1976. However,
there are some interesting aspects to
this idea of "“concert hall sound” in
the home. Consider, for example, the
many thousands of people who own
high quality audio systems and, be-
cause of reasons of geography and ac-
cessibility, have never attended a live
symphony orchestra concert. In spite
of this, these people know and love
classical music, and many have sub-
stantial libraries of disc and tape
recordings. We cannot condemn
these people for having no "refer-

ence” point of live music. For these
people, the message is, indeed, the
medium. Another group has attended
live concerts, but they own very high
quality audio systems that they con-
tend give them aural satisfaction be-
yond a concert hall sound, and that
the combination of system plus
recordings should be regarded as an
art form unto itself. Still another
group is the most sophisticated of all.
They know music and attend concerts
frequently, and they own elaborate
component systems, with which they
try to achieve the psychoacoustic
equivalent of the concert hall listen-
ing experience. Lastly, there are the
so-called "purist’” groups, who are so
heavily equipment-oriented, that of-
ten the performance values of their
equipment systems are of prime im-
portance, rather than the simulation
of concert hall sound.

It should be noted here that we
cannot condemn out of hand those
who feel that a recorded presentation
of certain types of music is better than
the same music heard in the live situ-
ation. For example, even if one could
have the ideal seat in the ideal concert
hall, such is the incredibly complex
scoring of the Battle Scene in Richard
Strauss’ Fin Heldenleben that the mi-
crophones do indeed give us a more
finely detailed picture of the sonic
turmoil going on.

For our purposes, let us admit that
we cannot achieve facsimile repro-
duction of concert hall sound, but
that we want to create the best pos-
sible illusion of this sound. The Audio
equipment directory has ample evi-
dence of the almost limitless com-
binations of components that would
make good audio systems. However,
let’s stay with the absolute top, state-
of-the-art, money-is-no-object com-
ponents. There is little argument that
preamplifiers and power amplifiers
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are the most technologically ad-
vanced products in the audio system.
We have units with ruler-flat frequen-
cy response and phase linearity, with
harmonic and intermodulation dis-
tortion levels that are vanishingly low,
hum and noise that are inaudible.
Turntables cannot be faulted for rota-
tional accuracy and stability, and their
rumble is inaudible. We can always
make use of a new arm and phono-
graph cartridge, but we presently
have units which give superlative per-
formance. The top tape machines are
near flawless in their response. Loud-
speakers are legion, and there always
seems to be an “ultimate’” unit com-
ing along every few weeks. Nonethe-

ting the sound field of the concert
hall. In its purest form, that of a four-
channel discrete tape, classical music
is recorded with the rear channels
picking up the ambient sound of the
hall. Halls vary, of course, and so do
the techniques of the recording engi-
neers, but in general the rear micro-
phones are rarely more than 33-35
feet from the front mikes, which af-
fords a delay of 33-35 milliseconds
which is approximately the sound fu-
sion limit of the human brain (more
than this and you perceive an echo).
Under the right circumstances, the
ambient sound played through rear
channel speakers in the living room
can give a quite convincing illusion of

““You can’t believe how much realism
delay/reverb treatment lends to stereo. . .
but, as usual, the rub is the expense.”

less, there are a few top models whose
performance is widely admired. Sev-
eral combinations of these super
components will give us audio sys-
tems of the very highest quality.

In a concert hall, we hear hacks and
coughs and sneezes, and program
rustling, and people whispering,
along with the music. But we certainly
don’t hear hiss and hum! Thus, along
with our basic components, we will
rid our tapes (and to an extent) discs
of various noises by utilizing noise re-
duction devices by Dolby, Burwen,
dbx, JVC, and Phase Linear.

In our pursuit of the concert hall il-
lusion, we now have an audio com-
ponents system that will give us clean,
virtually distortionless sound (as-
suming the highest quality source ma-
terial), wide in frequency response
and dynamic range, noise-free tapes,
and quiet discs with low ““tick
counts.” We have taken a giant step
toward the approximation of concert
hall sound. . .but there is something
missing. This is, of course, the acoustic
perspective, the reverberent sound
field of the concert hall.

Creating the lllusion
Quadraphonic sound came into
being, basically, as a means of recrea-
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concert hall acoustics. Another tech-
nique, known as tetraphonic sound,
utilizes two microphones in the front
channels in a normal stereo con-
figuration, and two microphones in
the rear, but they are farther apart
than in the quadraphonic technique,
usually no more than 15-18 feet from
the front mikes and normally in the
cardioid position. In playback, front
channels are normal, while about a
third of the room length from the
front wall, a ““rear” speaker is placed
on each side and angled in toward the
listener. This gives a very realistic,
broad “proscenium” effect, and is
preferred by many people to the rear
ambience of quadraphonic sound.
The bother is that this type of speaker
placement is even more of a decor
problem than the ‘‘4-square” ap-
proach and comes off poorly with the'
ladies, even when it is possible!

The Dynaco technique and the syn-
thesizer functions of the QS and SQ
matrix systems are well-known meth-
ods of enhancing the reproduction of
stereo music. | have also reported on
the excellent enhancement of acous-
tic perspective 1 obtained by delaying
the front-channel stereo signals 14
and 16 milliseconds, through the URE!
Cooper Time Cube. Also the experi-

ments of a similar nature with the
Delta T electronic delay unit.

You may recall that in the March,
1975, issue of Audio, | reported on my
trip to the AKG factory in Vienna and
described their BX20E reverberation
unit and the AKG electronic delay
unit. For some months now, | have
been living and experimenting with
one of these BX20E reverb units,
thanks to the nice people at North
American Philips, who distribute AKG
products in this country. Taking a leaf
from the AKG book, | have been
feeding the delays from the Cooper
Time Cube into the BX20E reverb
unit; the delays approximate the first-
order reflections in a hall; | then set
the reverb unit at its minimum of 2
seconds (the BX20E is remotely adjust-
able from 2 to 4.5 seconds). The out-
put of the BX20E feeds into my rear
channel pre-amp, and | merely adjust
the gain control for the desired level
of delay plus reverb. This permits
great flexibility in dealing with various
stereo recordings, containing varying
amounts of hall ambience. As a means
of creating the illusion of a concert
hall perspective, this combo of URE!
Time Cube and AKG BX20E reverb is
absolutely sensational. There are
none of those disturbing “boingggg”’
colorations in the BX20E, and the
sound is very clean. | get a completely
random, non-coherent sound in my
rear channels, which closely resem-
bles the sound field of the concert
hall. I tried running a matrix synthesi-
zer signal through the BX20E, but the
results were rather weird. You just
can’t believe how much realism this
delay/reverb treatment lends to a
stereo recording. Many of my friends
actually prefer this sound to any of the
quadraphonic equivalents of the par-
ticular stereo recordings.

Fabulous sound all right...but as
usual the rub is the expense of all this.
UREl Time Cube runs about $900,
while the AKG BX20E is a mere $3,150!
As | related to you, in the March, 1975
article, I actually had in my hand a
small, basic, but effective, AKG "mini-
reverb’’ unit, which is expected to sell
for under $300. A number of people
are purported to be hard at work get-
ting an electronic delay unit on the
market for under $1000. AKG has also
introduced the much smaller, lighter
BX10 reverb unit in this country, and it
sells for $1350. Admittedly, the whole
scheme is still a lot of money, but
since this absolutely revitalizes a ster-
eo collection and puts you right in the
front row of state-of-the-art sound re-
production, if you have the where-
withal, it's worth every nickel. <

AUDIO e JANUARY, 1976



THE El

THE DOUBLE ST,

OUR LEAST EXPENSIVE RECEIVER HAS THE SAME
LOW DISTORTION AS OUR MOST EXPENSIVE RECEIVER.

IM Distortion Comparison

At Yamaha, we make all our
stereo receivers to a single
standard of excellence.

A consistently low inter-
modulation distortion of just
0.1%!

A figure you might expect
only from separate compo-
nents. Maybe even from our
$850 receiver, the CR-1000.

But a figure you'll surely be
surprised to find in our $330
receiver, the CR-400.

So what'’s the catch?

There is no catch. Simply a
different philosophy. Where
high quality is spelled low
distortion.

You'll find Yamaha's single-
mindedness particularly grati-
fying when compared to the
amount of distortion other
manufacturers will tolerate
throughout their product lines.
(See chart.)

Particularly gratifying and
easily explained.

Less of what
irritates you most.

While other manufacturers
are mostly concerned with
more and more power,
Yamaha's engineers have
concentrated

YAMAHA
CR-1000 1% 1%
CR-800 1% 3%
CR-600 1% 5%
CR-400 1% 1.0%

Brand “A”

Brand “B” Brand “C”
15% 3%
3% 5%
5% 8%
9% 1.0%

With most manufacturers, price determines quality. However. in
the above chart, you can see how Yamaha alone offers the same
quality {low distortion) throughout our entire line, regardless of

price.

on less and less distortion.

Particularly intermodula-
tion (IM) distortion, the most
irritating to your ears. By vir-
tually eliminating IM's brittle
dissonance, we've given back
tomusic whatit’sbeen missing.

A clear natural richness and
brilliant tonality that numbers
alone cannot describe. A new
purity in sound reproduction.

A musical heritage.

Our seeming preoccupation
with low distortion, in general,
and the resulting low IM dis-
tortion, in particular, stems
from Yamaha’s own unique
musical heritage.

Since 1887, Yamaha has been
making some of the finest musi-
cal instruments in the world.
Pianos, organs, guitars, wood-
winds, and brass.

You might say we're music
people first.

With our musical instru-
ments, we've defined the

standard in the production of
fine sound. And now, with our
entire line of receivers and
other stereo components,
we've defined the standard of
its reproduction.

Four different receivers,
built to one standard.

Between our $330 CR-400
and our $850 CR-1000, we have
two other models.

The $460 CR-600 and the
$580 CR-800.

Since all are built with the
same highquality and the same
low distortion, you're probably
asking what’s the difference.

The difference is, with
Yamaha, you only pay for the
power and features that you
need.

Unless you have the largest,
most inefficient speakers, plus
a second pair of the same play-
ing simultaneously in the next
room, you probably won't need
the abundant power of our

W D A R UL T TR AR RN

top-of-the-line receivers.

Unless you're a true audio-
phile, some of the features on
our top-of-the-line receivers
might seemabit like gilding the
lily. Selectable turnover tone
controls, variable FM muting,
two-position filters. even a spe-
cial five-position tape monitor
selector.

However, you don’t have to
pick one of Yamaha's most ex-
pensive receivers to get a full
complement of functional fea-
tures as well as our own exclu-
sive Auto Touch tuning and
ten-position variable loudness
control.

The End of the
Double Standard.

Just keep in mind that all
Yamaha stereo receivers, from
the most expensive to the least
expensive, have the same high
quality, the same low distor-
tion, the same superlative
tonality.

It’s a demonstration of prod-
uct integrity that no other
manufacturer can make. And,
an audio experience your local
Yamaha dealer will be de-
lighted to introduce you to.

S YAMAHA

International Corp., P.O. Box 6600, Buena Park, Calif. 90620
Check No. 33 on Reader Service Card




Audio ETC

O DOUBT about it. The single
Ninventory ‘““stereo/quadra-

phonic” disc now adopted by
British EMI (see last month’s column)
points the reasonable way out for all
quadraphonic discs. One type of disc,
one release per catalogue item. No
more separate stereo and
quadraphonic versions, denying the
very compatibility which the ads
promote.

Note quickly that 1 do not mean
one quadraphonic system. Not
that—not yet. We can have a single
inventory, while the battle of the sys-
tems continues until consumers de-
termine the outcome. Via single in-
ventory, quadraphonic will follow the
course of every major technical inno-
vation in disc history, each of which
has reverted to the classic single sales
“channel,” one disc for all. Not mere-
ly after the LP, after the battle of the
speeds (each speed going its own way
and the 78 to oblivion), after stereo;
also earlier, around 1900, when an im-
passe of conflicting discs was resolved
via patent pooling into the combined
and soon standard lateral-cut acoustic
disc.

History says that specialized disc
types, no matter how good, tend to
lose out. The dead weight of financing
and sales is too much, even for a big
company. To be viable, any new sys-
tem today must not only have that ini-
tial compatibility, but it must ulti-
mately merge right into the old. And
that, soon! For our already elderly
quadraphonic, the time has definitely
come. Merge or die.

The new twist, of course, is that this
time there will remain two or three al-
ternative quadraphonic systems offer-
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Edward Tatnall Canby

ed from various sources, all extremely
compatible with stereo. And all within
the single inventory concept. Per-
fectly possible—let’s take one thing at
a time. First, make the necessary sonic
compromises for combined ster-
eo/quadraphonic, basically minor
ones in the long run, to my mind, and
this for each of the systems—then get
them all on the single inventory basis.
Domino theory, we can hope. Back to
the main stream and to simpler sales.
Then let the systems fight it out. Thus
if, say, EMI puts out a single release of
the Tchaikovsky’s Fourth in SQ ster-
eo/quadraphonic, maybe RCA will
put out Tchaikovsky’s Fifth, also one
release, with CD-4—call it Quad-
raStereo. (Trade mark courtesy of
E.T.C.) Everybody who wants that Fifth
buys that record. There is no other.
Single inventory.

Single Inventory, Double Quality

Each disc, whatever the system,
must—and this is the test—be good
enough in stereo to rate as the stereo
release of a given recording. Each
must also be good enough to be the
quadraphonic version. The com-
patibility that this requires covers a lot
of ground, and must exist on two dis-
tinct levels: the purely sonic or aes-
thetic (last month) and the mechani-
cal/electrical. There is surprisingly
little overlap, when you come down
to it. The first has to do with recording
techniques and with playback sonics,
the second comes in between, in the
disc itself and its production and re-
production. Now without question
the matrix approach on the mechani-
cal level lends itself ideally to the
single inventory disc, as EMI has so

wisely understood (and CBS hasn't).
Mechanically/electrically, there are
no problems. Not so you'd ever no-
tice them, anyhow.

