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Announcing a major breakthrough
that will have universal impact
on all future high fidelity
components and their
performance.




stabilization, special electronic regulator
circuits are used. Transient response is
also improved with a superb damping
factor of 70.

The unique equalizer amplifier

To make certain that extraneous signals
do not interfere with the input signal, the
equalizer amp is totally enclosed and
sealed to shield it against leakage.

There’s also extra assurance of
precision with special low noise metal
film resistors and styrol capacitors. Both
are manufactured under continuous
computer control to highest iaboratory
test equipment tolerances: +=1% for
resistors; =2% for capacitors. Until now
such precision has been unheard of in
hi-fi equipment. Deviation from the ideal
RIAA curve is only +0.2dB.

Since a direct-coupled SEPP
compiementary circuit is used in the
equalizer amplifier, virtually any dynamic
phono cartridge can be accommodated
without overloading or distortion. For
example, with 2.5 mV sensitivity, the
overload at 1KHz is an unbelievable
250mV, and 1200mV at 10KHz!

Twin stepped tone controls.
r——TﬁEBLE——-]

Main Control Curves
(Sub set at Flat)

Sub Control Curves

The control amplifier: Twin stepped tone
controls custom tailor your listening.
Now you can make the most critical bass

and treble adjustments with supreme ease.

In fact, there are 5,929 tonal combinations
to suit your listening room acoustics and
to compare or compensate for component
frequency response.

On the SA-9100 and SA-8100 four
tone controls (two for bass, two for treble)
make 2dB (2.5dB with SA-8100) step
adjustments for the entire audio spectrum.
Working together with the tone controls is
a buffer amplifier with 100% negative DC
feedback. The main bass control governs
=+ 10 dB at 100 Hz; the sub-bass, = 6dB at
50 Hz. The main treble contro! governs
+10 dB at 10KHz and the sub-treble,
=+ 6dB at 20 KHz. This, plus the tone
defeat control (described in the next
paragraph) makes the SA-9100 the most
exciting-to-use amplifier that has ever
powered any hi-fi system.

New tone defeat switch

Because of the extremely wide variety
(5,929) of frequency adjustments made
possible by the twin tone controls, the
tone defeat switch adds extra flexibility.
Adjusting the tone controls to your
satisfaction, you can flip the tone defeat
switch. Bass and treble responses
instantly become flat. When it is switched
off you return to the original tone control
settings.

%set

The power amplifier

To sustain the ultra sophistication of the
equalizer and control amp sections, the
power amp has a direct-coupled pure
complementary SEPP circuit, double
differential amplifiers and two constant
current loads. The combined effect is the
achievement of wide power frequency
range and excellent transient response.
100% negative DC feedback is
supplemented by 66dB dynamic negative
feedback for minimum distortion and
absolute stability. The pre and power
amps can be used independently with a
separation switch.

Exclusive direct-coupling in all stages
Until now direct-coupling has been used
only with the power amplifier. Pioneer
takes it a dramatic step further in the
SA-9100 and SA-8100. Direct-coupling in
all stages from the equalizer amp to the
control amp to the power amp. More
effective? Absolutely. It achieves the
finest transient response, wider dynamic
range, THD and IM distortion of only
0.04% (1 watt). It's an incredible
achievement.

Level set, volume
and loudness

Teniat 2aumr contour controls
. . o,. = adjustto listening
4 preference

Three controls
working together
adjust to any degree
of loudness. The
level set control is
the primary volume
control. Its maximum
loudness setting

is 0dB.

at Flat)
Successive settings

- == of —15dB and —30dB
result in lower gain.
Once the desired

i volume is obtained,

the volume control
is used for fine
adjustments within
the given

range. While the loudness contour boosts

bass and treble, it may aiso be used

additional convenience. A separate flip
type lever control for instant switching

between the more widely used tuner and
phono 1 and any other single program
source. Incidentally, both switches are
shielded to protect the input against
undesirable extraneous signal pickups.

Two-way tape duplicating and monitoring
There are two separate flip type switches
on the front panel of the SA-9100 for
tape-to-tape duplicating and monitoring.
Two tape decks can be connected for
recording, playback and duplicating in
either direction, with simultaneous
monitoring.

Level controls for phono 2, aux 2

In order to match the level of various
inputs, individual level controls are
provided for phono 2 and aux 2.

Speaker B control

This special control helps in the use of two
pairs of speaker systems of different
efficiencies. There is no sacrifice of
damping or distortion when switching from
one pair to the other.

Impedance selector for phono 2

An easy-to-use switch allows you to
employ any phono cartridge input

(25K, 50K, 100K ohms).

Two-position high & low filters

The low filter switch on the SA-9100 and
SA-8100 has subsonic (below 8Hz) and
30Hz positions. The high filter switch has
12KHz and 8KHz positions.

Maximum versatility in program sources

Inputs SA-9100 SA-8100 SA-7100
npu

Tape monitor—S/N | 2-90dB | 2-90dB | 2-90dB
Phono—S/N 2-80dB | 2-80dB | 2-80dB
Auxiliary—S/N 2-90dB | 2-90dB | 2-90dB
Microphone—S8/N 2-70dB | 2-70dB | 1-70dB
Tuner—S/N 1-90dB | 1-90dB | 1-90dB
Outputs

Speakers 3 2 2
Headsets 1 1 1
Tape Rec. 2 2 2

with the level set control. The  consistent power for every requirement

more advanced the position
of the level set control, the

lower the effective range of
the loudness contour.

- . SA-9100
The original and positive SA-8100
speaker protector circuit SA-7100

Since the signal is fed

directly to the speakers

because of direct-coupling, an automatic
electronic trigger relay system is
incorporated into the power amplifier.
This protects the speakers against
damage from DC leakage which can also
cause distortion. It also prevents short
circuits in the power transistors.
Maximum convenience for program
source selection

While there is a multiple function rotary
switch for microphone, phono 2 and two
auxiliaries, Pioneer has included an
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Convenient program source
selection switch & control lever.

WPIONEER

when you want something better

RMS power RMS @ 8 ohms | RMS @ 4 ohms
both channels both channels single channel
driven driven @ 1KHz driven @ 1KHz

20-20KHz

60460 watts
4040 watts
20-+20 watts

65-+65 watts
44-+44 watts
22-+22 watts

100--100 watts
60--60 watts
36-+36 watts

This new lineup of Pioneer tuners and
amplifiers is unquestionably the most
advanced available today. Yet despite
this overwhelming sophistication, they're
sensibly priced.

See your Pioneer dealer. He'll show
you how this series of fine instruments
can outperform any units in their price
range. All prices include walnut cabinets.
SA-9100—$399.95; SA-8100—%299.95;
SA-7100—$229.95.

TX-9100—$299.95; TX-8100—%$229.95;
TX-7100—%$179.95.
While not discussed here, Pioneer is also
introducing the SA-5200 stereo amplifier
and the TX-6200 stereo tuner for high
quality hi-fi on a low budget. Only $129.95
each, with walnut cabinet.

U.S. Pioneer Electronics Corp.,
178 Commerce Rd., Carlstadt, New
Jersey 07072

West: 13300 S. Estrella, Los Angeles
90248 / Midwest: 1500 Greenleaf, Elk
Grove Village, ill. 60007 / Canada: S. H.
Parker Co., Ont.
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Better music, wherever you
listen. Real fundamental, bass,
including the attack of tympani
and organ. An almost tactile
feeling of presence. And
fransparent highs. providing
unusual instrumental definition.

First and foremost, we built
the LDL 749 to satisfy ourown
desire for musical enjoyment.

Including the spatial sensations:
from the intimacy of small
groups to the awesomeness of
full orchestra.

With their precise combination
of forward-radiated sound and
panoramic reflection, LDL 749's
area compact, elegant way 1o
put the concert kall in your
listening room. AtS200 per pair!
the price is as realistic as
the sound!

*Prices slightly higher in south and west. Dealer inquiries invited.

Linear
Design
LObS Inc.

114 Wilkins Avenue, Port Chester, N.Y. 10573
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YOUR HEARING

FOR $2

Sometimes high fidelity people lose
sight of what it’s all about: Sound.

The ultimate test of any piece of
high fidelity equipment is what you
hear.

That’s why, of all the statements
made by equipment reviewers about
our Garrard Zero 100, the most
significant were these:

“Using identical virgin records,
and virgin styli in identical good
cartridges, the Zero 100 on occasion
sounded markedly ‘crisper’ than
other turntables.” Rolling Stone.

“A listening test proves to bring
new life to many records, noticeably
reducing distortion on the inner
grooves.” Radio Electronics.

P.U. arm

Pickup h t
ckup head pivots Articulating  piyot=

Stylus i this direction as arm
VU5~ tracks across records.  pivot—fixed fixed

i}

Pickup arm Articulating arm

“From about 7 in. diameter to
runout, the Zero 100 delivers
considerably less distortion and
greater definition than with the
same pickup mounted in a standard
arm. The improvement in sound
quality is notably impressive.”

Elementary Electronics.

“The articulated arm of the Zero
100 produced less distortion, and
therefore greater definition, on
high-level, musically complex
passages, from the inner grooves.”

Hi-Fi Stereo Buyers’ Guide.

That’s what reviewers actually

heard when they tested the first
automatic turntable with Zero
Tracking Error. This is, to our
knowledge, the first time a
turntable has been given credit for
making records sound better.