A hundred million present styli and
their cartridges can’t see any differ-
ence at all between stereo and matrix
four-channel. The four-way message
is, so to speak, in invisible ink. It isnt
there. Until you get your signal inside
one or another of the decoder/logic
circuits, the disc is literally a stereo
disc. This factor alone puts EMI’s SQ
and, incidentally, all the other matrix
quadraphonic systems, on a very nice
inside track for the single inventory.
(QS, you will note, has been moving
in this direction for some time via
some of its labels.) So—for matrix,
only the aesthetic problems of ster-
eo/quadraphonic compromise re-
main. And not much compromise
needed there, as | suggested last
month,

But if you do have problems in the
mechanical/electrical area, in the
production, in the playback especial-
ly, then you can forget the sonics and
aesthetics—your quadraphonic goose
is already half cooked.

Forecast for CD-4

Look, then, at the other main type
of quadraphonic disc sound, the CD-4
record or QuadraDisc. Can it in fact
turn QuadraStereo once again, and
this time for good? (RCA tried the
single inventory back at the begin-
ning, bravely and much too soon.)

Well, yes. But the story is the same
old story. CD-4 just needs a bit more
time. Under its outward show, the
CD-4 system, as most of us know, has
been waging a marvelous engineering

AUDIO e JANUARY, 1976



Creation of the new Calibration Standard

filled a need

...the acceptance of

Stanton’s 681 TRIPLE-E is unprecedented!
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It was no accident!

The Recordirg Industry needed a new calibration standard
because it had bean cutting discs with higher accuracy to achieve
greater definition and sound quality.

So, the engineers turned to Stanton for a cartridge of excellence
to serve as a primary calibration standard in rscording system
check-outs.

The result: the new calibration standard, The Stantan 681
TRIPLE-E.

The rest is histcry!

Major recording studios adopted it...as did many of the
smaller producers. Radio stations across the warld put the 681
TRIPLE-E on all of their turntables, both for on-the-air broad-
casting and far disc-to-tape transfer.

And, audiophiles by their purchases have voted it the outstand-
ing stereo cartridge available.

The Stanton 681 TRIPLE-E offers improved tracking at all fre-

Py

For further information, write: Stanton Magnetics, Inc., Terminal Drive, Plainview, N.¥. 11803

quencies. It achieves perfectly flat frequency response beyond
20 kHz. Its ultra miniaturized stylus assembly has substantially
less mass than previously, yet it possesses even greates durability
than had been previously thought possible to achieve.

Each 681 TRIPLE-E is guaranteed to meet its specifications
within exacting limits and each one boasts the most meaningful
warranty possible. An individually calibrated test result is packad
with each unit.

As Julian D. Hirsch of Hirsch-Houck Labs wrote in Popular
Electronics Magazine in April, 1975: “"When ws
used the cartridge to play the best records we
had through the best speaker systems at our
cisposal, the results were spectacular”

Whether your usage involves recording,
broadcasting, or home entertainment, your
choice should be the chaice of the professionals
...the STANTON 681 TRIPLE-E.

i -

Check No. 30 on Reader Service Card



battle against incredible odds, trying
to perfect an inherently difficult me-
dium launched before it was ready
(like all the rest of the quadraphonic
systems). Progress has been aston-
ishing, all things considered, and is
progressing. CD-4 is more alive than
ever. But this system, you understand,
was by far the most revolutionary in
the sense that it required the most
fundamental changes in our existing
home equipment, not to mention the
agonizingly long development be-
hind the scenes at the professional
level after the original launching. The
matrix concept floundered and
struggled, too, but there the problems
were entirely in the aesthetic area,
matters of audible quadra-sonics.
Time! If only CD-4 could quietly
junk all its past and re-cut according
to its present advanced abilities, the
battle for compatibility would be al-
ready won, at least on the professional
level. But this isn’t quite practical, as
things stand. It is foolish to overlook
or underplay CD-4’s technical diffi-
culties. Gets nobody anywhere, not
even RCA, which doesn’t usually
mention them. Bert Whyte’s soberly
optimistic and very detailed account
of present CD-4 technology at the pro
level, in the November Audio, seems

to me by its very optimism to give an
excellent picture of CD-4 history. Bert
enumerates each of those horrendous
difficulties we have heard about and
shows what has been done to meet
the challenge, that is, to produce a
disc which is genuinely compatible
with and equal to an equivalent in
stereo, not only in the hi-fi sound
quality but in that crucial element, the
length of play. When all those new
Whyte-described recordings get onto
the production line, the single inven-
tory CD-4 disc should roll right off the
proverbial log. A single release, across
the board, and never two versions of
the same recording.

Beyond the professional comes the
home equipment. Right now that
equipment doesn’t totally relish the
CD-4 disc and still can do it damage.
Those tiny ripples, the pair of FM-
modulated carrier signals at 30 kHz,
just have to be there, and they still get
rubbed down and damaged even
when you can’t hear them (though a
damaged FM ripple can still carry a
good signal thanks to FM itself, which
doesn’t hear the static). But the best
thing that CD-4 has done for us is to
promote a new generation of im-
proved cartridges and styli, now
spreading through the audio field,

The best by far...

because Revox delivers what

all the rest only promise.

Revox Comp. Prass
155 Michael Drive /Q\ea"’

Syosset. NY 11791 27
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which can indeed safely play the CD-4
disc—and play stereo better than be-
fore.

Time, again! | would suppose, even
so, that most new equipment to be
bought this year, level for level, will
do only nominally low damage to the
improved CD-4 groove, which is
tougher than ever; and many hi-fi
owners will have the new styli and the
wider-range CD-4-capable cartridges.

Ah, but what of the CD-4 sound
quality and the length of play? The
picture there is not to be glossed over,
since of necessity it includes the past
as well as Bert Whyte’s optimistic
present. For all the hoopla, a good
many CD-4 discs have at best been in-
different in sound quality, the doc-
toring of the signal elaborate and of-
ten (in the past) only too audible, es-
pecially at the dangerous inner
grooves—where composers are loud-
est. Level, too, has been noticeably
low, which is actually more of an in-
convenience (given good surfaces)
than a fault. Psychologically disap-
pointing, without a doubt, and a high
level is the opposite, as the pop
people know. But the most difficult
(past) problem, a compound of all the
others, is the length of play. If Bert is
right, it has been solved—the CD-4
can match any old stereo.

For instance, take Mahler, into
which RCA has boldly plunged—the
longest symphonies anywhere. Dual
inventory, of course. The Mahler First
and Fourth (Levine) appear each on a
single stereo disc, maximum length.
In the alternative QuadraDisc version,
the two symphonies are together in
one album—on three discs. That is the
extent of compromise recently re-
quired in order to “‘ensure,” as the
British say, that an approximately
equal sound quality will apply to both
versions, and especially for the quad-
raphonic version played in stereo on
two-channe! equipment. You can't
build a single-inventory disc on that
basis—though, to be sure, Mahler is
an extreme. You can'’t ever build it,
whatever the length of play, until you
can guarantee that your quad-
raphonic disc is going to sound just as
good in stereo as a plain stereo disc,
minus those groove ripples.

I'd say in all soberness that maybe as
of just this minute the CD-4 disc can't
quite make it, across the board, over
into the single inventory. But it surely
will, very soon. A little more time,
please. When CD-4 does just that, it
will have it made. | gotta believe, and
so do you.

The aesthetics of stereo/
quadraphonic in terms of CD-4 vs.
matrix? A juicy subject, and l'll be
right back, next month. o
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TU-7700 and AU-7700

Great power and high sensitivity, That’s what puts the Sansui
AU-7700 and the matching TU-7700 in a class
by itself. And that’s what you want from your integrated amolifier and your tuner.
They make an ideal marriage for your pleasure.

The AU-7700 at $400.00* delivers 55 watts per channel, minimum RMS into 8 ohm load from 20Hz
to 20 kHz with no more than 0.1% total harmonic distortion. For picking up even the weakest signals
with the greatest clarity, the TU-7700 at $330.00* offers 1.8u v sensitivity with better than 80 dB selectivity.
See the wide range of class mates, eight integrated amplifiers and four matching tuners,
that Sansui has to offer you at your nearest Sansui franchised dealer
*The value shown is for informational purposes only. The actual rasale price will be setby the individual Sansui dealer at his option.

SANSUI ELECTRONICS CORP

[
Woodside, New York 11377 » Gardena, California 90247 « SANSUI ELECTRIC CO., LTD., Tokyo, Japcn SwuL
SANSUI AUDIO EUROPE S.A., Antwerp, Belgium « In Canada: Electronic Distributors

Check No. 24 on Reacder Service Card




the audio
amateur ?

What a wip old Richard’s Rhine
journey cculd have become had he
built his own mixers,900 wat¢ amps,
octave equalizers, 24 inch woofers,
electronic crossovers, and home
brew electrostatics. Zounds what
sounds!

Ask our Rhine maidens for details.

Box 176A
lo Peterborough. N. H.

03458

Se nd 1()r a free pro:,pectus.
Craig Starh ot STEREOQ REVIEW says: #
p g ty. onhv US publication devoted  §

st audiophile  constructor.”

Name
Street
City

Check No. 2 on Reader Service Card

e WHAT 7
CREATURE
CAN:

B Make outer space sounds for rock
musicians?

B Denmonstrate principles of music &
acoustics for educators?

@ Create scund effects for theatre
companies?

B provide rhythmic pulses and tones
for modern dance groups?

B Be one of the neatest toys in the
world for an audiophile?

PAIA'S GNOME,

of course!

The 1st Micro-Synthesizer. ..
under $50 in kit form.

csEDIED
FOR DETAILS AND PHOTOGRAPHS OF THE
GNOME, AS wELL AS DOZENS OF OTHER
KITS FEATURING INNOVATION RATHER
THAN IMITATION, WRITE TO US FOR A

FREE CATALOG

PAIA Electronics, Dept.l-A
Box 14359, Oklahoma City, OK 73114

Check No. 19 on Reader Service Card

[What’s New in Audio

Celestion Loudspeakers

Rola Celestion Ltd. of England has
long been known in Europe and in
Canada for its high quality speakers
and is now expanding its distribution
in the U.S. The UL8, shown here, is
typical of the new UL series and in-
cludes a dome tweeter for fre-
quencies above 200 Hz, an 8-in. mid-
bass radiator, and an 8-in. ABR (aux-
iliary bass radiator). This last is a pass-
ive unit which increases the effective
size of the enclosure, which is 23 in. H
x 11 in. W. x 9% in. D. Claimed re-
sponse is 70-20,000 Hz +3 dB. Power-
handling is 25 watts continuous rms,
50 watts peak music power. Sensitivity
is 12 V rms pink noise input for 96 dB
output at one meter. Air-core in-
ductors are used in the crossover net-
works for minimum distortion. Ship-
ping weight is 27% Ibs. Price, $249.50.

Check No. 81 on Reader Service Card

3M Cassette Edit/Repair Kit
Cassette-repairing or editing has
been very tricky because it usually in-
volves disassembly of the cassette
which has a number of very small
parts not easy to reassemble correctly.
This kit permits splicing/editing most
broken tapes without opening the
cassette shell (if the tape is still
hooked to the hubs). Six adhesive-
tipped polyester picks for retrieving
tape ends lost inside the cassette
housing and six pieces of 150-mil
splicing tape, cut to correct length,
are included. For editing, a 5-in. long
slot along one edge of the block holds
the tape securely for either 45° or 90
cuts, One end of the kit is shaped to
drive the cassette hub manually.
Check No. 82 on Reader Service Card
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Audio Cable Tester

CA.BLE FAULT TESTER
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Crossroads Audio Model MCT-4is a
compact cable fault tester that pro-
vides quuck testing for opens and
shorts in most common audio cables.
It tests all conductors simultaneously
in cables using three-pin and four-pin
Cannon microphone connectors, as
well as those with RCA phono plugs,
and two- and three-conductor phone
plugs. Shorts or opens are indicated
by LEDs on the front panel of the
MCT-4, which is priced at $89.95 plus
$1.00 postage and applicable sales tax.
Crossroads Audio, Inc., Box 19671,
Dallas, TX. 75219.

Check No. 83 on Reader Service Card

TEAC A-400 Cassette Deck

This front-loading cassette deck in-
cludes Dolby noise reduction and a
new d.c. servo-controlled motor said
to be unaffected by line voltage fluc-
tuations. Fast Forward and Rewind are
controlled by one rotary lever switch
while Play and Record are handled by
a second rotary lever switch. In addi-
tion to the two volume-averaging me-
ters, the unit has peak-indicating
LEDs. Also included are separate bias
and equalization switches and auto-
matic stop. The A-400 is priced at
$329.50.

Check No. 84 on Reader Service Card
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The end of the vwar between
art and engineering.

There is performing and there is
engineering. Art and signal. Both
are important and both can suffer
when you have to do both. Especially
when your music and the machine
that records it are making heavy
demands on your concentration.

Our new 1140 lets you focus more
on your music and worry less about
how it's getting there.

Take sync. The 1140's simplified
automatic sync control is a more
logical approach to the function
than anything you've used before.
It frees you from that “Where the
hell am |I” frustration when you're
building tracks.

Wow and Flutter 15 ps

Frequency Response at 15 ips
Signal-to-Noise Ratio

Front Panel Bias Controls

Bult-in Test Generator

Mic/Line Mixing

Peak Indicator Lamps

Motion Sensor

Manufacturer’s suggested retail price

*Console shown is optional

It also lets you punch in (and when
you punch in you're automatically
switched from sync to source).

Sync level is the same as playback
level, too, in case you don't have a
third arm available for gain control.

The 1140 has built-in bias wth the
bias controls up front so you don't
have to tear the electronics apart
every time you €hange tapes. Plus a
200 kHz bias frequency for further
noise reduction and one of the few
heads around capable of erasing
those exotic new formulaticns.

Then there’s program memory,
motion-sensing circuitry for anti-

TEAC A3340S DOKORDER 1140
0.04% 004%
3dB. 35-22K 3 dB, 30-23K
65 dB WTD 60 dB WTB
No Yes
No Yes
Yes No
No Yes
No Yes
$1199.50 $1199.35

Features and specifications as published by respective manufacturers in currently available literature

Check No. 11 on Reade Service Card

spill tape handling, peak level
indicztors and an optional floor-
standing console that makes the
1140 even easier to work with.

For all that and more the 1140

costs $1199.95, about 45¢ more
than Teac’s A3340S. But if you spend
that extra half-a-buck with us, you
can spend more time with your music.

DOKORDER

5430 Rosecrans Avenue Lawndaie, Caiifornia 90260
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The wall-installation ensemble, belonging to the author’s
friends (top & lower-left), looks built in, yet can be easily
moved. Center doors conceal tuner and turntable when not
in use; false-front drawer at base hides the multiple a.c. out-
lets. Author’s installation (lower-right} is as efficient, but
trickier to move to a new location.
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MEuUSstom
Imstalletfiom

Paul Seydor

I F YOU'VE often glanced enviously at custom stereo in-
stallations while paging through audio or decorating maga-
zines, perhaps you are also less than fully satisfied with the
present arrangement of your system, especially if it appears
as just so many black or gold anodized boxes stacked one
on top the other with electronic spaghetti tangled up
around them. You might be surprised, however, to discover
that a custom installation is neither so difficult nor so ex-
pensive to make as you may fear.

| designed and built both installations pictured here with
absolutely no previous experience or training in carpentry
and woodwork. My own installation, the display panel built
into a closet doorway, cost under $30 (excluding tools),
which is less than most of the decorative cases manufactur-
ers sell to dress up individual components. The other instal-
lation, a home-entertainment ensemble that | made for a
close friend and his wife when they redecorated, was more
expensive, but still only a fraction of the cost of an equally
commodious store-bought ensemble like those sold by the
““custom’” manufacturers.

No tools more complex than a screwdriver, a level, a 1/4-
inch electric drill, and a light-duty sabre saw were required.
(My drill and sabre saw are both Black and Decker models,
costing under $10 each). | needed the sabre saw to cut out
the holes for flush mounting; all the rest of the cutting was
done to my specifications by the lumber yard where | pur-
chased the wood (most lumber yards offer this service, pro-
vided you buy the wood from them and ask only for
straight, squared-off cuts).

The trick, of course, is to do all your designing, planning,
and measuring on paper before you order the wood or start
cutting. The first thing to do is to interview yourself. Exactly
what functions must the installation serve (merely to organ-
ize and display the equipment attractively, or to be a com-
plete home-control and entertainment center, or just to
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hide the equipment when it isn’t in
use)? You will have to make a thor-
ough appraisal of the present state
and future development of your
sound system. Do you have the equip-
ment you want to use for some time
to come or are additions and replace-
ments imminent? What about four-
channel? Be fairly thorough but real-
istic in this appraisal, yet don't
cramp your system’s possibilities for
expansion if your enthusiasms take
you in that direction.

You will also want to appraise your
living conditions, primarily to deter-
mine a location for the installation.
Probably you will want ta install the
source and signal-amplification com-
ponents in the same room as the
speakers. If this room is a multi-activi-
ty room, like a living room or a den,
you should select a location not in-
conveniently out of the way but also
try to avoid high-traffic areas. Chair-
side accessibility to controls is a nice
idea, but hardly practical if you regu-
larly use your coffee and end tables
for serving snacks and drinks, or if
your childien occasionally turn the
living room into a gymnasium.

Type of Installation
Deciding upon a location is, of
course, difficult withoat simulta-

neously considering what kind of in-
stallation is going to go there. Here
are three basic installation designs
that can, with some modification, be
accommodated to a broad variety of
listening rooms:

(1) A complete installation, that is,
an installation built right into the ex-
isting structure of the room. Any
closet or doorway of marginal utility
will do. | built mine into a large,
gloomy walk-in closet that had been
strategically ill-placed between the
living room and the kitchen. If you
own your home, you can build an in-
stallation right into a wall (though not
an exterior wall). Since this is an ex-
treme measure, you should proceed
very cautiously, paying close attention
to what is on the other side of the wall
(a walk-in closet would be ideal) and
being fairly certain that you're com-
mitted to the present arrangement of
the furniture.

(2) The wall-ensemble, shown
here, became the focal point of the
living room and looks almost built-in.
It functions as a total audio-visual cen-
ter, as a storage and display unit, and
as a general room-organizer. The con-
struction itself is modular, breaking
down for easy portability into three
bottom units, three top units, and two
cabinets (one for components, the

This drawer from author’s closet installation holds spare
wire, signal cables, tools, etc. (top two drawers were
removed for photo). Square lathing was used instead of
slides; drawers were made from %-in. A.D. plywood.

other for liquor). Usually it is a good
idea to keep speaker systems out of
the source- and signal-component
installation, because of potential
acoustic feedback and inadequate
spread between the speakers. This
rule was broken here, as the floors
were sturdy enough (a prerequisite
for any floor-standing installation),
the ensemble massive enough, and
the span wide enough that acoustic
feedback and insufficient speaker
separation weren’t a problem.

(3) A free-standing column, about
six-feet high, two feet or more square,
one side of which serves as the display
panel for flush mounted components,
the other sides of which serve as
whatever you design them for
—shallow shelves to display knick-
knacks, plants, books, and so forth, or
bare sides for hanging pictures. This
design has many virtues, especially for
apartment dwellers, as there is no
need to mar walls to set it up, and it
solves the problem of rear-access to
the components. Simply cut a large
hole in the side of the column oppo-
site the back of the components, and
when you're not using the hole to get
at the components, cover it with a
suitably large print, painting, or wall-
hanging.

Rear access to equipment is, of
course, the most vexing problem with
custom installations. If you have little
interest in equipment as such, and
your installation will be a “once only,
thank goodness that’s done’ affair,
then you shouldn’t be overly con-
cerned with designing in quick and
easy access. If, however, you enjoy
trying out the latest preamplifier or
tape deck, then you’ll want to plan
something that won't involve whole-
sale destruction everytime you want
to patch in a new piece of equipment.
Apropos of which, you might want to
consider making up a patch panel for
this purpose. (That’s going to be the
next addition to my installation).

You should be aware of two poten-
tial problems, which I discovered al-
most too late when | built the first of
these installations. Hum fields from
power supplies tend to be more po-
tent and pervasive in the vertical than
in the horizontal plane. If com-
ponents are to be in a stacked con-
figuration, then you will want to know
in advance just how close they can be
to one another and you can check this
easily enough. Turn the volume con-
trol to a slightly higher setting than
you ever listen to music at, do the
same with the bass tone-control (you
might want to turn the treble all the
way down), then hold your turntable

32 AUDIO ¢ JANUARY, 1976



You make a tape with time and thought.
Carefully chosen selections recorded in
the sequence that most
pleases you. The musical [
coherence and percep-
tion 1s yours, a personal
expression. And when
the time is right to share By
i3 hat experi- e
ence with someone you care
S for, having to stop and turn
—_ the tape over can break the
7 e @ mood you worked to create.
[ Interruptions like that don’t
=S happen with the A-4300. You

can enjoy contin-
uous music on both
sides of a tape with
the automatic re-
verse function. And
with automatic re-

I  \ge

peat, a fayvorite tape will play as long as
ou ilke._ Whether you want the music up
ront or in the background,

the A-4300 can .

give you solid

Check out the A-4300, and listen to it for as
long as you like. Just call (800) 447-4700*

In Illinois, call (800) 322-4400.

TEAC.

The leader. Always has been.
TEAC Corporation of America

7733 Telegraph Road

Montebello, Ca. 90640

CTEAC 1975

when you don’t want the music to stop

TEAC A-4300

Check No. 29 on Reader Service Car

for the name of your nearest TEAC retailer.



directly above the amplifier, and have
someone measure how close you can
lower it toward the amplifier until you
begin to hear hum that wasn’t there
before. Next, leave the turntable in
place and repeat the test with the am-
plifier held above it. Do the same with
tape decks, if you have them.

Since you will have a ruler out,
measure each piece of equipment in
all dimensions. Be certain to do this
yourself rather than trust the mea-
surements provided in owner’s manu-
als and advertising literature, which
I've often found to be only approxi-
mate, and even when precise don't al-
ways account for protruding knobs,
jacks, and antennae, or the heads of
screws used to fasten the protective
case to the chassis.

What Goes Where

With your preliminary questions
answered, a general idea of what kind
of installation you would like and
where it is to be located, and your no-
hum distances and equipment dimen-
sions in hand, you are ready to sit
down with pencil, paper, and ruler.

(1) Layout of components. No mat-
ter what kind of installation you de-
cide upon, you should let con-
venience and ease of operation deter-
mine the equipment layout. Look at

the kinds of knobs that are used for
controls. Note especially where their
indicator markings are placed (some
knobs, for example, are marked only
on the edge, not on the face, whigh
means that the component cannot be
placed above eye level, otherwise you
won’t be able to tell the setting). Take
a good look at the placement of all
meters, tuning dials, and indicator
lights. As your installation will likely
be located several feet from your lis-
tening chair, there are doubtless some
things you’ll want to know—volume
and tone control settings, whether the
system is on at all—without having to
get up and walk all the way over to the
installation. By all means, do some ex-
perimenting here, arranging your
components in various configurations
and at various heights to see where
they can be most conveniently oper-
ated.

Perhaps the best advice | can give
here is by way of explaining the ra-
tionale behind my own layout. I want-
ed the installation to be a control cen-
ter, with each component placed for
upmost convenience of operation,
within, of course, the limitations im-
posed by location and available space.
The manual turntable, used for most
critical work, was placed at shoulder
height, for ease of sighting during

This close-up of a turntable opening shows how the night-
light functions. In this instailation, no discrete dust cover is
used, and an unused disc serves to keep dust off the platter.

cueing. The automatic unit was placed
lower, because it is automatic and is
not much used for dubbing. The tape
deck was placed highest, allowing the
meters and control settings to be seen
from anywhere in the room, and put-
ting the knobs and joystick com-
fortably at arm’s length—not too
close, yet not so far that | have to
stand on tip-toe to reach them.

The preamplifier was given a center
location because, with the power am-
plifier, it forms the heart of the sys-
tem. The best reason,  however, to
place this main control component
near the center of any configuration is
that it is the only component that will
be connected to every other com-
ponent; thus a central location per-
mits you to work within the lengths of
the signal cables provided (especially
important for turntables and tone-
arms). | put my amplifier up front
because | often refer to the meters. If
your amplifier has none, or if you
don’t use them, you can leave it off a
display altogether, tucking it out of
sight wherever you find most con-
venient.

[ have no tuner in my system. But an
ideal placement for one is at eye level,
where you can look directly at the
tuning dial. This was the placement
chosen for the receiver in the other
installation shown here.

(2) Turntables. In any display panel
there is no way you can flush mount a
turntable (or some, though com-
paratively few, tape decks). Instead,
you will have to cut a window into the
panel for access to the turntable. The
width of the window should be deter-
mined by the width of the turntable’s
base. (If you own a changer and plan
to move up to a manual, you should
make this window wider than you
now need, as changers tend to be
more compact than most manuals.)
The vertical dimension of the window
should be at least ten inches for free
and easy operation of a manual or a
changer used in the manual mode
and 12 inches for a changer used in
the changer mode. More height is de-
sirable if you can afford it.

To enclose a turntable window
when it is part of a display panel,
make a four-sided (top, back and
sides) plywood box and then set it,
unfastened, on the same shelf as the
turntable, its front edge pushed flush
against the back of the panel. The ad-
vantage to leaving it unfastened, at
least in my installation, is that when
I'm working behind the panel | can
simply lift the box out of the way and
thus have access to the turntable from
both front and back.
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In some installations you may not
have room to use the dust cover of
your turntable. In my small-town lo-
cation, I've discovered that if a turn-
table is used at all frequently, a dust
cover doesn’t need to do much of a
job of keeping dust off. Furthermore,
the only dust you really have to worry
about is dust on the platter itself, for
the prevention of which | recommend
cutting out a platter cover from wood,
cardboard, or other stiff material. |
keep a worn-out record on each plat-
ter when the turntables aren‘t in use.
Such a cover does a superior job of
keeping dust away where it counts,
and | recommend the use of one even
if you do use the turntable’s dust cov-
er. A good cleaner is naturally best.

(3) Lighting. For most installations
ambient lighting from elsewhere in
the room will be sufficient for normal

semble. In order to achieve a finished
appearance, the receiver was framed
with a plexiglass escutcheon large
enough to cover the front opening of
the compartment.

(5) Structure, Support, and Shelv-
ing. In any kind of free-standing in-
stallation, you wil! probably have to
back at least some portions of the cab-
inets for sturdiness. At the same time,
| recommend that you try to relieve a
display panel, if you are planning to
have one, of the burden of supporting
any equipment weight. There are two
good reasons for this. You can use
1/4-in. thick plywood for the panel,
which will be the easiest in which to
cut out mounting holes with the cal-
ibre of sabre saw | referred to earlier.
And if someday you have to cut a new
display panel, the job will be easier
and less expensive.

“Such projects are a challenge

and an education because you will meet
engaging problems and have to learn
new skills to solve them.’

operation of your system, since me-
ters and tuning dials are illuminated.
With turntables installed in hutches or
compartments, however, you proba-
bly will need more lighting. | cut a
hole in the left-hand side (that is, the
side opposite the tonearm) of each
turntable hutch, fastened an exten-
sion cord into the hole, and plugged
in a “nite-lite,”” which provides
enough light to find selections on
discs yet its seven-watt bulb presents
no heat problems. Other ways to
tackle lighting are goose-neck and
spring-loaded lamps. However, watch
out for high-intensity types as they
radiate hum.