True tangent tracking geometry.
The Zero 100 tone arm.

Center line of
cartridge tangential
to record groove.

Cartridges and other components,
yes. But never a turntable — until the
Zero 100.

By this time you probably know
how we achieve Zero Tracking Error.
The principle of the articulating arm,
continually adjusting the angle of
the cartridge so it is always at a 90"
tangent to the grooves, is a simple
one. But the ingenious engineering
and the development of the precision
pivots to make the principle work,
took several years.

But enough from us. Let’s go back
to what the reviewers say about the
Zero 100.

“It probably is the best arm yet

Check No. 1 on Reader Service Card

offered as an integral part of an
automatic player.” High Fidelity.

“All of these features combined
into one automatic turntable make
news, even though some are found on
other units. Only in the Zero 100 are
they all put together.” Audio.

When Audio talks about “all of
these features” they’re referring to
such things as our magnetic
anti-skating, variable speed control,
illuminated strobe, viscous-damped
cueing, 15° vertical tracking
adjustment, patented Garrard
Synchro-Lab synchronous motor and
our exclusive two-point record
support in automatic play.

But all of this gets back to our
original point. It is the sound that
makes the difference. After all, a
$200 record player should give you a
really meaningful difference. And
the high fidelity experts agreethat
people who own a Zero 100 will hear
better than people who don't.

If you'd like to read the reviews in
full detail, we'll send them to you
along with a complete brochure on
the Zero 100 and the Garrard line.
Write to:British Industries Company,
Dept. E 13, Westbury, N.Y. 11590.

GARRARD
ZERO 100

The only automatic turntable with
Zero Tracking Error.

Dist. By British Industries Co., A Division Of Avnet, Inc
Mfg. By Plessey Ltd.
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AUDIO tests 13 Quadra-
phonic Headphones

The Language of High
Fidelity—Part 11 of Martin

Clifford's guide for be-
ginners.
Equipment Reviews In-
clude:

Microstatic Speaker System

TEAC FM 100 Tuner

Dynaco A-35 Loudspeaker

T AUTHOATTA TS MLADM ABGUT WORROSUT: - @A7 1873 80e § &
23m0;

About the cover: Open-reel
recordersare still very popu-
lar among enthusiasts in
spite of the convenience of
cassettes. Both types have
benefited by the introduc-

tion of special low-noise
tapes, but cassette recaerders
still need a Dolby system to
come near the performance
of open-reel. Shown are
some of the low-noise tapes
tested. The 'scope is a B &
K Model 1440, with "‘Cali-
brain’’

Audioclinic

Joseph Giovanelli

Low Front-Channel Gain

Q. I recently converied my stereo
system (which includes a Mclntosh
1700) 1o quad by adding an EV decoder
and a Dynaco SCA-80. I have noticed
that, when using the decoder, there is a
tremendous loss of gain in the front
amplifier, as opposed 1o iis siereo per-
formance. Is this expected? If nor. what
can I do ro receive more gain?-Ed
Willner, Clarksville. indiana

A. The EV decoder has no insertion
loss. This means that the front chanrel
performance of your equipment should
be substantially the same as it was
betfore the conversion o four-channel.

To determine what is wrong, tempor-
arily connect your front channel ampli-
fier for conventional stereo by bypass-
ing the decoder. Note il gain has becen
restored. 11" it has. you will know that

restored. If it has. you will know that
nothing has gone wrong with the front
channel amplifier.

Recheck your wiring to the decoder
to be sure that all cables are in their
proper places. Check that all cables
are in good condition.

It is possible that something is wrong
with your particular decoder. 1f all
other checks have proved negative, this
becomes a likely possibility. To deter-
mine that you do have a problem in
the decoder. feed a | kHz audio signal
into the two inputs of the decoder.
Measure the resulting output voltage
appearing at the two output terminals.
It this mecasurement does not yield
substantially the same voltage as does
the input from the oscillator. the de-
coder is defective.

Be sure to check the tape switches
of the decoder and receiver to see that
they are in their correct positions.

Groove Echo

Q. I recently pui 1ogether « svsiem
consisting of a Maraniz 2270, Dual
1229 with a Pickering V-15/750E
cartridge. When played ar full listening
volume. | have noted whar appears 10
be an echo for one revolution of the
disc prior 1o ithe onset of any loud
music. This occurs both at the beginning
of the record and in appropriate spors
within a recording.

I presume this may be due to some
irregularity in the firsi groove because

4

of the side impressions of the subsequent
groove.

I would appreciate your opinion on
the cause of this and what, if anything,
can be done 1o prevent i1. I am also
interested in knowing why [ do not hear
this on records which are rransmitied
on FM.—Jack R. Harnes, M.D., New
York, New York.

A. When playing a  phonograph
record, 1t is not at all unusual for a
slight echo to be heard either before
or after a given passage is heard.
(When the ccho precedes the actual
signal. we often call this a “ghost”
when it follows the music. we call this
an “echo™) There are a number of
contributing factors. The modulation
being impressed on a given groove
during the cutting process can cause
the suftficient deformation of the sur-
rounding area of the disc so that this
information will be “printed” on either
the groove preceding or the groove
following the actual modulation. The
degree of audibility of the *‘echo”
depends on the level of modulation,
the spacing between grooves. the level
of the modulation in the adjacent
grooves, and the evenness of the
deposition of metal during the plat-
ing process involved with producing
the stampers used to press phonograph
records.

While I have not tested this theory,
it does appear that some types of
styli bring out more of this unwanted
signal than do others.

I vou have a record on which
groove echo is heard, and if this same
disc is played on an FM station, you
shoutd hear this same groove echo
unless it is masked by the noise gen-
erated within the tuner or by mun-
made interference.’

Check to see that your stylus is
clean.

In addition, check for proper track-
ing force. Excessive tracking force can
detorm the surface of a disc. thus
causing an increase in unwanted echo.

If you have a problem or question on audio,
write to Mr. Joseph Giovanelli, at AUDIO,
134 North Thirteenth Street, Philadelphai,
Pa. 19107. All letters are answered. Please
enclose a stamped self-addressed envelope.
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Make recordings like a pro. Get TDK’s Better Re-
cording Kit FREE when you buy any 5 TDK
cassettes:

® Free “Guide to Better Recordings”

® Free TDK C-60SD Super Dynamic cassette
See your TDK dealer for details.

¥ 4

Il You are

serious about

music

lse the tape
ol the pro.
TDh

When it comes to tape, do tike the pros
do — use TDK.

TDK, renowned amecng artists and
producers the world cver for unmatched
purity and fidelity, gives you greater
dynamic range and maximum output
levels for “real life'’ sound.

TDK offers the widest choice of
formulations and lengths in cassettes,
8-track cartridges and open-reel tape.

if you're into music, use the tape that’s
in with the pros — TDK.

c%//?//y/)z eeoved

Check No. 2 on Reader Service Card

TDK ELECTRONICS cOrRP {9
23-73 48TH STREET, LONG ISLAND CITY, N.¥.11103 + 212-721-6881 (6 H FIDEUTY
In Canada, contact: SUPERIOR ELECTRONICS INC e




IMAGINE:

THAT A MANUFACTURER PER-
FECTED AN ABSORPTION-TYPE
ENCLOSURE THAT ALLOWED A
SPEAKER TO SOUND SO CLEAN
AS TO OUTPERFORM MANY
$600 “STATE OF THE ART”
SPEAKERS FOR ONLY:

RSL Max

IMAGINE-

YOU COULD BUY IT WHOLESALE
FROM THE MANUFACTURER
FOR:

$160

ROGERSOUND
LABORATORIES
A REALITY!

There are 14 models in
the RSL speaker line—
All at wholesale.

RSL

6319 VAN NUYS BLVD.
VAN NUYS, CALIF. 91401
(213) 787-6863 (213) 873-3345

Check No. 28 on Reader Service Card

Tape Guide

Herman Burstein

J

Prerecorded Tape Noise

Q. I have a question with regard to a
peculiar noise problem in prerecorded
tapes. In some instances | have noted
suddenly that a previously satisfactory
tape gives very loud clicking noises. There
is no periodicity, but the points at which
noise occurs are constant. The volume of
the noise at its worst is far more than
the loudest recorded level on the tape. The
noise does not appear to be erasable.
Otherwise, the sound quality is not im
paired.—D. A. Berlincourt, Chagrin Falls,
Ohio

A. | suspect that the clicking sounds
you describe were put on the tape as the
result of a static discharge. Perhaps this
happened during rapid wind or rewind.
It may be best for you to consult on this
problem with the manufacturer of your
tape machine.

Twisted Tapes

Q. Some of my tapes tend to become
somewhat twisted or distorted so that they
do not go smoothly over the plavback
head. This happens even when the tapes
are handled very carefully, and involves
only a small percentage of the iapes.—
D. A. Berlincourt, Chagrin Falls, Ohio

A. Plastic substances often have mem-
ory, and this might account for the
physical twist developed by some of
your tapes. The twist might develop
during storage as the result of a portion
of the tape being under high stress,
particularly if it was rapidly wound or
rewound just prior to storage. Tapes
tend to keep best if they are stored after
being run at normal operating speed.
If a tape has long been in storage, stress
can perhaps be relieved by winding and
rewinding the tape before using it again.