(4) Ventilation. Heretical as this is
no doubt going to sound, I've found
that in most installations where tran-
sistorized amplifiers are used, heat
build-up isn‘t a serious problem.
However, if heat-producing com-
ponents are to be installed in ex-
tremely tight enclosures (say, with less
than two inches of space around the
top and sides), then you should install
a whisper fan. Too, since the FTC amp
power rule, many amps now have
their own fans. Other, or additional,
ways to provide ventilation is to cut
holes in portions of the compartment
that the component, when set in
place, will hide (the bottom, the bot-
tom back), or to leave off the back of
the compartment altogether. This was
done with the receiver in the wall-en-

No matter what kind of installation
you design, the equipment itself will
probably rest on shelves or framing.
You have the option of making them
either adjustable or non-adjustable;
the former permits greater flexibility,
the latter greater sturdiness. Just how
much of a trade-off you can afford to
make between these will depend
upon such factors as the size, weight,
and number of components, and the
size of the installation itself. Small
cabinets should be sturdy enough
with just a back; larger cabinets will
benefit from a back and from shelves
or braces that are firmly fastened to
the sides. For shelves, sides, tops, and
bottoms, 3/4-in. plywood is recom-
mended. It comes in a number of
grades and finishes, and depending
on the styling you have in mind you
will have to select accordingly (for ex-
ample, if you want a wood-stained ap-
pearance, you will have to buy a ven-
eered plywood). The salesman at your
local lumber yard can advise you best
here and, as well, offer suggestions on
the exact shelving hardware you will
need. For backing, 1/4-in. masonite is
ideal—easy to cut and inexpensive.

(6) Subsequent modifications. The
adaptive capacity of any custom in-
stallation is always going to be inher-
ently limited. Your success in modi-
fying it for later additions or replace-
ments will be determined by how pre-
scient and ingenious you were when

you first designed it. Try not to crowd
components too close together, for
example. Chances are if you replace,
say, your present preamplifier with a
newer model, the newer one is going
to be larger, so you will want to have
some room for enlarging the mount-
ing hole. A more ticklish problem is
when the replacement component is
smaller than the original. The best way
to cope with this is to do what was
done to the receiver in the wall en-
semble here: simply make an escut-
cheon that will frame the faceplate
and be large enough to cover the por-
tions of the mounting hole that would
have shown. And come the day when
you have made so many replacements
or acquired so many additions, you
can just spent a rainy Saturday cutting
out a whole new display panel, which
will be easy and inexpensive if you
followed the advice already offered of
not making it support any weight as
such and of using 1/4-in. wood.

In many ways, the biggest obstacle
to a project like this is overcoming the
inertia required to get started. One of
the first things to do is go to a library,
take out some decorating and stereo
publications, and look at the custom
installations featured from time to
time. Then spend an afternoon
browsing through the home improve-
ments section of a good, well-stocked
lumber yard. You will familiarize
yourself with the kinds of materials
available, find booklets that contain
lots of valuable construction and as-
sembly tips, and be able to ask the
salesman questions (I’ve found they
are eager to help, and most of the
time their suggestions resulted, for
me, in less work and less expense.)

Beyond that, there’s not much
more that | can do to help you get
started. | found both projects to be
consistently engaging and equally a
challenge, an education, and a de-
light—a challenge because you will be
presented with a series of thoroughly
practical problems that you must
solve to meet a number of different
requirements, an education because
to solve the problems you will have to
master some skills and learn some
things that you probably didn‘t know
before and that you will find valuable
long after you’ve completed the
project, and a delight because when
finished, you will have an installation
that blends your equipment more
functionally and harmoniously into
the rest of the room, yet that show-
cases it when you want it to claim the
lion’s share of attention. Surely no au-
diophile, professional or amateur,
could ask for anything more. o
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Four questions
you must ask about any
multiple-play turntable.

A
ox

Does it perform as well as any single-play turntable?

There are some who believe that a single-play
turntable is somehow inherently better than a
multiple-play unit. All right—the Z2000B is a
single-play turntable. Its capacity 1o function
as amultiple-play unit offers convenience with
no compromise of performance. The auwro-
matic mechanism which gently indexes the
arm. lifts it at the end of play. returns it to

Does it have belt-drive and variable speed?

Garrard engineers have attained remarkable
results by combining the world famous
Synchro-Lab motor and an inventive belt/idler
drive combination. A 5 Ib., die-cast. dynami-
cally balanced platter is rotated via a flexible
belt. Not only are the tiniest fluctuations of
speed smoothed out. but an extraordinary
-64dB rumble is only one example ol the im-

Does it handle records gently?

Does it eliminat

For your free copy of the New Gar

All responsible turntable manufacturers are
concerned with protecting your records. With
Garrard. it's an obsession. The Z2000B boasts
anarray of features designed solely to prolong
the life of your records. In addition to the
exclusive. articulated tonearm. it incorpo-
rates an exceptionally accurate magnetic anti-
skating device. Cueing is viscous damped in

e tracking error?

The grooves of a record are cut by a stylus
that travels in a straight line. Conventional
playback tonearms move in an arc. The dit-
ference between these two paths is called
“tracking error” Simply stated, tracking error
launches a cycle of distortion and record wear.
In good design. the error is averaged over the
record so that distortion is minimal. But such

the arm rest and shuts off the motor—is
completely disengaged during record play: A
2-position control sets the proper vertical
tracking angle for single or multiple play. The
Z2000B can truly be called the automated.
single-play turntable with multiple-play
capability.

pressive specifications achieved. A variable
speed control corrects out-of-pitch recordings
and an illuminated stroboscope provides
optical confirmation. The Z2000B combines
all of these elements to achieve the main goal
of Garrard engineering: superior performance
at reasonable cost.

hoth directions. The ingenious built-in auto-
matic record counter keeps track of how many
LP sides the stylus has plaved. And unlike
some of the highest priced changers that sup-
port records only at the center hole. the
Z2000B supports them at the hole and edge.
and the release mechanism operates at hoth
points. Protection for your records indeed!

compromise was unacceptable in the Z2000B.
What Garrard engineers did about it was sum-
med up by High Fidelity Magazine which
described the Zero Tracking Error Tonearm
as “...the best arm vet offered as an integral
part of an automatic player” The Z2000B is
the on/y automatic turntable in the world with-
out tracking error.

The Garrard Z2000B. Yes. Yes. Yes. Yes.

$229.95

rard Guide. write to Garrard. Division of Plessey

Consumer Products. Dept. C. 100 Commercial St.. Plainview. New York 11803

Check No. 34 on Reader Service Card

Garrvand

The Automatic Choice



New Tesls
And Standards
For Tuners and Receivers

Leonard Feldman

stitute of High Fidelity (IHF)

published its first definitive
standards for FM tuner measure-
ments, the home entertainment in-
dustry has produced a new set of stan-
dards which takes into account the
tremendous advances which have oc-
curred in the interim. The early 1958
standards (IHFM-T-100) pre-dated
stereo FM broadcasting by fully three
years, and so, quite naturally, the ma-
jor difference between the old and
new standards is the latter’s incorpor-
ation of a whole list of specifications
and measurements relating to stereo
FM performance. But calling for full
disclosure of stereo performance is
only one aspect of the new standard’s
up-dating. We have already discussed

SEVENTEEN years after the In-

the transition from voltage (or micro-
voltage) to less ambiguous power or
wattage as a means of specifying sig-
nal strengths delivered to the antenna
terminals of a tuner or receiver. (See
Audio, Dec., 1975, p. 47.)

It is of extreme significance that, for
the first time, three major industry as-
sociations have put their seal of ap-
proval on the new standards. In addi-
tion to the IHF, the other sponsors of
the newly adopted standards include
the EIA {(Electronic Industries Associ-
ation) and the IEEE (Institute of Elec-
trical and Electronic Engineers). In
fact, the new standard, printed in a 35-
page manual, bears a double identi-
fication number. It is designated as
IHF-T-200, 1975 by the IHF and STD-
185-1975 by the IEEE. Copies of the

=g

TUNER "A" NOISE

i {

NOISE

RELATIVE OUTPUT —dB

0.1 1.0 10

100 1K 10K

INPUT — MICROVOLTS ACROSS 300 OHMS

Fig. 1—FM quieting characteristics of
two tuners that have approximately
the same ’‘usable sensitivity’”” but
widely different "50-dB quieting sen-
sitivities.”
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complete standard are available from
either organization at a cost of $6.00,
and the addresses are 489 Fifth Ave-
nue, New York, N.Y. 10017 for the IHF
and 345 E. 47th Street, New York, N.Y.
10017 for the IEEE.

One of the outstanding contribu-
tions to specification writing of the
older standard was the notion of ""us-
able sensitivity.” This specification
spelled out the signal strength re-
quired to produce a program output
level (at full modulation) which con-
tained 3% combined noise and dis-
tortion. As the incoming signal ap-
plied to a tuner’s antenna terminals
increases in intensity, both back-
ground noise and distortion at the
output of the tuner decrease—but not
necessarily at the same rate. Since
both constitute an ““annoyance fac-
tor’” added to the desired program
material, the idea of specifying that
signal strength which resulted in a di-
minution of both noise and THD tak-
en together was a good one. What
was not good was the 3% criterion,
since today 3% of noise, distortion, or
a combination of both is hardly re-
garded today as “high fidelity.” Yet, it
is this often-mentioned IHF sensitivity
figure which has dominated the list of
FM tuner and receiver specs, and it is
the one which most prospective pur-
chasers use in judging competing
products.

While the new standard still in-
cludes this spec (calling it “usable sen-
sitivity’’), it has added a much more
important measurement—50-dB qui-
eting sensitivity. This spec represents
the number of microvolts {(or, more
properly, the power in dBf) of signal
strength required to yield program
output from the tuner or receiver
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The AR-107 can do two important
things other speakers can’t

The most important thing a speaker
system has to do is transmit what is
on the record to your ears without
altering it. The sccond most impor-
tant thing is to do it anywhere.

1. An accurate speaker

The AR-107 is able to transmit
the sound from a record to your
ears with greater accuracy than
any other speaker system. We
don’t build speakers whose
sound an engineer, a marketing
director, or even a product com-
mittee thinks sound ‘pleasant.’

We do build speakers whose
accuracy 1is measurable. The final
result may, or may not, sound
‘sizzling” or ‘dim,” “dull,” or ‘bril-
liant.” It may not even sound
‘realistic.” This will depend en-
tirely on what counts most:
what’s on the record.

The AR-107 is the latest result of
our 22 years of applying scientific
objectivity to the design of loud-
speakers. It is as accurate a
speaker as we can make.

The graphs below show energy response
from a single microphone position (or listen-
ing position) inone particular listening room.

Graph 1 shows the performance of the
AR-10m when placed against one wall of
the room, in which position it 1s said to be
radiating into a ‘2n solid angle’. The bal-
ance of high- and low-frequency energy
represents the resuits that could be ex-

pected from a high quality loudspeaker de-
signed for 2 operation. However, moving
the speaker to a positionon the floor, with its
back stilfagainst the wall (creating a’ n solid
angle’), gives the results shown in Graph 2.

Note that the average level of bass energy is
significantly increased with respect to that
of the high frequencies. Simply resetting the
AR-10n's Woofer Environmental Control to
the 'n’ position restores the proper balance,
as indicated in Graph 3.

Similarly, moving a conventional speaker
into the middle of a roomwill result in too little
bass energy. Resetting the WEC to its '4n’
position preserves the speaker's designed-
in balance.

2. Accurate anywhere

Ordinarily the balance of highs to
lows changes as a speaker system
s moved from a corner to the
middle of a wall or to the middle
of the room. This is because room
position has a significant effect on
the bass energy radiated by a
loudspeaker, but very little effect
on the highs. It is primarily for
this reason that most speaker
manufacturers give very explicit
advice about where their speak-
ers can and cannot be placed.

But the AR-107 can be placedin a
corner, against a wall, or even in
the middle of a room and its
designed-in accuracy will not be
compromised. The AR-107 takes
care of the problem by means of a
single three-position switch that
‘normalizes’ performance in each
of the three basic positions. It is
no longer necessary to restrict the
speaker to one kind of room posi-
tion for optimum resuits.

The AR-107m is an accurate
loudspeaker. And it's accurate
anywhere. There’s never been a
speaker like it.

For a complete description of the
AR-10m send us the coupon
today.

Acoustic Research

10 American Drive
Norwood
Massachusetts 02062
Telephone: 617 769 4200

AR

Acoustic Research

A TELEDYNE COMPANY

r[] Please send specs on the AR-10m

[J Please send a copy of the AR demo
record ‘The Sound of Musical
Instruments’ ($5 enclosed)

| Name
I Address

—_—————— ]




which is 50 dB greater in amplitude
than residual background noise. This
lower level of background noise
(compared with “3%" which is about
-30dB) is more typical of what can be
expected from reasonably good disc
recordings or tapes played on home
equipment and does qualify as hi-fi
reproduction

Figure 1 shows how two tuners,
each having identical “usable sensi-

tivity” (1.7 wV or 10 dBf) may have
markedly different “50 dB quieting
sensitivities.” Tuner ‘B’ is obviously
superior to tuner “A” in this respect,
requiring only 3.0 4V (14.9 dBf) to pro-
duce 50 dB of quieting.

Distortion Measurements

Since the ‘50 dB quieting sensi-
tivity” measurement involves only re-
sidual noise, the standard requires
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Fig. 2—If this idealized i.di. response
could be achieved, adjacent and alter-
native channel selectivity would be
identical and “infinite.”
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Fig. 3—In actual practice, adjacent
channel rejection will be far poorer
(fewer dB) than alternate channel re-
jection.
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that a statement regarding total har-
monic distortion at this signal input
strength be made, in addition to the
distortion measurements made at the
more usual “strong signal” conditions
(formerly 1000 uV, now 65 dBf, which
corresponds to about 977 wV when us-
ing the 300-ohm input terminals of a
tuner or receiver). Furthermore, THD
must now be stated for three audio
frequencies—100 Hz, 1 kHz and 6
kHz—instead of at 1 kHz alone, as was
formerly the practice.

Unaltered Measurements

Aside from the new reference levels
of signal strength (45 dBf, where 100
4V was previously the reference; 65
dBf for measurements formerly made
at 1000 wV), the following publishable
specs remain virtually the same as
they were in the old standards: Cap-
ture Ratio; Alternate Channel Selec-
tivity; Ultimate Signal-to-Noise Ratio;
Frequency Response; IM Distortion;
AM Suppression; I.F., Image and
Spurious Response Rejection, and
Frequency Drift. More sophisticated
techniques for making these mea-
surements are detailed in the standard
itself, but the basic idea of these dis-
closures remains the same.

Adjacent Channel Selectivity

A new measurement included in
the standard is that of adjacent chan-
nel selectivity. The specification pre-
viously listed by most manufacturers
called "“Selectivity”” was, in reality, al-
ternate channel selectivity. That is, it
was a measure (in dB) of a tuner or re-
ceiver’s ability to reject signals spaced
400 kHz away (or two channel widths
removed) from the desired signal fre-
quency. Selectivity (be it adjacent
channel or alternate channel) is large-
ly a function of the band-pass charac-
teristics of the i.f. section of the FM
tuner. If the ideal i.f. bandpass filter
could ever be designed, i.f. response
of a tuner or receiver designed for FM
reception would appear as shown in
Fig. 2 and would measure exactly 150
kHz in width. Then an adjacent or an
alternate channel signal would be at-
tenuated by an “infinite’” amount. In
the real world of physically realizable
designs, the i.f. response curve ap-
pears more like that shown in Fig. 3.
While this band-pass response still
shows excellent attenuation of the al-
ternate channel (400 kHz removed
from center), here to an extent of
about 90 dB, attenuation of signals re-
moved only 200 kHz in frequency
from the desired signal are attenuated
by a mere 20 dB or so. Therefore, as
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“The Sony TC-756 set

new records for performance
of home tape decks’

(Stereo Review, February, 1975)

Hirsch-Houck Laboratories further
noted, “The dynamic range, distortion,
flutter and frequency-response per-
formance are so far beyond the limita-
tions of conventional program material
that its virtues can hardly be
appreciated’’

The Sony TC-756-2 features a
closed loop dual capstan tape drive
system that reduces wow and flutter
toaminimum of 0.03%,logic controlled
transport functions that permit the
feather-touch control buttons to be
operated in any sequence, at any time
without spilling or damaging tape; an
AC servo control capstan motor

each of the two reels; a record equal-
ization selector switch for maximum
record and playback characteristics with
either normal or special tapes; mic
attenuators that eliminate distor-
tion caused by overdriving the micro-
phone pre-amplifier stage when using
sensitive condenser mics; tape/source
monitoring switches that allow instan-
taneous comparison of program source
to the actual recording; a mechanical
memory capability that allows the
machine to turn itself on and off auto-
matically for unattended recording.

In addition, the TC-756-2 offers 15
and 7% ips tape speeds; Ferrite &

three-head configuration; and symphase
recording that allows you to record FM
matrix or SQ* 4-channel sources for
playback through a decoder-equipped
4-channel amplifier with virtually non-
existent phase differences between
channels.

The Sony TC-756-2 is represent-
ative of the prestigious Sony 700 Series
—the five best three-motor 10%-inch
reel home tape decks that Sony has
ever engineered. See the entire
Sony 700 Series now at your near-
est Superscope dealer starting at
$699.99.

SONY@ Brought to you by

and an eight-pole induction motor for Ferrite 2-track/2-channel stereo
W
SUPERSGOPE.
o —e—
*SQis a trademark of CBS, Inc. ©1975 Superscope, Inc., 8150 Yineland Ave., Sun Valley, CA 91352. Prices and models subject to change without notice Consult the

Yellow Pages for your nearest Superscope dealer
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WHY SETTLE
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Custom designed Library Cases will
protect vour magazine copies. These
files are rugged and made with a
rich Kivar cover. Shipped postage
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manufacturers begin to quote ad-
jacent channel selectivity as required
by the new standard, don‘t be too
shocked if you see numbers as low as
20 dB or even worse.

Adjacent channel selectivity has
taken on new importance in recent
years for two reasons. First, the very
fact that tuners are more sensitive
than they used to be means that many
of them can pick up more distant sig-
nals, some of which may only be 200
kHz removed in frequency from the
strong, local station signal. (The FCC
tries to separate station frequencies
by 400 and even 800 kHz in given ge-
ographical locations, but when sta-
tions are many miles apart, the sta-
tions may be only one channel width
apart in frequency or may even oc-
cupy the same frequency.)

The second justification for men-
tioning adjacent channel selectivity
has to do with the very popularity of
FM in recent years. With so many sta-
tions on the air, it is much more likely
(especially in populated metropolitan
areas) that stations will be found
closer together on the FM dial than
they used to be. Improving adjacent
channel selectivity from 20 to 25 dB
may be more significant than the dif-
ference between two sets having al-
ternate channel selectivities of 80 and
90 dB.

Required Stereo
Performance Disclosures

Even before the advent of the new
standard, many manufacturers began
publishing some of the stereo per-
formance characteristics of their
products. It is no surprise to find state-
ments of separation capability for
tuners sold almost from the very first
days of stereo broadcasting. Channel
separation is, after all, what the public
associates most immediately with ster-
eo. As anyone who has ever read our
tuner test reports knows, however,
separation is usually better at mid-au-
dio frequencies (1 kHz or 400 Hz) than
at the frequency extremes, and now
manufacturers will have to tell us sep-
aration capability at 100 Hz, 1 kHz,
and 10 kHz if they wish to comply with
the requirements of the new stan-
dards.

Some tuner and receiver makers
have also seen fit to tell us about har-
monic distortion present when the set
receives a stereo signal. Invariably, the
figure is always worse than for mono,
but again, most disclosures have in-
volved the one mid-frequency, 1 kHz.
Now, as in the case of mono, dis-
tortion will have to be listed for audio
frequencies of 100 Hz, 1 kHz and 6
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kHz. The 6 kHz mark was chosen as
the highest frequency at which THD
must be reported (in mono and ster-
eo) because the harmonics of much
higher audio frequencies would fall
outside the FM audio pass-band and
THD information at such frequencies
would be meaningless.

But more important than THD and
separation figures for stereo recep-
tion are the measurements that will
now have to be reported that dupli-
cate all the sensitivity measurements
made for mono performance. In oth-
er words, “stereo usable sensitivity”’
must now be listed, as must “’stereo 50
dB quieting sensitivity,” “‘distortion at
stereo 50 dB quieting sensitivity,” and
“stereo signal-to-noise ratio at 65
dBf.” As you might have guessed, all
of these numbers are likely to be
“poorer” than those you are accus-
tomed to seeing for mono perform-
ance. For example, while “usable sen-
sitivity’” may typically be about 2.0 wv
(11.2 dBf) in mono operation, it can
range from about 5 uV (19.4 dBf) to 10
or more wV (25.4 dBf) for stereo. Even
more surprising, most stereo tuners
do not reach the 50-dB quieting point
until signals strengths of 30 wV (34.9
dBf) or more are applied to the anten-
na terminals. Small wonder that man-
ufacturers were reluctant to talk
about these numbers before the stan-
dard was formalized and approved!

Whenever stereo signals are re-
ceived and decoded by a tuner or re-
ceiver, frequencies of 19 kHz and 38
kHz are generated or amplified within
the circuits of the receiver. While the
presence of such signal components
at the output of the tuner or receiver
would not be audible to humans, high
levels of these sub-carrier product sig-
nals have been known to affect the
quality of tape recordings made of FM
programs, since such high fre-
quencies can ‘beat” with the tape
recorder’s bias frequency to produce
audible tones and squeals in playback
of the resultant recording. The ability
of the tuner or receiver to attenuate
these super-audible frequencies will
be listed as ‘‘sub-carrier product ra-
tio,”” in dB, and the higher the num-
ber the better. The same thing applies
to "'SCA rejection ratio” which is the
ability of the tuner or receiver to sup-
press 67-kHz products at the output of
the tuner section. This 67 kHz is often
used as an additional FM modulated
sub-carrier to transmit over the main
FM carrier private point-to-point
communications, such as background
music, special news services, and the
like. While such programming cannot
be heard on conventional tuners or
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BEEN
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PRESENT
-RONV
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FUTURE.

This is our Criterion 2005 Heil Air-Motion
Transformer Speaker System.

Incredible purity, astonishing clarity and
definition are achieved through the use of the
Heil Air-Motion Transformer Tweeter. Taste-
fully encased in a simple, uncluttered column,
the 2005's “corona field” Heil Air-Motion
Transformer reveals every important charac-
teristic that the ear has been longing to hear.
The 2005 offers outstanding dispersion to the
highest frequencies, essentially flat response
to beyond 22,000 Hz and complete freedom
from fatigue producing distortion. The 2005
has a continuously variable control allowing
infinite high frequency adjustment to balance
with the acoustics of any room. Advanced
engineering, outstanding performance and
uncluttered styling. You'll find them all in the
2005. And you'll find the 2005 in any of our
coast-to-coast electronic shopping centers
and associated stores.

19905

ELECTRONICALLY SPEAKING,
WHO KNOW'S BETTER THAN

Lafavetle

RADIO ELECTRONICS & SHOPPING CENTERS
Check No. 16 on Reader Service Card M5D

© LAFAYETTE RADIO ELECTRONICS CORPORATION 1975
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Fig. 4—New quieting and THD curves
can be calibrated linearily along both
axes, simplifying interprezation.

Table 1 —New required specifications for tuners, and sample results of three
classes of product.

SPECIFICATION (UNIT OF MEASURE) MODERATE GOOD SUPER
Mono/Stereo  Mono/Stereo  Mono/Stereo
Usable Sensitivity (dBf) 19.4/31.4 11.2/19.4 10.0/14.9
(GuV)/(20uV)  @uV)/(5uY)  (1.7uV)/(3.0uV)
50 dB Quieting Sens. (dBf) 34.9/40.95 19.4/39.4 11.2/34.93
(30uV)/(60uV)  (5uV)/(50uV) (2.0uV)/(30uV)
S/N Ratio @65 dBf (977uV) (dB) 60 /50 70/ 60 75/70
Muting Threshold (dBf) 30/— 5/— 3/~
(may be variable)
Frequency Response, 30Hz-15kHz (—dB)2/3 1/1 0.2/05
THD @ 50 dB Quieting (%)
100 Hz; 1.0/2.0 0.4/0.8 0.1/0.2
1kHz: 1.0/15 03/05 0.1/0.15
6 kHz: 25/6.0 05/20 0.2/0.4
IM Distortion (%) 20/5.0 06/1.0 0.3/0.5
Capture Ratio (dB) 3.0/— 15/ — 1.0/—
Adj. Chan. Selectivity (dB) 100/ — 18/ — 25.0/—
Alt. Chan. Selectivity (dB) 50.0/ — 70/ — 90.0/—
Spurious Response Ratio (dB} 60.0/ — 85/— 100.0 / —
Image Response Ratio (dB) 55.0/ — 80/ — 100.0 / —
IF Response Ratio (dB) 50.0/— 75/ — 95.0/—
AM Suppression Ratio (dB) 400/ — 50/ — 60.0/—
Frequency Drift (kHz) 50.0/ — 25/ — 100/ —
Stereo Separation (dB)
100 Hz: —/20 —/35 —/40
1kHz: —/25 — /40 — /45
10 kHz: —/25 /25 —/35
Subcarrier Product Ratio: (dB) — /45 — /60 —/70

Notes:(—) indicates that no published spec is required for this category,
in mono or in stereo, as indicated. (uV) readings in parentheses under dBf
readings correspond io equivalent “old” or “terminated” microvolts
referred to a 300-ohm antenna input circuit. New power figures (dBf) are
based upon “available power at antenna terminals’ using “open circuit”
microvolts properly terminated with dummy antenna network to match
antenna terminal input impedance.
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receivers (special sets are leased to
subscribers of such services), the
modulation of the 67 kHz can some-
times be heard as a sort of “swoosh-
ing” interference to regular stereo FM
programming, and the better the set,
the higher its rejection capability of
these SCA signals, measured in dB.

Simpler Graphs

Because all signal strengths are now
listed in dBf, graphic plots such as
those used in Audio’s equipment re-
ports relating to tuners and the tuner
sections of receivers will be easier to
interpret. Referring back to Fig. 1, you
will note that the signal strengths (in
microvolts) are plotted on log-type
graph paper. That is, the distance
from 1 &V to 10 wV is the same as from
10 wV to 100 wV. Since the dB scale it-
self is a logarithmic progression, by la-
belling the horizontal axis in dB, the
divisions along the horizontal axis can
now be spaced linearly. A typical ex-
ample is plotted in Fig. 4 and will
henceforth be used in all future test
reports of FM products. We will con-
tinue to add parenthetic notations
along the horizontal axis giving a few
spot values in microvolts (referred to
300-ohm antenna inputs and based
upon the old standard) until our read-
ers become accustomed to the new
dBf notations.

The other graphic presentation
which we use to describe FM per-
formance—channel separation and
distortion versus audio frequen-
cy—remains unaltered since it is easi-
er to interpret when a logarithmic
horizontal axis is used, in which each
octave of the audio spectrum oc-
cupies the same horizontal axis dis-
tance.

A Typical Complete Disclosure

Table | summarizes all the specifica-
tions that the IHF has asked its mem-
bers to publish for a complete dis-
closure of FM product performance.
(The standard itself lists a few others
which the IHF considers as less impor-
tant, such as AFC correction factor,
AFC offset error, and minimum vol-
ume hum and noise.) As an aid in be-
coming acquainted with the new
specifications, we have listed “typi-
cal” results for three fictitious
tuners—a low priced one of modest
performance, a mid-price one of
good performance, and a super FM
tuner that represents near state-of-
the-art performance. Where appli-
cable, we have listed equivalent (old)
microvolt values alongside the new,
preferred dBf readings.
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The 1mpossible dream.

Since 1871 electrostatic speakers
have been but a promise; today

the Koss Model One has made

them a reality.

Unlike most ads, this ad wasn't
written for everybody. In truth, 1t was
meant for a very small number of dis-
cerning audio enthusiasts who have
creamed an impossible dream about
electrostatic speakers. And who have
continually been disappointed.

For those who have dreamed the impossikle, Koss has
developed a full-range electrostatic speaker that reproduces
the lowest to the highest octaves of music with an authority
never achieved in previous electrostatic speakers. Once
you've heard it, we think you'll agree. Until you do, let
us tell you why.

First, the Koss Model One isn’t another hybrid. The
bandpass of 30 Hz to 250 Hz is repreduced by an electro-
static woofer that features over 19 sq. ft. of diaphragm
surface area. No other speaker, electrostatic or dynamic,
has ever reproduced the clarity and power of the lowest
audible octaves like the Koss Model One. Impossible? Just
listen to it.