Plastic Cap for Heads

Q. It occurs to me that people with
three or more heads on their machines
might benefit by some type of plastic cap
that would fit over the heads that are not
in use. Sometimes I use my recorder in
the playback mode for 50 to 100 hours
without recording. I'm getting just as
much wear on the record and erase heads
as if 1 were using them. Wouldn’t one
benefit from some kind of plastic shield
to slip over the heads?—L. N. Norman,
Winthrop, lowa

A. Your thought about a plastic cap
is an interesting one. I’'m wondering if
one could achieve about the same effect
with a thin piece of celluloid (or simi-
lar material) attached with tape to the
heads in question. I am not sure whether
this would or would not signiticantly

6

disturb the tape path. Where tape ten-
sion rather than pressure pads is used
to maintain tape to head contact, the
use of a plastic cap or device such as |
have suggested might interfere with
good contact between the tape and the
desired head.

Dolby System Function

Q. A friend of mine has told me that
the Dolby system will not reduce rhe hiss
on tapes that have been previously re-
corded. Rather. he savs. the Dolby will
prevent any new amounis of hiss from
being added to a tape when it is being
recorded. This, it seems to me, runs
counter 1o what I have read about the
performance of the Dolby. Thus one
report stated that “a played-back signal

. is identical with the original in fre-
quency response. but with a reduction of
tape hiss of the order of 10 db.” To me
this means that if I re-record one of my
own tapes through the Dolby, the hiss
level in playback will be reduced 10 db.
Am I correct?—David J. Churchill, APO
San Francisco.

A. Your friend is correct. The Dolby
will not reduce noise of already re-
corded materials—unless you are willing
to accept a drop in treble response along
with a drop in noise. If flat response is
to be maintained. the Dolby keeps noise
to a minimum only in making a new re-
cording, whether off the air, live. or
of a disc or another tape.

Chromium Dioxide Tape

Q. If chromium dioxide tape is so good
for cassettes, why has it taken so long to
appear in open reel tapes?—Charles No-
vitski, Pasadena, California

A. As with any new product. a new
tape formulation has its problems in
terms of compatibility with already
existing equipment. These problems
include amount of bias. amount of audio
drive current, and record equalization.
Thus. existing tape machines would have
1o be adjusted or modified, in all prob-
ability, 1n order to work satisfactorily
with the new formulation. However, a
new cassette machine can be designed
from the start to work properly with a
new tape formulation,

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at
AUDIO, 134 North Thirteenth Street,
Philadelphia, Pa. 19107. All letters are
answered. Please enclose a stamped, self-
addressed envelope.
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Albeit an expensive bargain, but a
bargain nevertheless. For the Model
Fifty-Four is without question the
finest stereo receiver we have ever
made. Indeed, it may well be the
finest stereo receiver anyone has ever
made. And if that washt enough,
the Fifty-Four is also an absolutely
incredible four-channel receiver.
With 60 watts (RMS) per side in the
two channel mode and 25 watts
(RMS) per side in the four-channel
mode, the Fifty-Four is an extraordi-
nary power package. It's consid
erably more compact and sleeker than
competitive models, yet it will out
perform the biggest and bulkiest of

Sl

TY-FQuR

MODEL e

them with ease.

And it's so very easy to use.

All the controls are clearly indi-
cated and conveniently located on
the front panel. You can change
from one format to another—two
channel, Stereo 4, SQ, etc.—with the
simple flip of a switch. In addition,
there's a neat “joy stick” for abso-
futely perfect balance control.

The Fifty-Four also features an
exclusive automatic power control
circuit (patent pending) that turns the
receiver on and off to coincide with
the operation of your automatic
turntable.

All'in all, we think the Fifty-Four is

(] ¥ o
‘%_‘.
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quite in a class by itself.

But don't take our word for it. Not
for $525.1 Go listen for yourself.
And if the price still seems a bit rich
consider this: Buy the Fifty-Four and
you'll never have to buy another
receiver again.

Now that's a bargain!

For more technical information,
write to KLH Research and Develop
ment, 30 Cross Street, Cambridge,
Mass. 02139. Or visit your KLH dealer.

»® ®
K1
.h-'-a dd

KLH RESEARCH DEVELOPMENT CORP.

30 Cross Street, Cambridge, Moss. 02139
tSuggested retail price—slightly higher in the
South and West.

The
new

KLH-Model
Fifty-Four

treophonic/Quadruphonic

Dual Function Receiver.
Our $525 bargain.

Check No. 3 on Reader Service Card



sar Editor

Loudspeaker Issue
Dear Sir,

I was prepared to let my subscrip-
tion expire until I read John Crabbe’s
article. If you promise 1o include more
articles by him and his colleagues,
[ promise to renew my subscription. In
order to make more intelligent pur-
chases American audio consumers
must be armed with more knowledge
of the kind John Crabbe can disseminate.

H. K. Appleman
Brighton, Mass.
I promise—and there will be miore con-
troversial articles in the future—ED.

Dear Sir,

The March issue was great, these are
the kind of articles we want. Keep them
coming, you may offend some ad-
vertisers but you will have a better
magazine. The same applics to equip-
ment reviews—keep them objective.

R. L. Brown

Boston, Mass.
As we publish all poinis of view there
is no reason why advertisers should be
offended. A magazine thar simply re-
peated manufacturers’ claims without
criticism, praised every loudspeaker or
amplifier as the besi, would soon lose
credibility—and advertisers too for that
matter—ED.

From Percy Wilson

Dear Sir,
I largely agree with Ben Buuer but dis-
agree with John Crabbe regarding
column speakers. 1 find great virtue
in columns provided they are properly
designed acoustically, which most are
not. They are all too short and do not
match the units. Thus for a 60 Hertz
resonance, the column ought to be 4 fi.
3 inches long.

Percy Wilson,

Oxford, Great Britain
Next time Percy leaves the fleshpols
of Oxford and comes over 1o visit us, 1
must introduce him 1o the EPI column
which must be over 6 ft. high. To be
exact: 6 fi. and 3 inches—I just checked.
Seriously, Percy is an expert on column
speakers and I hope he can be persuuded
1o write an article on the subject soon.

ED.

And from Gilbert Briggs
... I rather like your summing up on
page 36 and | agree with your findings.
Gilbert Briggs
[ikley. Yorkshire
England

Help
Dear Sir
Will you please tell us where we can
purchase fine tape dubbings from first
generation Master tapes?
J. E. Cade
Casonic Foundation
Ft. Lauderdale, Fla.
Lee Kuby of Harman-Kardon is also
anxious 10 gel soime prime quality (apes.
Can anyone help?

Deur Sir.

[ do agree with Editorial observations
on the widespread use of clippers,
limiters. AGC’s etc. The sad part is that
many broadcasters install these de-
vices not realizing that you don’t
get something for nothing! The mad
race to get more effective transmitted
energy by making the audio more
“dense” does cost something aside from
the outlay for the AGC amplifier . . .
subtle things like the ease with which
listeners can tolerate one station versus
another over a given period of time.

Recently, I watched a nearby out-state
FM on a VU meter with modulation
varying from 0 1o -3 dB! How’s that
for dynamic range? There was plenty
of record noise, tape hiss and studio
noise all transmitted at “4 times the
station’s rated power” as the AGC am-
plifier ads say! This could well be a
station who will add Dolby to top off
their string of squashing, squeezing
and shaping devices.

The high frequency clippers and
dynamic treble controls are even more
interesting. One area metropolitan FM
sends out a special signal on top of the
music for me at all times (apparently
unknown to the station) so I can in-
stantly evaluate their high frequency
response! They constantly transmit a
high frequency RF buzz (RF getling
into the audio circuits). Every time a
muted trumpet plays or the castanets
begin, my special “spy tone” disappears
along with record scratch, tape hiss and
high frequency content ol the music.

The bulk of FM broadcasters would
probably state quite boldly that their
facilities well meet FCC proof-of-

performance standards. 1 would dare
over half of them to allow proof of
performance measurements to be made
actually through their microphone
{not the mic input) or through their
cartridge or reel-to-reel tape equipment
or their turntable pickups. Very few
would pass!

Most of these stations buy good
equipment. How it is used is quite
another story. Many times, the vocalists
on the records played sound more ‘live’
than the live studio announcer. This is
usually when the station uses public
address grade microphones while
ironically, their listeners sport super
fidelity condenser microphones!

On the other hand, many stations buy
good microphones but use them in
studios that are not flat. You’ll find
acoustic ceiling tile cemented to the
walls which does nothing for the botiom
end while absorbing the highs leaving
the studio with a response looking like
that of a loudspeaker or phonograph
of 20 years ago. Or what about the
station who does not know (or care)
what tape azimuth is or maybe how to
properly load a phono cartridge to
obtain flat response from a test record?
I squirm every time I listen to one sta-
tion with an intense yearning to adjust
azimuth screws on cartridge tape ma-
chines. The announcers sound like

they’re talking through a bail of
cotton!
Limiters, compressors and other

related equipment are necessary but
must be used properly . . . not as cure-
alls.

I'm for starting a4 nation-wide ecology
movement to clean up the sound on our
AM’s and FM’s. Lets get rid of the
noisy announce studios, the hiss, hum,
distortion even though station managers
say only those radical audiophiles can
hear it. Lets end the discrimination
against bass fiddles who are being
jumped on by overly active compres-
sion amplifiers and let’s stop the re-
pression of violins, muted trumpets,
cymbals and percussive instruments
who are being suppressed by other
distorters! Let’s make practical dynamic
range a to-be-desired specification and
then add Dolby. Wouldn't it be nice?