Second, the Model One represents, to cur knowledge,
the first 4-way design ever offered in electrostatic speakers.
This design approach has allowed Koss to offer the world’s
first electrostatic woofer capable of playing at concert hall
levels. In addition, a unique midrange
panél was designed specifically to avoid
the bigger-than-life spacial distortion
plaguing other large-panel speakers. In
other words, a violin sounds like it is
normal-size rather than as big as a

the fulfillment of the electrostatic promise

IMOSS Model One electrostatic speaker- .

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

cello. The treble and tweeter panel de-
signs were also critically matched to the
wavelength requirements of their respec-
tive bandpasses. The resulting smoath-
ness of response and uniform dispersion
of energy from top to bottom establishes
a new precedent in naturalness and
clarity of reproduced sound.

Third, a major design breakthrough
has been achieved in the Model One
crossover system. And we think it’s a
uniquely patentable system. Insteac of
the expected plurality of additional coills,
capacitors and resistors normally needed
to achieve a 4-way crossover, the Model
One uses no other components than those needed to drive
the separate acoustic panels. In other words, step-up trans-
formers which provide the drive voltage to each of the four
bandpasses also function as the crossovers. This unique
transformer design eliminates the need for additional bulky,
expensive, distortion-proeducing components that, until now,
made a reasonably-priced but high performance full-range
electrostatic system impossible.

Fourth, another innovative design feature of the Model
One is the use of a frequency-sensitive attenuator that
protects the speaker from unwanted sub-sonic signals below
the 30 Hz level as well as potentially dangerous DC voltages
from the amplifier.

And fifth, there's a patented Auto-Charge Bias Supply
that eliminates the need for an AC cord. Imagine an electro-
static speaker system without the old "*AC umbilical cord’’!
Or for that matter, without the obvious electrical dangers.
If that isn't worth hearing, what is?

Your Audio Specialist will be happy
to show you the fulfillment of the elec-
trostatic promise. We don't think you'll
be disappointed in what you hear. Norin
what you buy. But then, the Koss
Model One isn’t for everybody.

©Koss Corporation

Koss International/London, Milan, Dublin, Paris, Frankfurt * Koss Limited/Ontario

Check No. 15 on Reader Service Card



Directory Addenda-II

GTE Sylvania
700 Ellicott St.
Batavia, N.Y. 14020

Harman-Kardon
55 Ames Court
Plainview, N.Y. 11803

Infinity’s Model 500 DSP basic ampli-
fier was misprinted as a tube type in
the October Directory. It is, in fact, a
Class-D, digital signal processing
switching amplifier, using micro-elec-
tronic aerospace circuitry.

Kustom Acoustics
6606 W. Irving Park Rd.
Chicago, Iil. 60634

White Electronics
P.O. Box 86
Roselle, Ill. 60172

White Bicentential

Amplifiers

MANUFACTURER

.
s
x

NOTES
All models solid-state
except where mod. no.
preceded by {T}.
Basic power amps have
mod. no. preceded by (B).
{K} indicates kit price;
(W) wired.
(@) with mod. no. indicates
quadraphonic

HARMAN-KARDON [ A401
C:tation 12(B)
Citation 16(B) | 150 | 20-20

FNENF

13x11x5%
12%:x13x6
19x14x9%

185.00 2 'phone jacks.
295.00
795.00 LED dispiay; bridgeable

/ /
Preamps / /
) / NOTES
MANUFACTURER / Ail models solid-
/ y state except where
/ madel no. is pre-
) / ceded by (T).
y & /' / {K) indicates kit
; QQ« / ;’ / price; (W) wired.
/ S qé‘ / {Q} with mod. no
/ / indicates quadraphonic
HARMAN-KARDDN | Citation 11 2.250 6 5-step EQL speaker switching
$ from power amp.
Tuners
NOTES
MANUFACTURER All models solid-state except
where number is preceded b
()
{K) indicates kit price;
{W) wired.
>
5» Ali models FM/AM, except
x

FM-only where preceded by
(F).

HARMAN-KARDON ]Cuanonls I 20 l1.5 l 60] 60 [

45] |0.25|0.35|2Mus.I 70 ] 2 175 | 1661325 B

Quieting meter.

NOTES: (1) All models solid state except where
mod. no. is preceded by (T).

. : - ;
{2) {K) indicates kit price; (W) wired.

Rece'vers {3) All models FM/AM except FM-only where

& preceded by (F).
MANUFACTURER 5 / (4} {Q) with mod. no. means 4-channel.
& NOTES
$
HARMAN- 3308 18 60 15%x13x4% 21 199.95
KARDON 430 25 17 17x148%x5% 24 319.95
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“M 2

) )
o) Bl

Citation 16 Harman-Kardon 430 Rabco ST-7
SPEEDS
A 33,4578 D 16,33 45,78
8-33,45 E - 16,33 45
C-33only F - Cont. variable
Turntables
MANUFACTURER
/ &
/ §
ES NOTES
RABCO ST-7 B 16%x16% [ 400.00| *NAB, “*rolamite,
(HARMAN - x6% | * " *driven arm.
KAROON)
7 i
/ /
Cassette / /
/
Decks /
MANUFACTURER &/
/& / NOTES
/& & > / )
&/ 0§ A & (D) atter price indicates
/ § & = Dolbyized.
$ $ $
& & N o / {Q) with model number
> Q\(\‘ se q\\é’ indicates 4-channel.
HARMAN- HK2000 X 40-15 3017 15%x10% 16 400.00
KARDDN <2 +2 x5%
HK1000 X |2 40-13 3015 15%x10% 12% 288.00
+2 +2 x4%
Speakers
MANUFACTURER
& NOTES
$
<
GTESYLVANIA GTE 210 Ac.sus. 10 42 8 24x15%
x11%
GTE 312 Acsus| 12 38 8 | 17x27
x11%
GTE 412 Acsus| 12 38 4% | Cone | 1% Oome | 2T M 30-25| 91| 150[ 500, | 8 | 18%x28%
% Dome +3% 2k, 8k x12%
KUSTOM Monolith - (16) | 30-36 (8) Cone 8} Dome 1200 775, |8/2 | 30x48 Var. Cloth, | 670 2900.00 *Tapered acoustical
ACOUSTICS 12 5 % 3500 x24 var. line.
Colossus . (8) 12934 (4) Cone 4) Dome - 600 775, [4/1 ) 72x36 Var. | Cloth, | 480 1695.00 *As above.
12 5 % 3500 x20 var.
Titan Trans. (2} 15 (2} Cone (2) Oome MT 300 775, | 4 48x30 Eb- Cloth, | 294 1489.00
Labrynth line 12 5 % 3500 x18 ony var.
T0S N @} 12938 (2) Cone | 12} Oome - 600 175, |8/2 | 48x30 Var. | Cloth, | 318 1295.00 * As above.
12 5 % 3500 x18 var.
TSM M 2) (3237 5 Cone % Dome 300 775, | 4 36x23 Var. Cioth, 143 849.00 *As above.
12 3500 16 var.
STL Trans. 12 18 5 Cone ‘ Dome | MT 250 775, | 8 | 48x15% |Var Cioth, | 108 749.00
line 3500 x14 var,
SMT . 12 /3036 5 Cone % Oome MT 250 775, | 8 | 36x16 Var. Cloth, 95 559.00 *As above.
3500 x13 var.
ST-3 . 12 129-33 5 Cone % Dome | MT 250 775, | 8 | 35%x15% |Var. | Cloth, 83 449.00 *As above
3500 x12 var.
SIM-2 L 12 129-33 - - % Dome | T 250 1800 |8 | 27x17 Var. Cloth, 63 329.00 *As above.
xt1 var.
FSM-2 ¥ 12 (31360 - - % Oome | T 250| 1800 | 8 | 30x16 Var. | Cloth, 65 299.00 *As above.
x13 var.
WHITE Triple Shot Dual 12} - (5) Dome - 30-20| 87| 150| 1200 | 8 | 46x16 0il. Foam, | 100 349.50 *Glass cones.
ELECTRONICS port - 3% +2 x8 fruit.| bik.
Shot Glass Port. 14) - 3% Dome | T 40-20| 87| 50| 1200 |8 | 28x8 Vinyl| Foam 25 159.50 *Glass cones. Also
col. - +2 x8% wal. blk. avaitable as Bicentenial
model w. peekaboo
grille & red, white, &
1 blue woofers.
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[ Equipment Profiles

Lux Model T-310
AM/FM Stereo Tuner

MANUFACTURER'’S SPECIFICATIONS
FM Section

IHF Sensitivity: 2.2 .V. Sensitivity for 50 dB S/N: 2.2 V.
$/N: 75 dB. THD: Mono, 0.1%; Stereo, 0.12%. Selectivity: 70
dB. LF. Rejection: 99 dB. Image Rejection: 90 dB. Spurious
Rejection: 95 dB. AM Suppression: 55 dB. Capture Ratio: 1.5
dB. Stereo Separation: 1 kHz, 45 dB; 100 Hz to 10 kHz, 30 dB.
Muting Threshold: 5 v, variable. Stereo Threshold: 5 V.
Frequency Response: 20 Hz to 15,000 Hz, +0.2, —1.5 dB.
AM Section

IHF Sensitivity: 14 V. S/N: 50 dB. L.F. Rejection: 85 dB.
Image Rejection: 80 dB. THD: 0.5%.

Dolby and Output Characteristics

Output Level: 1.8 V for 100% modulation. “0” Dolby Lev-
el: 900 mV. AM Output Level: 1.5 volts for 100% modu-
lation. Dolby Tape Play THD: Less than 0.1% from 20 Hz to
20 kHz, at 0 Dolby level. Dolby Tape Play S/N: 80 dB.
General Specifications

Dimensions: 19 in. W by & in. H by 11 in. D. Weight: 20 Ibs.
Suggested Retail Price: $595.00.

Having visited Japan on several occasions, | can attest to
the popularity of Lux Corp. products with Japanese audio
enthusiasts. The better audio shops which I visited invariably
used a Lux amplifier as a “*standard of comparison” or for
playing special program material which they wanted to
demonstrate. Some years ago, Lux teamed up with an Amer-
ican-based company and attempted to distribute a special

Fig. 1—Rear panel.
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line of products intended for the more general audio mar-
ket (as opposed to the top-performing and top-priced units
the company sells in its own domestic market, as well as in
Europe and Asia). More recently, Lux formed an American
company, which is called Lux Audio of America, Ltd., and
the Model T-310 is the first product we have had a chance to
measure and test from this new company. As we understand
it, the new company plans to market the very same products
which are so acclaimed in Lux’s home market (except for
modification to U.S. voltages and frequencies used in FM).
Based on our measurements and use of this first product, we
expect that Lux audio equipment will become as highly re-
garded in this country as it is in Japan.

The Lux T-310 tuner, like all of the company’s com-
ponents, comes complete in a rosewood cabinet which
compliments the rich looking, bronze-gold colored front
panel beautifully. A large dial at the right of the panel has a
linearly calibrated FM dial, and AM dial scale, and an illumi-
nated dial pointer. Below the scales and to the left are a sig-
nal-strength meter (which also doubles as a calibrating me-
ter for the Dolby noise reduction circuitry that’s built in) and
a center-of-channel FM tuning meter. At the right are two
jewel-lights which tell the user whether AM or FM has been
selected and at the extreme right of the dial scales is a stereo
indicator light in the form of an inverted candelabra. A mas-
sive tuning knob is coupled to an effective flywheel at the
lower right of the panel.

The left section of the panel includes a push-button pow-
er on/off switch, a selector switch, three three-position
toggle switches, and a pair of momentary push button
switches. The selector switch has positions for AM,
FM/Stereo, stereo-only, and mono. The first of the three
toggle levers selects variable or fixed interstation muting or
turns off the muting entirely. Interestingly, this is the first
tuner we have encountered which also provides interstation
muting on AM. The second lever introduces a noise-filter
circuit for either AM or FM, while the last lever switch is

Fig. 2—Interior view.
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used to selectively decode Dolbyized FM broadcasts or to
make the entire Dolby circuitry available for use with tape
recorders in recording and playback.

The rear panel of the T-310, shown in Fig. 1, resembles a
preamplifier more than a tuner, and, in fact, in many ways
this unit offers control features ordinarily found only in sep-
arate control preamplifiers. For example, there are fixed and
variable main-output jacks (the latter controlled by an out-
put level control on the rear panel), dual pairs of tape-play-
back jacks intended for connection to tape-deck outputs
and to the monitor jacks of an integrated amplifier, record-
out jacks, and a four-channel| detector output jack. Left and
right Dolby calibration potentiometers are also accessible
from the rear panel, as are threshold controls for both the
AM and FM muting circuits. A de-emphasis switch selects 25
microsecond or 75 microsecond operation, the former value
required for properly receiving Dolbyized FM transmissions
in this country. Both the 300-ohm antenna inputs and the
AM external antenna inputs are of the screw terminal type,
whereas the 75-ohm FM antenna input is a co-axial con-
nector. An antenna attenuator switch is also provided, for
use in case of strong-signal overload. There are also multi-
path indicator jacks for connection to the horizontal and
vertical inputs of an oscilloscope. A line fuse, a.c. receptacle,
and dial area brightness switch complete the rear panel lay-
out. The built-in ferrite bar antenna is located inside the
chassis and is therefore non-adjustable.