Thomas H. Jones
President &

General Manager
KNXR

Rochester, Minn.
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Guaranteed to enhance any
fine stereo system!

(Following quotes from 20-12 cwners’ Warranty cards on file at Soundcrafenen)

*‘One of the best in+estments | ever madell”’ . .. ‘‘Even made a believer out
of my wife'’ . . . | inought my system was the best sounding system going,
but this equipment makes it sound un-real’’ . .. “Incredible! Every system
should have one” ... ‘“‘Excellent — superb improvement of system’’ ...
““One Hell of an improvement to what | thought was a good sounding sys-
tem' ... “It would be a very great boon to anyone's stereo system — |
love it'’ . .. ““Has made a big improvement in the sound of my system’’ . . .
““Great improvement to my system!!!"' . .. This is a very fine piece of equip-
ment. It tremendously improves the sound of my system’’ . .. ‘“Can’t believe
how good it makes my set-up sound’ ... ‘“WOW!!! What a change in my
system!”.

SPECIFICATIONS and SPECIAL FEATURES

e e
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$299.50

includes walnut-grain
cabinet, or rack-mount.

TOROIDAL and ferrite-core inductors, ten octave-bands per
channel.

FREQUENCY response: + 14 db from 20-20, 480 Hz at
zero setting.

HARMONIC DISTORTION: Less than .19% THD @ 2 v.,
Typ: .05% @ 1v.

IM DISTORTION: Less than .1% @ 2 v.,

Typ: .05% @ 1v.

SIGNAL-TO-NOISE RATIO: Better than 90 db @ 2v. input.
INPUT IMPEDANCE: Operable from any source 100K ohms
or less — (any Hi-Fi Pre-amp. Receiver or Tape Recorder.)
OUTPUT IMPEDANCE: Operable into 3K ohms or greater
— (any Hi-Fi Amp, Receiver or Tape Recorder.)

CIRCUIT BOARDS: Military grade G-10 glass epoxy.

RESISTORS: Low-noise selected carbon-film.

RANGE: 12 db boost and 12 db cut, each octave.

MASTER OUTPUT LEVEL: ‘‘Frequency-spectrum-level’’
controls for left and right channels, continuously variable
18 db range, for unity gain compensation from minus 12
db to plus & db.

MAXIMUM OUTPUT SIGNAL: variable Master ‘‘frequency
spectrum level’" Controls allow adjustment of optimum
output voltage for each channel, to exactly match ampli-
fier capability, up to 7 v.

SIZE: designed to coordinate with receivers, comes in-
stalled in handsome walnut-grained wood receiver-size
case, 514" x 18” x 11”, or rack mount.

WARRANTY: 2.year parts and labor.

Check No. 21 on Reader Service Card

FREE!

The “Why’s and How’s of Equalization”,

an easy-to-understand explanation of the rela-
tionship of acoustics to your environment. This
8-page booklet also contains complete specifi-
cations, an editorial review of the 20-12 by J.
Gordon Holt's Stereaphile magazine, many
unique ideas on ‘‘How the Equalizer can meas-
urably enhance your listening pleasure,” and
““‘How typical room problems are eliminated by
Equalization.”

1310 EAST WAKEHAM
SANTA ANA, CALIFORNIA 92705

Sundlrgflimen




Herewith,
five helpful
ideas for
adding music
without
disturbing
your decor.

PROBLEM: How do you add a
stereo (or 4-channel) system to your
living room without upsetting the
appearance of the room or adding
unwanted furniture?

ANSWER: Use Electro-Voice
Custom Loudspeakers that mount
almost anywhere. For instance,

you can build them into a present
bookcase, mount them in a wall
(perhaps behind a semi-transparent
drape), mount them in a closet door,
even put speakers in the ceiling, or
install them in existing furniture.

There are sizes and models of
E-V Custom Loudspeakers to fit your
available space, your budget, and
your taste in sound. Write today for
complete catalog information and a
list of Electro-Voice dealers who'll
help you put hi-fi in its place ...
in your home.

ELECTRO-VOICE, INC. Dept. 534A

602 Cecil Street Buchanan Michigan 49107
In Europe: E 49, 2560 Nidau,
In Canada: EV 01 Canudu le

ElechoYoree

Gulton

COMPANY

Check No. 5 on Reader Service Card
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What's New in Rudio

Akai 4000D Tape Deck

This is a 3-head machine offering
sound-on-sound, sound with sound,
automatic shut-off, tape monitor
switch and expanded scaie VU me-
ters. A single motor is used and there
is provision for low-noise tapes which
extend the upper frequency response
to 22 kHz + 3 dB at 7% ips. Signal to
noise ratio is quoted as better than
48 dB, and wow and flutter less than
0.2% at 3% and 0.15% at 7% ips. Price

$264.95.
Check No. 107 on Reader Service Card

Sony ST-5055 AM/FM Tuner
This tuner features a FET front-end,
IC if stage, balanced diode limiters
and an IC multiplex sectior. A capture
ratio of 1 dB is claimed and a 4 uV
signal gives 50 dB signal to noise.
The dial scale is a ‘black-oul’ type
with linear calibrations and the
pointer is illuminated. Price: $158.50,
with walnut finish cabinet.

Check Na. 109 an Reade- Servize Card

Mellotone ‘'Change-a Grille’’

Packages
As the name indicates, the Package

consists of acoustic fabric pre-
mounted on a perforated baffle
board. This is easy to cut with house-
hold shears and simply fixed with
self-stick tape—which is included. A
large range of decorative weaves is
available.Price: $4.95(18by24inches).

Check No. 108 on Reader Service Card

Electrostatic Speaker

RTR Endustries have long been mak-
ing =lectrostatic units for several
manufacturers but have recently de-
cided to market their own systems.
Model ESR-6 is a six-element unit
incorparating a crossover and power
supply and can be used with any good
quality dynamic bass unit having a
smooth response up to 1500 Hz.
Dispersion is 30 degrees in the verti-
cal direction, 70 horizontal and dis-
radiation is di-polar. A protection
circuit is incorporated. Size 14%2 by
14% by 12 inches wide. Price: $149.00.

Check No. 110 on Reader Service Card
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SONY.6650:

R, I v s

Two great channels for now. Two more
whenever youre ready.

If you're thinking of buying a ste-
reo receiver, why not spend a few
extra dollars today and get the
receiver that will take care of your
tomorrow. The SONY 6650 is a
superb stereo receiver with four
channels for the time when you're
ready to buy two more speakers
to move into quadraphonic
Every facility you'll ever need is
builtin. AM and FM stereo. Every-
thing for all of today’s 4-channel
entertainment. Four-channel de-
coding circuits for SQ, and all the

other matrix systems. And, simpli-
fied controlsincluding 4 VU meters
to balance your system.

Just plug in a turntable, connect
four speakers and you're ready to
enjoy 4-channel sound, from discs
or tape {with quadraphonic player
deck). Orderived 4-channel sound
from stereo broadcasts and re-
cordings.

Here's just one example of some
of the highly sophisticated elec-
tronics involved to make all of
these good things possible: a

Double-Stacked Differential cir-
cuyit that can go from 32 watts
(RMS at 8 ohms) in 4-channel to a
hefty 50 watts (25+25W RMS) in
stereo. At the flip of a switch!

The SQR-6650. It costs a few
dollars more than a stereo-only
receiver. It delivers great stereo
today. And it's ready for quadra-
phonic anytime you are. Hear it
at your Sony high fidelity dealer.
Sony Corporation of America,
47-47 Van Dam St., Long Island
City, New York 11101.

Sony SQR-6650. The now and future sound.

Check No. 6 on Reader Service Card




Editor’s Review

The first mention of quadraphonic headphones
appeared as long ago as June 1970 (in Audio
where else?) and it was in the form of an article
by Jon Fixler describing a patent. Well, as we
expected, it provoked a very mixed response. We
had numerous comments about “people with four
ears”—that kind of thing, but we also had inquir-
ies from recording engineers and prospective
manufacturers. The engineers were concerned
about the difficulty of monitoring 4-channel ma-
terial-headphones are essential for studio use of
course. A few weeks ago, we began collecting
quadraphonic headphones for a survey or prog-
ress report, and we ended up with 12 pairs—and
more on the way! These have been carefully
checked with all kinds of program material—
matrix and discrete tape—as well as pulse, square
waves and so on. | believe many people will be
surprised at our findings. Mr. McProud is now
testing them for isolation, frequency response etc.,
and the full report will appear in our June issue.

Audio Recording Workshop

Brigham Young University are having a record-
ing technology workshop from June 25 to August
16. There are two courses, one for those already
in the recording field who want to know and
understand more and the other designed for stu-
dents who have some technical knowledge. De-
tails can be obtained from Division of Continuin

Education, Brigham Young University, 242 Her-
ald Clark Building, Provo, Utah 84601.

Boston Audio Society

This society has more than 80 members and it
publishes a monthly newsletter which pulls no
punches. An extract from a recent issue is in-
cluded with our survey of open reel tapes on
page 21. Details of this go-ahead society can
be had from Alvin Foster, Kenmore Square 7,
Boston, Mass. 02215.

The articles on loudspeaker dispersion in our
March issue produced some interesting reactions.
Some readers said they were too biased in favor
of omni-directional systems, some thought they
were prejudiced against omni-directional, while
others maintained that a better case should have
been made for a compromise wide-angle dis-
persion. All liked the idea of publishing various
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opinions and I am sure the majority of readers
want to read all sides. So we will continue to
print controversial articles and let the stones fall
where they may.
And diffring judgements serve but to declare
That truth lies somewhere, if we knew but where.

Books

I am often asked what books can be recom-
mended to beginners. So here are a few that
have our endorsement, so to speak. Understand-
ing High Fidelity by Martin Clifford, Drake
Publishers Inc., $5.95. Martin needs no introduc-
tion to our readers and his book is written for
the absolute novice. Selecting and Improving Your
Hi-Fi System, by Harvey Swearer. Tab Books,
$7.95. This one is also written in non-technical
language and contains a glossary. The next one is
intended for the man (or woman) with some tech-
nical knowledge and is written from the British
point of view. It is none the worse for that and
needs little translation. (Said he, tongue-in-cheek.)
Distributors are Transatlantic Arts Inc., North Vil-
lage Green, Levittown, New York 11754 and the
price is $8.75. Hi-Fi in the Home also hails from
Britain and it was written by John Crabbe. Pub-
lished in 1971 it is still one of the most comprehen-
sive books on the subject. Distributors are Trans-
atlantic Arts and the price is $9.16. (TA must have
used a slide-rule!)

And now two books for those with more tech-
nical knowledge. The first is Trouble-Shooting
Solid-State Amplifiers by Ben Gaddis which deals
with transistor theory and practice. The second
is How to Repair Musical Instrument Amplifiers
by Byron Wels. The author twrites in a most enter-
taining way and his book deals with a wide variety
of things ranging from amplifiers to electronic
organs and guitars to tone generators. He even
tells you how to re-cover speaker cabinets! Both
books are published by TAB, the first costing
$4.95 and the second $5.95—and well worth it.

Humor in Advertising

From a loudspeaker ad in the British “Hi-Fi
News” “. . . It subjectively results in the bass
staying within the box rather than generating
pressure waves around the listening room.”
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Stanton quality is
a very special quality...
in headphones too.

Stanton headsets —all of them
—are designed just like a fine loud-
speaker system for your head. Yet
there are many different models
because we know there are many
needs and tastes to satisfy.

Although there is a great vari-
ety of features and price ranges,
two things are constant in all Stan-
ton headsets—their exciting “pres-
ence” and their equallv exciting
sense of styling that makes them
the handsomest headsets a head
ever wore.

At the top of the Stanton Dy-
naphase dynamic headset line, our
marvelous Dynaphase Seventy-
Five ($74.95) reigns supreme. It
employs a true two-way system
(separate woofer and tweeter)
and an L-C crossover network

in each earpiece, plus a remote
control station for volume and
tone adjustment, as well as stereo
and mono mode selection.

This same exceptional system
is offered in the Stanton Dyna-
phase Model Sixty ($59.95) with-
out remote control station. You
can always add this unit as an
accessory (Model 5741, $19.95}
at a later date.

Three other Dynaphase mod-

= - -IF!:.T:;-' ~

els feature a special high perfor-
mance, Stanton wide-range single-
speaker system at a popular price
—Model Forty and Model Forty
600 ohm and Mode! Fifty with
balance level controls on each ear-
piece ($49.95).

And for the devotee of quad-
riphonic sound, Stanton offers the
trand, new Dynaphase Sixty-Five
Four C— perfect for reception of
both discrete and matrix derived

compatible systems ($64.95).
See your Stanton franchised
dealer or write Stanton
% > Magnretics, Inc.,

v Terminal Drive,
Planview, L.I.,
N.Y.11803.

STANTON

Manufacturers of the world famous Stanton calibration and professional broadcast cartridges.
Check No. 7 on Reader Service Card



Be sure
to attend . ..

THE AUDIO
ENGINEERING
SOCIETY’S

45th Technical
Meeting and
Exhibition of
Professional
Equipment

at the

Los Angeles
Hilton

May 15-18,1973

For details, write or phone:

AUDIO ENGINEERING SOCIETY
60 E. 42nd St N.Y. N.Y.

10016 - Phone: 661-8528 . . . or
AES PROGRAM INFORMATION
124 E. 40th St N.Y  N.Y.
10016 - Phone: 661-2355

WEST COAST: (213) 3635111

Behind The Scenes

Bert Whyte

he Japanese don’t do things by
I halves . . . they work very hard
. . . and they play very hard.
And their hospitality is indeed, legen-
dary. After four hectic but enjoyable
days in Japan, the 18 audio journalists
who were the guests of Matsushita
Electric Industrial Co. (Panasonic) and
Victor Company of Japan (JVC), can
attest to the validity of these statements.
I was privileged to be a member of
this group, who was invited to Japan
for a week-long symposium on the
CD-4 discrete quadraphonic disc. Last
month I detailed some of the edi-
torial group experiences in various
JVC facilities in Tokyo and in Matsu-
shita installations in Osaka. Now I
will describe the second half of this
fascinating trip.

After the welcoming luncheon at
the Matsushita head offices, we were
to inspect the company’s radio and
stereo factories. Now you talk about
organization . . . as our bus arrived in
the courtyards of these facilities, the
road to the main entrances were lined
on both sides with company employees
.. . the men wearing blue blazers, the
girls in white smocks, all madly waving
blue and white Panasonic flags and
shouting a lusty welcome! The radio
factory manufactures a great variety of
models and is said to have the largest
annual production of radios in the world.
The stereo factory makes receivers and
integrated amplifiers, as well as con-
soles and compact systems. Both fac-
tories are models of efficiency and
cleanliness. There is much automation,
but mostly contributory to the long
lines of white-clad girls sitting at their
benches working on various sub-
assemblies. One of Panasonic’s big
advantages in these mass-output type
of operations is that they manufacture
many of the parts, including transistors
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and IC’s (although not in the same
factories) so they rarely have supply
problems.

With the conclusion of these factory
inspections, the technical phase of our
visit to Matsushita in Osaka was over
and our hosts were arranging fun and
games and a bit of touring. That even-
ing our group and about 20 or so
Matsushita executives went to the
Yamatoya restaurant, a traditional
Japanese establishment. In a huge,
exquisitely decorated private dining
room, we were given a special Japanese
dinner with our own personal geisha
girls serving. I am sure our sophisti-
cated readers know there are no sexual
connotations whatever with geisha
girls. They are meant to be decorative
(which many are), and spend long years
of highly disciplined training to achieve
an ultimate refinement in social graces.
One incredible example . . . [ was served
some beautiful red Emperor grapes
and my geisha asked me (in her more
than passable English) if I wanted some.
When I said yes, she picked out a grape,
peeled it, then picked up a small silver
fork, removed the seeds, and put the
grape in my mouth!! Are you listening
American wives? After the dinner, the
geishas presented their highly-stylized
ritualistic dancing, with however, a
surprising finale in which all the geishas
stood on their heads!

The next day, Nov. 23, was Thanks-
giving day in America, and by sheer
happenstance was a somewhat similar
holiday in Japan. Thus when we were
driven from Osaka to Kyoto, the
ancient capital of Japan, with its many
lovely temples and shrines, we had a
chance to observe the customs of
Japanese families on a typical outing.
Needless to say, our audio group burned
up a lot of film in this photographer’s
paradise. The Gold Pavillion and the
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FOR THOSE THAT CAN UNDERSTAND IT,
THE SECRET OF EPI'S LINEAR SOUND:

Most people would have neither
the understanding nor the inclination
toread an ad like this.

But that doesn’t make it a waste of
our money. Because the few people
that would read it are, by definition,
the best prospects for our EPL
loudspeakers.

The subject is linearity.

On a frequency response graph,
an EPI speaker records a remarkably
linear curve, measured from both on-
axis and off-axis (60°) positions.

Why is that?

It has a lot to do with the kind of
tweeter that goes into an EPI speaker.

P4

Check No. 8 on Reader Service Card

EPI'S 1-INCH “AIR SPRING” TWEETER.
If you’ve never heard of an “air
spring” tweeter, there’s a very good

reason for that: We made the name up.

We had to. EPI’s tweeter is
unlike any other made.

Our air spring tweeter has a
concave diaphragm which is
driven around its full circum-
ference by a 1-inch voice coil.
This is coupled with a 14,000-
gauss magnetic field contained in
a 9-ounce, éaermanently charged
magnet and suspended in a
conically-structured, air-sealed
acoustic chamber, designed to create
an equi-dispersed recoil effect.

The 1-inch diameter permits

radiation of a nearly perfect hemi-
spherical sound pattern throughout
the tweeter’s entire frequency range,
from 1800 to 18,000hz #3db. And as
Stereo Review Magazine
points out, wide dispersion
at all levels is the major
factor separating an excellent
speaker from a merely good
one. (Stereo Review placed
our EPI 400 in the “superb”
category.)
So, now that you know
the secret of EPI’s Linear
Sound, all you need to
know is where it comes from:
Out of eight great speakers, from
$55 to $1000, made only by Epicure
Products Inc., Newburyport,
Mass. 01950.

THE LINEAR SOUND
OF EPI. €E)




Kinkakuji Temple are really spectacu-
larly beautful. I am one of those die-
hards who still take stereo slides (Ed
Canby is another) and all those temples
were just made to order for this medium.