Figure 2 is a close-up photo of the internal layout of the
chassis of the Lux T-310. Eight major circuit board modules
are used in the design, including the sealed FM front-end
which contains two dual-gate FETs (r.f. amplifier and mixer)
and a four gang variable capacitor. The i.f. section utilizes
four ICs and an input bi-polar transistor, plus a combination
of solid-state i.f. filters and conventional interstage trans-
formers. Included in this module is the elaborate AM and
FM muting circuitry which not only senses signal strength
but also analyzes noise content as well as center-of-channel
tuning before turning on the audio signal when the mute
circuitry is utilized. This sophisticated muting circuit alone
uses 14 separate transistors. Stereo multiplex-decoding cir-
cuitry consists of a single IC followed by a low-pass filter to
attenuate sub-carrier output products. The AM module
consists of a separate r.f. amplifier stage (a 3-gang variable
capacitor is used in this circuit) and three i.f. stages plus an
amplified AGC circuit. A total of seven transistors are used
in the AM section. Dolby circuitry is similfar to that found in
other, separate Dolby add-on units and is, of course, includ-
ed under a licensing agreement from Dolby laboratories.
Lux elected to use discrete components as opposed to the
"chips” which are now available for that purpose. A power-
supply module, incorporating four transistors and two FETs
for regulation, completes the circuit layout. Major com-
ponents are clearly identified on each module, and work-
manship and layout are such as to make servicing easy. In-
terwiring between major modules is neatly harnessed and
dressed, and all modules seemed mechanically well an-
chored and impervious to damage from shipping or other
rough handling.

Laboratory Measurements

It would appear that Lux intends to be one of the more
conservative audio makers when it comes to published
specs, as most of our results were far superior to those
claimed in the owner’s manual. For example, best signal-to-
noise ratio in mono read 78 dB—about as good as we are
able to read with our Sound Technology FM Stereo Gener-
ator. Distortion in mono and stereo was the lowest we have
ever read for any tuner at any price. It measured 0.033% in
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mono_and 0.06% in stereo at mid frequencies, as shown in
the graphic plots of Fig. 3. The 50-dB quieting mark in mono
occurred at an input signal strength of only 2.0 microvolts
(as against 2.2 wV claimed). IHF sensitivity measured exactly
1.7 4V as claimed. This corresponds to exactly 10 dBf, using
the newly approved IHF standards which measure signal
strength in terms of power rather than voltage. Ultimate
quieting in stereo was an impressive 72 dB, and approxi-
mately 30 4V was required to reach that stereo quieting (35
dBf).

The standard calibration of our graph in Fig. 4 (with re-
spect to percentages of distortion) was just not sufficiently
expanded to permit accurate plotting of THD over the audio
range in mono and stereo. Specifically, mono THD was well
below 0.1% from 30 Hz to 10 kHz. Stereo THD readings hov-
ered around the 0.06% mark from 30 Hz to 4 kHz, increasing
to 0.5% at 10 kHz, still unusually low. Best stereo separation
of 48 dB was observed for a 400 Hz signal, and separation de-
creased to 38 dB at 50 Hz and to 31 dB at 10 kHz—well within
published claims.

Lux’s conservatism extends to some of the "lesser” FM
specs as well. We measured a capture ratio of 1.2 dB, as op-
posed to the 1.5 dB claimed, and alternate channel selectiv-
ity turned out to be 76 dB as against 70 dB claimed. All re-
jection figures (image, i.f. and spurious) were in excess of 95
dB. Muting threshold was at 5 4V in the fixed position of the
muting switch, and it was variable from 3 4V to 30 &V when
the front panel switch was moved to variable mute. Stereo
threshold (switching) occurred at an input signal strength of
4 v (17.2 dBf) and was positive and instantaneous with no
semi-stereo condition apparent.

We made just a few measurements of AM performance
and obtained results that were entirely consistent with pub-
lished claims, with the exception of distortion which better-
ed spec at 0.4% for 30% modulation.
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Fig. 3—FM quieting and distortion characteristics.
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Fig. 4—Separation and distortion versus frequency.
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Using our FM generator, we determined that 0"’ dB Dol-
by level (as read on the dual-purpose front panel meter)
corresponded to an FM modulation level of around 45% in
mono and around 40% in stereo (allowing for the 19 kHz pi-
lot).

Listening and Use Tests

The Lux T-310 will really display its merits if you are for-
tunate enough to live in an area where some stations contin-
ue to practice good signal transmission and we were able
to detect the tuner’s superior noise-quieting characteristics
and excellent sensitivity even in our listening tests, since
these qualities are not dependent upon station studio prac-
tice. Proper de-emphasis and unerring frequency response
were also quite evident—though it was clear from our lis-
tening tests that not all stations even take the pains to worry
about these important parameters at the broadcast end.
From a functional point of view, the Lux T-310 is a wonderful
tuner to use. The AM muting feature has to be heard to be
believed. And, of course, if you own any kind of tape equip-
ment (open reel or cassette) that lacks Dolby noise reduc-
tion, you pick up in the T-310 an “accessory’’ that generally

sells for more than $100.00 when bought separately. In that
connection, it should be noted that if the Dolby feature is
not something you require (because you already own an
outboard Dolby unit), another version of this tuner is avail-
able from Lux. The Model T-300 performs exactly the way
the T-310 does, we are told, but does not include the Dolby
feature and sells for $100.00 less than the T-310.

Since test reports are generally expected to come up with
at least one criticism, we searched and searched and finally
came up with one. The unit tested has the de-emphasis
switch on the back of the unit, a mildly awkward place
to get to in some installations, but the folks at Lux
tell us that production has already been changed so that
de-emphasis is automatically switched when the front
panel switch is changed from FM to FM-Dolby. Properly
chastened, we were (and are) ready to admit that Lux’s first
tuner entry in the U.S. market is a stunningly executed prod-
uct that should appeal to the FM buff who seeks the finest
FM reception available and has good enough broadcasters
in his area to justify its incorporation into a top component
system for home listening. Leonard Feldman

Check No. 71 on Reader Service Card

Dual 601 Turntable

MANUFACTURER’S SPECIFICATIONS

Speeds: 33-1/3 and 45 rpm. Wow & Flutter: Less than 0.06%
DIN B. Rumble: -63 dB, weighted. Variable Speed Range:
+3%. Dimensions: 12-1/2in. W x 14-3/4in. D x 4-1/2in. H,
less cover. Price: Less than $270.00.

Dual must be one of the oldest companies in the audio
business, in fact they celebrate their 75th anniversary this
year! The first Dual turntable appeared back in 1926 and cu-
riously enough, it used dual motors, one a.c. powered and
the other clockwork. Both could operate the turntable and
the choice was up to the user. At that time, twin operation
was not uncommon but usually the two motors were clock-
work or an a.c. motor might be employed to wind up the
spring—a method preferred by many broadcast stations be-
cause of hum problems!

The Dual line of automatic record changers have long
been noted for exceptionally fine workmanship and out-
standing performance. Recently two single-play models
were introduced, the Models 601 and 701, the latter being a
direct-drive unit costing $400. Model 601 is similar in many
respects, but it has a belt drive and a slightly different tone
arm. Styling is neat and attrzctive in charcoal black and silver
with a highly polished tonearm, and it comes complete with
a walnut finish base and hinged, plastic dust cover. Al-
though the 601 looks fairly conventional, it has some rather
unusual features. For example, the two-position speed con-
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trol on the left is a rotary lever type, but at the shaft end is a
small concentric knob which controls the pitch—in other
words, a fine speed adjustment. This does not use an eddy
current whee! or tapered spindle but it actually expands or
contracts the drive spindle. Engineers who use lathes or coil
winders are familiar with this concept, but as far as | know,
the 601 is the only turntable to make use of it.

On the right is another rotary lever for Start-Stop and to
the right of that is a small control for single-play or repeat.
Behind it is the cue lever, and further to the rear is the anti-
skating control which is calibrated for conical, elliptical or
CD-4 styli. The tonearm is 8-3/4 in. long, and the counter-
weight is elastically damped to reduce the possible effects
of arm resonances. A four-point gimbel suspension is used,
and the rotary dial of the stylus force gauge is calibrated
from 0 to 3 grams. (Many years ago, | designed a phono cart-
ridge and its weight was four ounces. The stylus was made of
steel and held by a set screw that probably weighed more
than a hundred modern styli!) The cartridge holder of the
601 has a quick release lever and an alignment gauge is sup-
plied—a most important item. The motor is an eight-pole
synchronous type, and a belt links it to a flywheel beneath
the platter itself. The platter is a 12-in. aluminum casting,
weighing 4-1/2 Ibs, and is dynamically balanced. Speed in-
dication is given by a strobe, which is located in a window to
the left of the Start switch.

Measurements

The cartridge used for the tests was a Shure V-15 Mk [1I,
and no difficulty was experienced in mounting it in the sheli
with the hardware supplied. (Nothing is more infuriating
than finding out that the screws supplied with a cartridge
holder are a sixteenth of an inch too short! Have you ever
tried buying these tiny screws?) The first measurements
were for wow and flutter, and the combined figure came
out at less than 0.05% using the DIN standard. Rumble was
also extremely low at -65 dB (ARLL weighting). Tracking er-
ror is quoted as less than 0.3 degrees per inch and this was
confirmed. The stylus force gauge was found to be remark-
ably accurate, with deviations less than 5% above one gram.
Vertical and lateral arm bearing friction was insignificant,
the figures specified being only 7 and 15 milligrams. Arm re-
sonance, with the Shure cartridge, was low in amplitude
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Celestion

loudspeaker

specialists

since

1924

NewCelestionUL6.Com-
pact enclosure provides
35 Hz-28 kHz overall res-
ponse *+3.5 db 80 Hz-20
kHz. Power handling 20
watts continuous RMS
sine wave. Can be used
with amplifiers up to 80
watts RMS per channel.

New Celestion Ditton 33. Overall
response 40 Hz-28 kHz; +3 db
60 Hz-20 kHz. Power handling
33 watts DIN continuous.

#,,@

.
i,

DITTON 33

L]
x,_"
.

New Celestion UL8. Overall res-
ponse 30 Hz-28 kHz; +3 db 70
Hz-20 kHz. Power handling 25
watts continuous RMS sine
wave. Can be used with ampli-
fiers up to 100 watts RMS per
channel.

uLs

Ditton 44 Monitor. Power handI-
ing 44 watts DIN continuous. "It
could take 100 watts (at 300 Hz
on a steady-state basis) to
produce an output of 106 db,
and a power pulse of 486.5 watts
(973 watts peak) to yield an
output of 116 db. These figures
attest to both the Ditton's
robustness and to its excellent
dynamic range . . . " —High
Fidelity, June 1973.

DITTON 44

New Celestion UL10. Overall
response 20 Hz-40 kHz; + 2 db
40 Hz-20 kHz. Power handling
50 watts continuous RMS sine
wave. Can be used with ampli-
fiers up to 200 watts RMS per
channel.

uL1o

Ditton 66 Studio Monitor is top of
Celestion Ditton Series and has
received rave reviews worldwide.
Appointed “Reference Standard”
by “Revue du Son” of France.
Features 16 Hz-40 kHz overall
response, ultra-low distortion,
high efficiency. Power handling
80 watts DIN continuous.

DITTON 66

Also available: Ditton 15 “Bookshelf Classic’
Ditton 25 floor standing luxury loudspeaker

The following quality drivers, used in the 8 models listed above, were totally researched, designed, and buiit by

Celestion—Britain’s most experienced loudspeaker manufacturer.

HF2000

HD1000
from listener fatigue.

HD700
MD500

New 2” pressure-dome midrange unit.

¥%” pressure-dome supertweeter specified for B.B.C. monitors.
New 1" pressure-dome tweeter ensures extended treble response, excellent dispersion and complete freedom

2” soft-dome midrange unit covers 500 Hz-5kHz with very low distortion, exceptional dispersion. Extremely

powerful magnetic field ensures critical damping and high power handling.

MC5
MC6

BASS
UNITS

New 5” midrange unit with low mass fibrous cone for outstanding transient response.
6” plasticized midrange unit in damped hermetically sealed transmission line.

UL bass units have 1.5” voicecoil, massive magnet system and specially treated Bextrene diaphragm. Ditton
bass units have specially plasticized fibrous cone to prevent resonances; neoprene roll front suspension permits

long linear axial movement for low distortion bass reproduction.

ABR'’s
limits.

Sole North American Distributors:

ROCELCO INC. 160 Ronald Dr. Montreal, Canada H4X 1M8 Phone[514] 489-6842
Los Angeies: (213) 985-5707 Chicago: (312) 381-4559 New York: (516) 938-4057

Auxiliary bass radiators ensure excellent bass response, raise sensitivity, and reduce distortion to negligible
Check No. 10 on Reader Service Card




with the maximum points at two frequencies—8 and 13 Hz, a
result of the decoupled counterbalance. The force required
to operate the arm return mechanism was very small and not
likely to bather the most fragile cartridge. Finally, the pitch
control was checked, and the range was found to be +3 and
-4% which is more than adequate for most purposes.

Fig. 1—View from beneath the Dual 601.

In-Use Test

Records can be played manually or automatically. In the
latter mode the control switch is turned to Start and the arm
will move to the record lead-in groove (if the selector switch
is set to 45, the arm will drop to the correct position for 7-in.
records). The alternative is to simply move the arm to the re-
quired position and then gently lower it with the cue le-
ver—by which time the turntable will have reached its cor-
rect speed. The cue lever is well-damped and positive in op-
eration with no side shifting-——a pleasure to use. The whole
player unit is spring mounted to the base but the tension is
tighter than usual and acoustic feedback should not be a
problem. The special dual-compliance arm counter weight
helps a lot too, and it was surprising how much vibration
could shake the base before audible mistracking occurred.
Incidentally, the Shure V-15 tracked nicely down to 0.75
gram, but to be on the safe side the weight was increased to
just over 1 gram. The instruction manual contains a table
giving optimum settings of the anti-skating control for vari-
ous tracking forces and styli, but 1 didn’t find the adjustment
that critical although it might be with CD-4 cartridges. The
connecting leads were unsuitable for CD-4 use, but | under-
stand that special low-capacity types are available.

Summing up: The Dual 601 is unquestionably one of the
finest single-play turntables in its price range and it deserves
the best phono cartridge to go with it. What more is there to

say? George W. Tillett
Check No. 72 on Reader Service Card

Advent Model 400 FM Radio

There are no technical specifications supplied with Ad-
vent’s two-piece Model 400 FM Radio, and indeed, that’s a
pity, since an unsophisticated shopper might mistake this
little system for “just another table radio,” much as we did
when we first unpacked it. As we were soon to learn, this is
no ordinary radio and, though we started out to do a “quick
test” of its performance, we soon discovered that it merited
the full lab treatment we normally accord full-fledged, high-
fidelity component receivers.