After lunch, we left Kyoto for
Odawara-Hakone, which is the area
for Mt. Fuji. We traveled on one of the
famous Japanese “bullet” trains, and
it was quite an experience sitting in a
comfortable aircraft-type seat and
whizzing along at 125 mph. In Hakone,
well up in the mountain country, we
stayed in the sprawling, multi-level

Fujiya Hotel. Just one year shy of
being one hundred years old, it was
built as a hunting lodge for the imperial
visit of the Russian Crown Prince in
1871. (He never came and they had a
war instead.) What a place! My bath-
room was bigger than the average rooms
in American hotels. Lovely grounds,
with pools full of huge fat pink and
white Japanese goldtish. No Thanks-
giving turkey in the dining room
that night, but there was fresh Malossol
caviar, and brook trout, tollowed by
Kobe beefsteak (this is from cattle

AN
hltJJVESTMENT

SOUND... When you buy a Frazier

speaker, you've made a
sound investment. And

such that only %2 watt
of power or less is required
for your listening pleasure. ..

with any good investment,
you expect a good return.

Your return with a

Frazier speaker is in
unequaled sound. Whether
it be from the handsome
Mark VI with its 12 inch
woofer, 8 inch mid-range
speaker and compression
horn tweeter . .. or the
Super Midget . .. efficiency

with every Frazier speaker
you'll be assured of a
product that has earned a
reputation for excellence
during its 30 years

in the business.

With a Frazier speaker,
you’'ll make an investment
in sound that has a
fantastic return.

RAZIER

INCORPORATED

1930 Valley View Lane
Dallas, Texas 75234
Phone 214-241-3441

Check No. 20 on Reader Service Card

which are raised just outside Kobe
and are given rations of beer and are
massaged by hand daily) washed down
with a good Pommard. Not too bad a
substitute for the traditional bird!

The next morning by a combination
ot a boat trip across Lake Hakone and
a drive higher into the mountains, we
reached the overlook for Mt. Fuji
Fortunately for us the weather had
turned very cold and there were high
winds, so that the cloud cover that
usually obscures Mt. Fuji had blown
away, affording us a really clear view
of the magnificent snow-covered cone.
As you can imagine, there was much
posing and photographing by our press
group against the instantly recognizable
backdrop of Mt. Fuji. Later on we were
driven the 60-odd miles to Tokyo,
and that evening we had dinner in a
restaurant perched on the 39th floor
of the World Trade Center Building,

I hope you will forgive this little
travelog 1 have presented in the last
few paragraphs, but I thought it might
give you something of the flavor of this
diverse land. It is also in appreciation
of the fact that although our hosts
thoroughly immersed us in, and im-
pressed us with their technology, they
did not overlook social and aesthetic
considerations.

On Saturday, the audio editorial
group, by this time a bit weary, assem-
bled for their last “official” day in
Tokyo. We were taken to the Akihabara
area of the city where there is a con-
centration of over 400 stores selling
hi-fi and other electronic equipment.

The area had roughly the character of
the old Courtlandt St. hi-fi market in
New York, but on a much larger scale.
One of the most unusual sights for this
New Yorker, was that many of the
stores had “browser bins” on the side-
walk in front of them, full of blank and

(Continued on page 60)
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All guadraphoniec
systems are not created
equal...Sansui has
created the

ONS rvario matrix.
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QRX-6500

Here at last is the development that once and for all will lay to rest the dispute over
discrete vs. encoded recordings. The Sansui vario matrix—a technological exten-
sion of the QS Regular Matrix—provides unbelievable front-to-back separation, to a
degree never before possible with matrix recordings—separation so great that en-
gineers have hailed it as the “discrete matrix.”

Two new units in the Sansui four-channel lineup—the QRX-6500 and the QRX-
4500 contain this outstanding new decoder. These full-featured four-channe!
receivers have high power output (280 watts and 240 watts IHF), superb FM sensi-
tivity, and are loaded with special features to make quadraphonic listening a totally
trouble-free and fulfilling experience.

The new decoder includes a position for Phase Matrix recordings, and both
“Hall” and “'Surround” positions for the QS Regular Matrix and for the synthesizer
section, for accurate decoding of any current matrix as well as creating enhanced
4-channel sound from two-channel recordings.

Other special features include a sound-field rotation switch, linear balance
controls for front/rear and for left/right, and the capability to drive up to 10 speakers
—all front-panel switch-selected.

Treat your ears to a demonstration today at your nearest Sansui dealer. Your
QRX-4500 listening will never be the same again.

SANSUI ELECTRONICS CORP.

Woodside, New York 11377 « Gardena, California 90247
S 4 ELECTRONIC DISTRIBUTORS, Canada

REGULAR MATRIX SANSUI ELECTRIC CO., LTD., Tokyo, Japan * Sansui Audio Europe S. A., Antwerp, Belgium

Check No. 17 on Reader Service Card



I suppose few products in the Hi Fi world (with the excep-
tion of loudspeakers) are advertised with such exuberance
as magnetic tape. Each manufacturer proclaims that his
tape is the absolute best with the lowest noise, highest output
aind widest frequency response. New coating materials and
improved formulations are launched almost every month
with fanfares of publicity. And so we have Low Noise, Ultra-
Dynamic, Super Dynamic, High Efficiency, Low-Noise-High
Output and dozens of other permutations—no wonder many
people are confused and a little skeptical!

Tape recording parametcrs are very much of a compromise
with bias, equalization and output adjusted for frequency
response. noise and distortion—all conflicting requirements.
For example, a high value of bias might well reduce dis-
tortion at mid-frequencies but at the cost of a lower output
above 10 kHz or so. Thus a tape with a rising frequency re-
sponse, a characteristic of the new formulations, will help
matters considerably. Figure | shows what happens when a
Low Noise tape is played on a recorder maiched to a normal
tape. It will be scen that the response rises from about 3 kHz.
If the amplifier treble control is turned down to get a more
or less flat response, the inherent noise will be reduced too.
Present day recorders are fitted with a switch—usually
labeled Normal and High to cope with these LN tapes by
changing the bias and equalization and the net result is a
reduction of noisc by some 4 dB—plus an extended high
frequency response. Machines are matched for one partic-
ular tape at the factory and the first objective of our survey
was to determine how the tape characteristics varied. These
tests were made with a TEAC 1230, a medium priced deck,
selected for its high overall performance and because of the
accessibility of the bias adjustments. First, it was carefully
matched for Scotch 207 wape so the response was within 0.5
dB up to 20 kHz and then the other tapes were checked,
without changing the bias. Frequency runs were made from
| kHz to 20 kHz with a recording level of—20 VU. Levels
were adjusted to 0 dB at | kHz and the results tabulated for
three frequencies, 10 kHz. 15 kHz and 20 kHz as shown in
the chart. Variations at 15 kHz ranged from -4.5 dB for the
Dak to +3.1 dB for the Maxell UD. In theory, tapes with
the highest increase would have the best signal-to-noise
potential but this is also dependent on sensitivity and other
factors.

For the next series of tests, the recorder was adjusted to
suit each individual tape, using only the bias control and
frequency responses taken at the standard input level of -20
VU. Equalization was unchanged and only the bias was

20

adjusted—not too difficult to do with most recorders. Results
are shown in the graphs. The response below | kHz is not
shown as the low frequency deviations were insignificant.
Then the measurements were repeated at a higher signal
level -0 VU, a drastic test which shows the effect of tape
saturation or maximum capacity. This has long been a limit-
ing factor on obtaining good transient reproduction and it is
also why it is still standard practice 1o mcasure recorders
at the 20 VU level. Obviously this cannot give a truc indica-
tion of performance and in the future our tests of recorders
will be made at the higher signal level. It will be noticed
that all the tapes show some falling off above 15 kHz but
even the worst has more ‘headroom’ than the best tapes of a
few years ago.

Distortion was measured at 0 VU and +3 VU at | kHz
and signal-to-noise computed. The standard 3% distortion
level was used and the ASA weighting employed. It was felt
that this method gives a truer indication as the curves are
based on human hearing characteristics and it also reduces
the effects of low frequency preamplifier noise, (See figure
2). The figures do include some residual electronic noise
—note also that a half-track machine would give a further
3 dB improvement. Finally. output at 0 VU input (1 kHz)
was measured using 0 dB with the Scotch 207 as a reference.

Dropouts

Dropouts, not the scholastic kind, can be caused by minute
imperfections in the tape which push it away from the

RELATIVE OUTPUT

FREQUENCY - Hz

Fig. 1—Showing the frequency response of a typical LN

tape played on a recorder adjusted for normal tape.
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head. The effects are more audible at high frequencies and
tape speed plays a part too. A dropout might pass unnoticed
at 7% ips but sound horrendous at 1% ips. And so they are
more noticeable on cassette machines where mechanical
difficulties compound the problem.

The usual method of assessing dropouts is to record a
high-frequency signal on the tapc for 3 to 15 minutes, then
playing back and watching the variations on an output meter.
This is tedious and seems a little crude and so work is pro-
ceeding on an aulomatic counter detector (we are just lazy,
that’s all). In the meantime, the 15 tapes were checked using
the first method and all were found satisfactory.

As far as open reel is concerned, we had long thought the
dropout problem (when it was not due to pressure pads) was
due to bad handling and some tests made by the Boston
Audio Society seem to confirm this opinion. These tests were
made by Alvin Foster who writes in the BAS publication.
“Dropout is particularly severe in the first and last feet of
most open reel tapes due mainly to the mistreatment that
these sections endure in the normal loading and unloading

Take up reels which cover the tape with only one or two
small holes for threading protect it because the larger plastic
area covering the tape inhibits pinching or creasing of tape
as the reel is handled. The pressures exerted when handling
the reel of tape are distributed more evenly over the tape
edges.”

We would add that the back coatings used by Scotch and
Capitol are definitely a step in the right direction as they not
only tend to improve traction but strengthen the tape as well.

What do the tests show? In brief, they confirm that the new
generation of tapes, Low-Noise, Super-Dynamic or what-
ever, do give a worthwhile improvement; moreover, signal-
to-noise is so good that you can record at a lower level and
avoid the risk of peak overloading. But the divergencies
mean that the recorder must be adjusted to suit. That is. if
you want the best results—and who doesnt.

Next month, we compare cassette tapes.

of the tape. This is the reason why some manufacturers in-
clude a few feet of leader tape and why tape recording per- TAPE 10 kHz |15 kHz |20 kHz
fectionists never record a signal on the first or last few feet Agfa P36 0 0 1
of tape. . . . I was surprised to find such noticeable deteriora-
tion between new and slightly used tapes and was convinced Ampex LNP +0.5 [ +0.3 0
that careful handling of tape is a prerequisite to good re- BASF LP 35 +1.8 +20 +20
cording. Even the type of reel one used affected dropout. Capilol 5 70 30 30
Dak LNE -2.0 4.5 7.0
Irish 274 +1.5 +1.8 +1.8
Maxell LNE35-7 +1.7 | +1.7 | +1.0
Maxell UD50-7 +2.5 +3.1 +36
L Memorex +1.0 0 -0.5
3 Scotch 207 0 0 | +05
2 Scotch 228 +10 | 03 | +05
2 Sony SLH 180 +25 | +25 | +20
TDK 7 0 -1.0 1.6
TDK SD +20 | +2.2 +2.3
Tracs Plus 0 -1.0 -2.0
FREQUENCY - Hz

Fig. 2—ASA weighting characteristics.

AUDIO - MAY 1973

Table 1—Frequency responses compared with Scotch 207
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I mil polyester. plastic case, leader tape. Output + 1 dB, signal/
noise 67 dB. Distortion 0 VU 1.1%, +3 VU 2.5%.

Ampex LNP

I mil polyester, plastic case, no leader tape. Output 0 dB,
signal/noise 67 dB. Distortion 0 VU 0.95%, +3 VU 2.8%. Fre-
quency response nearly identical to Scotch 207.

FREQUENCY - Hz

I BASF LP 35

I-llllllIEW L ot 1
II-.lllllll ‘.I | mil polyester, plastic case. leader tape. Output +0.5 dB, sig-
Il.llllllll-lllllll- IIII Il nal/noise 69.5 dB. Distortion 0 VU 0.6%, +3 VU 1.1%. Low

distortion with good headroom.

10K 20K

oy |IIII-IIIII -IIIIIIII-IIIIIII

Capitol 2
1.5 mil polyester, plastic case, no leader tape. Output 0 dB,

signal/noise 68 dB. Distortion 0 VU 0.75%, +3 VU 2.0%.
“Cushion-aire” back coating.

_

FREQUENCY - Hz

T T T
LT T
TN N
Rl nl|||||=. [ ook ow Noie

-.Ill II “I | mil polyester, cardboard box, no leader tape. Output + 0.5

| ll.l“"“..l“ll.l dB, signal/noise 62 dB. Distortion 0 VU 1.2%, 0 VU 3.2%. An
l JJ ’

inexpensive tape with excellent frequency response, good head-
room but with slightly inferior signal/noise.

1
10K 20K T, J

FREQUENCY - Hz
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It took a lot of guts to build 4 great receivers

Take a look at AKAIl's exciting
new 900 Series stereo receivers.
Th2y’re beautiful, right? Complzte
with rosewood cabinets t> enhamce
their styl mg.

But It takes more thar beauty to
make a truly great stereo -eceive-.

It tak=ss guts!

Because it's whet's iaside yau-
receiver that determines perform-
ance. And for innovative engineering
whzre it counts, AKAl leacs the way.

You can choose from four rew

reczivers, All g-eat performers. At a
price that's rigtt for you.

The 910 del vers a power level
sufticient for any need. With a wide
frequency respoanse and low cistor-
tior.

And if you want to add DJolby,?
o<l find it in -Fe 910D.

Our new €20 offers separate
sig1al and tun rg indicators. Plus
Scund Monito-ing. And 122W IHF
Yotzl music power.

For p=a< performance there's
the 940. Celtvars 180V total music
powar ... sensifivityof 1.7 uV . . . tre-
Juency response of 5 to 80,000 -z

.znd IM distortion of 0.05% at
rated outpul What's more, Sound
Dut:oing Controls allow you to men-
itor from two separate decks.

Whict al adds up to four grzat
reasons t> see your AKA| dealer.
He'll show vou what guts are all
abaut.

“‘Dolw' is ¢ tradamark of Dolby Laooratories, inc.




FREQUENCY - Mz

Irish 274

I mil polyester, cardboard box. leader tape. Output -2 dB,

signal/noise 68 dB. Distortion 0 VU 0.6%. +3 VU 2.1%.

Em ,ﬁ":llliiiiiiinwlﬁil.ﬂ
llll [ EII

10K 20K
FREQUENCY - Hz

Memorex LN 40

1 mil polyester, plastic case, leader tape. Output -0.5 dB,
signal/noise 67 dB. Distortion 0 VU 0.7%, +3 VU 2.8%. Rear
coating. Bias requirements similar to Scotch 207.

5
10K 20
FREQUENCY - Hz

Maxell LNE 35-7

I mil polyester, leader tape. Output 0 dB, signal/noise 70.5 dB.
Distortion 0 VU 0.65%. +3 VU 1.6%. Excellent signal/noise
and good headroom.

10k 20K
FREQUENCY - Hz

Scotch 207

1 mil polyester. Scotch 206 is similar but is 1.5 mil polyester.
Output 0 dB signal/noise 68.5 dB. Distortion 0 VU 0.6%. +3
VU 1.6%. Rear coating.

I
I I 1
L
-lIIIIIIIIIIII
IIIII-IIIIIIII-

FREQUENCY - Hz

Maxell UD 50-7

1.5 mil polyester, cardboard box. leader tape. Output -0.5 dB,
signal/noise 70.5 dB. Distortion 0 VU 0.7%, +3 VU [.5%.

Similar to LNE with greater headroom—one of the best.
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FREQUENCY - Hz

Scotch 228

1.5 mil polyester. Scotch 229 is similar but is | mil polyester.
Cardboard box, leader tape. Output -1 dB, signal/noise 68 dB.
Distortion 0 VU 0.9%, +3 VU 2.8%. One of the Highlander
series—probably a best buy for those who like Scotch tapes but
prefer to save money and do without the fancy plastic box!
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Dynaco A-25
$89.00

Experts Agree:
the Dynaco A-25
loudspeaker Is

unguestionably the best!

*. . . (The Dynaca A-25's) are quite probably the best buy in high fidelity
today. : The Stereophiie Magazine

.. . The Dynaco had a remarkably neutral quality . . . The A-25 had less
of this coloration than most speakers we have heard, regardiess of price
. . . Nothing we have tested had a better averall transient resporse . . . Not

the least of the A-25's attraction is.its low price ...”
Julian Hirsch in Stereo Review

“. . . it was its outstanding transient response which really imoressed us.
Tone bursts throughout the meaningful frequency range showed mp its excel-
lence. In truth, the A-25 produced the finest tone-burst respcnse of any
speaker in this manner, regardless of price.” Audio

Gentlemzn:

N ¥ Please send new 1973 full colo- catalog.
u,\’aca 'NC- Division Tyco

3060 JEFFERSON ST., PHILADELPHIA, PA. 19121 Name.

Also available in Canada from Dynaco of Canada,-Ltd.
Address_




: mK 20K
FREQUENCY - Hz

Sony SLH 180

I mil polyester. Cardboard box, leader tape. Output -1 dB,
signal/noise 69 dB. Distortion 0 VU 0.7%, +3 VU 1.9%.

A
10Kk 20K
FREQUENCY - Hz

TDK SD

I mil polyester. Plastic case, leader tape. Output +2 dB, signal/
noise 70 dB. Distortion 0 VU 0.6%, +3 VU 1.6%. Similar to
TDK 7, but greater headroom.

105 20K
FREQUENCY - Hz

TDK 7

1 mil polyester. Plastic case, leader tape. Output +2 dB,
signal/noise 70 dB. Distortion 0 VU 0.7%. +3 VU 1.6%. One
of the highest outputs in the group tested.

£ !!!.I!"“ ﬁi —

t
&

i =||||||-
i[ lilllll .
1l n |

10 20K
FREQUENCY - Hz

i

Tracs Plus

1.5 mil polyester. Plustic case, leader tape. Output 0 dB, signal/
noise 68.5 dB. Distortion 0 VU 0.7%. +3 VU 1.8%. A new tape
from Audio Magnetics.