In fact, the electronic module of the system, packaged in a
trim, matte-white plastic cabinet and fitted with a tastefully
screened aluminum front plate, is a complete monophonic
receiver that measures only 4-1/2 in. wide by 6-5/8 in. high
by 6 in. deep. Its rear panel, not visible in the system photo,
is equipped with antenna terminals for connection of a 300-
ohm outdocr antenna (a single length of wire is supplied for
use in strong-signal areas), rugged red and black spring-
loaded speaker terminals (which accept the stripped ends of
the 40-ft. speaker cable supplied), a tuner output jack (for
connection to a tape deck’s input or the input of any con-
ventional audio component system), and an AUX input for
connection of any other high level program source such as
the output of a tape deck. A slide switch on the rear panel
selects internal tuner signals or external AUX program
source. About the only thing the little receiver lacks to qual-
ify as a full receiver component is facilities for amplifying the
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output of a magnetic cartridge. Of course, any inexpensive
preamp could be added to take care of that extra gain and
equalization needed. The little system is, of course, mon-
ophonic. Advent suggests that it would make an ideal addi-
tion for dorms, stores, eating places, and in homes where its
most important purpose is to provide those accustomed to
superior sound reproduction with a convenient means of
having music wherever they want it.

While it is not obvious from the photo, the tuning dial of
the Advent is a vernier type. That is, it takes three full turns
of the black portion of the tuning knob for the inscribed
line on the silver outer ring to span the range from 88 MHz
to 108 MHz. This affords sufficient fine tuning ability and,
unlike most “table radios,” there are calibration marks for
every MHz of the FM band. Other front-panel controls in-
clude a volume control (which turns off the set in its most
counterclockwise position) and bass and treble controls.
About the only thing we would have liked to see added is
some visual indication that the set is turned On, as there is
no pilot lamp on the front panel.

Those familiar with the Advent ““Large” speaker and the
Advent “Small”’ speaker might well dub the speaker sup-
plied with the Model 400 the Advent “Tiny” speaker, since,
except for its size (6-5/8 in. high by 11 in. wide by 6 in.
deep), it follows traditional speaker designs practiced by
that firm. It is a true ‘‘acoustic suspension’’ sealed enclosure
containing a single long-throw, 4-1/2 in. driver, plus a spe-
cially designed LCR network which, according to Advent,
shapes or contours the speaker’s response to achieve “‘satis-
fying tonal balance on a wide range of source material un-
der a wide variety of listening conditions.” Note, too, that
the height and depth of the speaker are the same as those of
the receiver portion so that the two modules can be butted
together or separated up to the limit of the speaker cable
supplied. The back of the speaker contains an arrangement
for storing excess speaker wire lengths if the two units are
separated by less than the 40 ft. permitted by the cable sup-
plied.

AUDIO e JANUARY, 1976



High praise for ADC MKII low mass cartridges.

“This cartridge (ADC XLM MKII) “Tracking ability at low and middle
gave us some of the smoothest frequencies was exceptional... the high
and cleanest high-end results we have level required half the tracking force
heard from record reproduction. of most other cartridges. . . one of
Heavily recorded difficult musical the best 2-channel stereo cartridges
passages were handled with ease and and better than most CD-4 types.”
overall musical accuracy was maintained.” (ADC Super XLLM MKII)

The Len Feldman Report Hi-Fi News and
in FM Guide Record Review

ADC XLM MKI cartridges embody principles found in no other
cartridges, as evidenced by our U.S. Patent. They feature a unique
“induced magnet” whereby the magnet is fixed and the magnetism
is induced into a tiny hollow soft-iron collar. This collar in turn
moves between the pole pieces thereby allowing for a major reduc-
tion in the mass of the moving system. This LOW MASS permits
the stylus to trace the most intricate modulations of the record
grooves with a feather-light tracking force—as low as % of a gram.

This results in super-linear pick up especially at the higher
frequencies of the audible spectrum, which other cartridges either
distort or fail to pick up at all. This low tracking force also assures
minimal erosion and a longer playing life for the records.

This family of LOW MASS Cartridges is offered with Shibata
type and elliptical diamond styli.

For detailed specifications, write ADC.

@' AUDIO DYNAMICS CORPORATION

A BSR Company « New Milford, Conn. 06776

Check No. 4 on Reader Service Card




Receiver Circuitry

With the aid of a magnifying glass, we were able to exam-
ine the schematic diagram found on the underside of the re-
ceiver cabinet. Believe it or not, all three elements of the FM
front-end (r.f., oscillator, and mixer) use FETs. Interstage
transformers are used for i.f. tuning of the two IC stages,
which are followed by a detector-driver stage (bi-polar), a
ratio detector circuit, and one stage of audio amplification
ahead of the Tuner Out jack. A full negative-feedback (Ba-
xandall) tone-control circuit is used for bass and treble con-
trols, the output of which is fed to a differential amplifier
which serves as the first stage of the power amplifier section.

Liberal use is made of diode chains in series for biasing of
drivers as well as the complementary-symmetry, NPN-PNP
output stage, which is capacitively coupled to the speaker
output terminals. The power supply is transformer-isolated
and uses a bridge rectifier system for generation of the out-
put stage voltage. Tuner voltage is regulated electronically
by a familiar transistor plus Zener diode arrangement. The
receiver is internally fused in the primary of the power sup-
ply transformer. All of this, mind you, plus the companion
speaker, at a suggested retail price of $125.00!

FM Performance Measurements

After but a few cursory measurements, we decided that
this little receiver deserved the full treatment, and so our
usual plot of quieting and distortion is shown in Fig. 1. Us-
able sensitivity measured 2.9 microvolts. This corresponds to
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a new dBf figure of 14.64 dBf (0 dbF = 0.55 pV across 300
ohms. Henceforth, all our tuner test reports will include the
newly authorized dBf figures per the new IHF/IEEE/EIA
Tuner Standards). The 50-dB quieting mark was achieved for
a signal strength of 10 uV (25.4 dBf). Maximum signal-to-
noise ratio, obtained with asignal strength of 65 dBf (similar,
but not quite equal to the nominal 1000 ¢V measurements)
was 64 dB. Even more amazing was the monophonic THD
reading at the same signal strength which turned out to be
0.23%—not much more than we’ve measured for the very
best tuners and receivers on the market!

Nor did the distortion change radically at audio frequency
extremes, as can be seen in the plot of Fig. 2. Even at 10 kHz,
THD was well under 0.5%, reaching that figure at the limit of
the FM audio passband, 15 kHz.

Amplifier Measurements

Advent supplies no information as to the power output
capabilities of the Model 400 receiver, and indeed this infor-
mation is a bit academic since the company has matched the
small speaker to the receiver so as to provide good sound
levels under typical listening conditions. Nevertheless, we
were curious and performed our usual amplifier measure-
ments, via the AUX input. Based upon these measurements
we would rate the amplifier as having a power output of 4.0
watts at mid-frequencies, as shown in the curves of Fig. 3.
THD and IM reach a nominal 1.0% at an output of 4.6 watts.
At levels below 4.0 watts, THD is under 0.2%, while IM ta-
pers off more gradually. While we expected the power band
to this little receiver to be rather limited, it isn’t all that nar-
row. At a 2-watt level, distortion remains under 0.5% all the
way down to 50 Hz, while at a 1-watt listening level, dis-
tortion remains under 0.5% all the way to 30 Hz or so. There
would have been little point in extending power response
much further in view of the frequency response limitations
of the little speaker system supplied. In our subsequent lis-
tening tests, we judged the speaker as being able to produce
frequencies down to about 60 Hz with relatively low audible
distortion—quite a feat in itself for a 4-1/2-in. driver. Dis-
tortion versus frequency for the power levels tested is
shown in the curves of Fig. 4.

Frequency response of the amplifier section is flat within 1
dB from 60 Hz to 30 kHz and within 3 dB from 47 Hz up to 37
kHz. Hum and noise, referred to full output at the AUX in-
put jack, was measured at -63 dB, and residual hum and
noise at minimum volume settings was -68 dB. Tone control
range, plotted in Fig. 5, is typical of that obtained with this
popular feedback circuit.

Listening & Use Tests

FM reception using the Advent Model 400 was generally
excellent, though we did measure dial calibration errors of
as great as 300 kHz at extremes of the band. When tuning
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LISTEN TO OUR DIRECT-DRIVE TURNTABLE.
YOU WON'T ONLY HEAR HOW ACGURATE ITIS.
YOU'LLSEE IT.

HIRELT DAWE

ACMYO EONTROLLE SREORD HAVIR MOOKL KR U

Your valuable record collecion deserves to be heard on the best equipment. And that includes
the best tumtable.
The Toshiba deluxe Model SR-355 tumtable has a built-in stroboscope that lets you see

Just how accurate it 1s.

The SR-355 s a totally menual, direct drive umt. It's equipped with a DC servo-motor, an
S-shaped static-balanced tonearm with damped arm elevator, stylus force adjustment, and anti-skate
adjusting knob. The screw-in cartridge shell fits a universal mount. And the platter 1s made

of die-cast aluminum.
Its wow/ flutter measurement 1s .04% and the two operating specds

(333 and 45) have a 2% adjustment.
Sit back and enjoy your music on the Toshiba SR-355 turntable.

It may be the first time you really hear it.

-

iy

R

The stroboscope offers
2% adjustment of the two operating speeds.

TOSHIBA

Toshiba America, Inc.
280 Park Ave.. New York. N.Y. 10017 - 3727 West Olympic Blvd.. Los Angeles, Calif. 90019 - 3225 East Carpenter Freeway. [rving, Texas 75060

Cartridge not included Check No. 32 en Reader Service Card



from station to station, there is a bit of "“raggedness’ that oc-
curs as one encounters the “edge” of a channel, which
made us appreciate the muting feature normally found on
component receivers but not available on this unit. Users
can keep volume settings low when tuning from station to
station if they are bothered by this. Once tuned in properly,
sound is clean and quite unlike anything you have ever
heard from a “table model” radio. We were rather aware of
the tonal contour of the speaker system, which is pleasant to
listen to but which, in our judgment, is not flat. While we
were not about to engage in lengthy speaker performance
measurements, we did a quick analysis of the response of
the speaker system, using a sound pressure level meter
placed just a few inches from the face of the speaker system
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Fig. 5—Tone control range and frequency response.

and applying different tones to the AUX input, referred to
100 dB SPL level at 1000 Hz. The results are shown in Fig. 6
and are intended only to depict the general character of the
speaker response and do not purport to provide absolute
level or amplitude measurements.

We must say again that the Advent Model 400 FM radio is
about the best sounding small unit we have ever heard. De-
spite having the speaker enclosure separated from the re-
ceiver section (a principle to which all of us devoted hi-fi
fans subscribe), the module pair is small enough to allow
one to bring this good sound into just about any size room,
no matter how cramped. Leonard Feldman

Check No. 73 on Reader Service Card
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Fig. 6—Approximate amplitude response of Advent 400
speaker system, measured on-axis at six inches. (0 dB refer-
ence equals 100 dB SPL.)

Micro-Acoustics QDC-le
Phono Cartridge

MANUFACTURER’S SPECIFICATIONS
Stylus: 0.0002 x 0.007 in. elliptical diamond. Frequency Re-
sponse: 5 Hz to 20 kHz + 2 dB. Tracking Force Range: 0.9 to
1% grams. Channel Separation: Nominally 30 dB at 1 kHz,
nominally 20 dB at 10 kHz. Output Voltage: 3 mV at
5cm/sec. peak recorded velocity. Load Recommendation:
47 kOhms. Price: $110.00. Also available as QDC-1q for CD-
4, $120.00, and QDC-Is with spherical stylus, $100.00.

Although the electret principle is considered by many to
be of recent vintage, it actually is about 50 years old. The
electret principle, which in reality is dielectric absorption,
was developed by the Japanese scientist, Eguchi, in 1925.
Eguchi permitted melted mixtures of wax to harden in a
strong electric field and found that he had obtained dielec-
tric absorption which remained relatively undiminished
over a period of years. Thus, the electret is a permanently
polarized solid dielectric and the electrostatic analog of a
permanent magnet. Its application in audio did not come
until about 35 years later when scientists at Western Electric
improved the electret to the point that it would hold its pol-
arized charge indefinitely, thus forming the basis for its first
audio application—the electret microphone.

The Micro-Acoustics QDC-le electret transducer is an al-
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most perfect device for transforming mechanical vibrations
into analogous electrical signals (without the use of an ex-
ternal voltage source), whereby the output voltage is the ex-
act analog of the mechanical vibrations. These vibrations are
coupled from the record groove by the stylus bar and re-
solver (the resolver is a mechanical device used to separate
the complex vibrations of the stylus into the left and right
components). The resolver, in turn, is in direct mechanical
contact with the left- and right-channel electret trans-
ducers, where varying pressure on the transducers gener-
ates electrical signals which are transmitted to the internal
resistive network at the cartridge output terminals. The re-
sistive network converts the cartridge from an amplitude to
a velocity responding cartridge. Like all stereo cartridges, it
operates into the usual 47 kOhm load present at the phono
inputs of most preamplifiers. However, it will operate equal-
ly well across any load resistance, e.g., 100 kOhms. Any stan-
dard audio cables may be used between the cartridge and
phono input of the preamplifier inasmuch as the frequency
response of the Micro-Acoustics QDC-le is not affected by
the usual cable capacitance. The electret self-resonance
(mechanical) is above 40 kHz, well above the audio spec-
trum, and is damped by the special damping blocks inside
the cartridge. There is no electrical resonance present in an
electret cartridge.

Measurements

As is our practice, measurements are made on both chan-
nels, but only the left is reported. During the test period,
temperature was 70° F £ 1° and the relative humidity 60-64
per cent.

Before any measurements are made, the optimum track-
ing force is determined and ordinarily used throughout
evaluation. However, this was not the case with the Micro-
Acoustics QDC-le cartridge. The optimum tracking force
was found to be 800 mg (0.8 g), but to track the very high
levels of the Shure TTR-103 or the AEL-100 test records
cleanly, the tracking force had to be increased to 1.5 g. This
situation appears to be due to the fact that the QDC-le is a
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