Simple Volume Compressor

With medium-quality music repro-
ducing systems, the details of very quiet
recorded passages can only be heard by
turning the gain control to a high value.
However, louder passages will inevitably
follow, also at the high gain. The lis-
tener’s family or neighbors arc often not
so vitally interested in the music as to

L \4‘& ?§ [

Fig. 1—Volume compressor, for frac-
tional-wattage speaker dissipation. The
type 48 lamp is a 2 volt pilot light,
which is a 33 ohm, hot-filament resis-
tor at its rated 60 ma but is about 12
ohms when cold. The type 222 is a two-
cell penlight bulb, which is rated 250
ma and is 9 ohms hotand 3 ohms cold.

Present Address: Western Electric Co..
Princeton, N.J. 08540
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enjoy the ensuing blasts. (The listener
himself may not enjoy the ensuing
counterblasts from the other people!)

To promote harmony of the inter-
personal kind, a compressor is useful
for limiting the louder passages to a
maximum volume, while allowing the
desired high gain for the softer passages.

A volume compressor can be obtained
as a built-in part of at least one com-
mercial amplifier [1], or it can be con-
structed at home according to the var-
ious plans described in previous articles
[2.3,4]. These are sophisticated and com-
plex circuits.

A very simple compressor is illustrated
in Fig. 1. It does not perform as well as
the more complicated circuits (for in-
stance, it 1s not as fast), but most lis-
teners will find it to be adcquate. At the
correct setting of the variable resistor,
this circuit limits volume peaks without
being an intrusive presence.

The main circuit element is a pilot
lamp which acts as a nonlinear resistor.
The effect is multiplied by making a
differential comparison to a tixed resis-

Daniel Shanefield

tance, using a Wheatstone bridge design.
The types of lamps should be chosen
according to whether the speaker is
efficient or inefficient. The values in
Fig. 1 are for cases where less than |
watt is dissipated in the speaker. This
is as much as most people acwally use
with efficient systems. Less efficient
speakers can be handled by a pair of
type 222 bulbs instead of the combina-
tion shown. For people who can listen
to several watts ot actually-dissipated
output. type 13 bulbs for three-cell
flashlights can be used, instead.

One of the circuits shown is required
for each stereo channel.

References

1. Bogen Model BR 360 Recciver, as listed in Audio,
Sepr. 1971, p. 34.

2. R. R. Russell, “Build a Hi-Fi Volume Compres-
sor/Expander,” Popular Electronics, Oct. 1964, p. 41.
3. J. C. Wright, “Audio-Compression Preamplifier,”
Electronics World, Nov. 1964, p. 32.

4. S. S. Andrews, “Low-Cost High-Performance
Volume Compressor,” Audio, Dec. 1964, p. 19.
(5) C. Caringella, ‘Distortionless Audio Com-
pressor,” Popular Electronics, December 1971, p. 25.



All1n the family:

In the space of a few short years, the For what distinguishes the Revox A76
critically acclaimed Revox A77 has from all the rest is its uncanny ability
established itself as the tape recorder to capture the weakest signals with a
of choice for the knowledgeable clarity and a freedom from noise that is
enthusiast. truly startling.

Now, from the same dedicated design Asfor the Revox A78 stereo amplifier,
team that created the Revox A77 come it does everything a superb amplifier
two new meticulously engineered should do. And it does it just a little
components, an FM tuner and a stereo better.
amplifier, that extend performance to Together or separately these remark-
the limits of current technology. able components are & fitting addition

Take the Revox A76 FM stereo moni-  to the Revox family and provide further
tor tuner. With its incredibly sensitive proof of what we've sa.d all along...
front end, unique dual action IF strip, Revox delivers what all the rest only

specially developed discriminator
circuit and two regulated power sup-
plies,the A76 represents an entirely new g
approach to FM signal processing.

In fact, the Revox A76 sets new per-
formance standards in a half dozen
different categories.

But simply quoting a list of specifi-
cations, however fine, doesn't begin to
describe the capabilities of this
remarkable instrument.

promise. /

A78 Stereo
Amplifier

" A77 Tape
Recorder

Stereo Tuner

Revox Corporation
155 Michael Drive, Syosset. N.Y. 11791, Calif: 3637 Cahuenga Bivd. West, Hollywood 90068. Canada: Revox Sales and Service, Montreal

Check No. 13 on Reader Service Card



THE LANGUAGE OF HIGH FDELITY

Martin Clifford

(Continued from MARCH)

Part X Record Players

The Phono Cartridge

The stylus fits into the cartridge,
which, in turn, is mounted in a shell
at the tip of the tonearm. As the stylus
tracks in the rotating grooves, it is
deflected laterally and vertically, de-
pending on the modulations inscribed
in the groove walls. In theory this
sounds easy enough, but if the stylus is
to track well, it must follow the com-
plicated meanderings of the groove
instantly and it must do so without
bottoming (that is, without hitting the
bottom of the grooves), without losing
contact with the walls, yet not pressing
unduly hard against them, and without
jumping out of the grooves. Further, its
contact or pressure must be the same
against both walls—inner and outer—
despite the fact that the very motion
of the stylus makes such an equilibrium
very difficult. To be able to do all this,
the mass of the stylus and moving parts
must be kept as little as possible. since
the greater the moving mass, the greater
its inertia—that is, the greater its resis-
tance to quick changes in motion. And
so the conditions for good tracking are
quite difficult. But these aren’t the only
requirements. There must be a suf-
ficient downward force, known as track-
ing force, on the stylus, to keep it in
the grooves. Too much will cause stylus
and records to wear out more quickly
than necessary.

The stylus assembly must have free-
dom of movement—technically called
trackability of compliance. The greater
the compliance, the smaller the tracking
force required. And since the stylus is

going to wiggle around thousands of

times a second as the record rotates
beneath it, it becomes obvious that with
high compliance we are permitting the
stylus to do its job, to follow even the
most delicate tracings in the groove
walls.

In spec sheets you may find compli-
ance histed for both dynamic and static
conditions. Compliance is specified in
terms of centimeters per dync, usually
written as cm/dyne. The cm figure
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means the amount of deflection, in
centimeters, that a force of | dync upon
the stylus will produce. The larger the
figure the better. It also depends on the
tracking force and should be al least
8 X 107* cm/dyne. 8 X 107* is just a
scientific and easier way of writing
0.00008. and so a stylus with such a
compliance will move 0.00008 centi-
meter when a force of | dyne is ap-
plied. The dyne is a unit of force, just
as an inch is a unit of linear measure-
ment, or an ounce is a unit of weight.
A quality cartridge would have a com-
pliance of 15 or 20 X 107 cm/dyne or
possibly more, while the cheapies go
down to around 3 to 5 X 107* ecm/dyne.
Dynamic compliance is usually mes-
sured at some spot frequency, possibly
at 100 Hz.

Tonearm

No cartridge is an island unto itself.
for it must form an integral part of the
tonearm on which 1t is mounted. A cart-
ridge can only detiver its full perform-

ance if 1t is joined with a toncarm of

equally high quality. The tonearm’s
main function is to hold the cartridge
in its path while it travels across the
record, and to apply the necessary track-
ing force while compensating for other,

S-SHAPED TONEARM

) EFFECTIVE LENGTH
a) OFFSET ANGLE

Fig. 6. |-, J-, and S-shaped tonearms.

unwanted forces. Neither the stylus. the
cartridge or tonearm must acquire
delusions of grandeur. but since they
are working under conditions in which
vibration is the order of the day. it
isn’t too surprising to find that these
elements would like to resonate. And
they do and when they do they form
sound sources of their own, contributing
their mite to the overall sound. An
unwanted mite for they form no part
of the original sound source inscribed on
the walls of the disc. The best thing to
do with unwanted resonances is to kill
them. If that isn't possible. attenuate
them. And if that isn’t possible, to try
to make the resonant frequencies move
down into a subaudible frequency.
Most high-quality tonearms are made
of some lightweight metal alloy. supply-
ing maximum structural strength with
a minimum of weight and ease of
machining. Tonearms in the past have
taken on some fancy configurations,
but most can be grouped into three
types: the straight or I-shaped, J-shaped
and S-shaped (Fig. 6). In each instance,
though. the shell-cartridge assembly
forms an angle with the tonearm axis.
The arm axis is an imaginary line drawn
between the tip of the stylus and the
tonearm pivot. This angle is known as
the offset angle and its purpose is to
minimize the tonearm’s tracking error.
Tracking angle is the angle that the
cartridge axis deviates from the record
tangential at any given point on the
record. The smaller the tracking error,
the better. It should not exceed 2" to 3.

Integrated Arms

On some economy type equipment
the shell cannot be removed from the
tonearm and so such units are known as
integrated arms. Most modern tonearms,
however, have standardized plug—in
connections for the cartridge-shell
assembly. so that all cartridges following
these standards can be interchanged.

Problems of the Offset Angle
While the tonearm’s correct offset
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The ADCXLM “..inaclass by itself.”

That’s the way Stereo Review described our XILM. High Fidelity head-
lined their review, “Superb new pickup from ADC” and went on to say,
“...must be counted among the state of the art contenders” And Audio
echoed them with, “The ADC-XLM appears to be state of the art”

With the critics so lavish in their praise of the XLLM, there’s hardly any
necessity to add anything. Far better to let the experts continue to speak

for us.

Frequency r€éSpoOnse The CBS STR-100 test
record showed less than= 1 5dB variation up
to 20.000Hz. Stereo Review

response is within =2dB over the entire range. Audio
Frequency response is exceptionally flat. High Fidelity

Trackmg This s the only cartridge we have seen
that is really capable of tracking almost all stereo discs
at0.4 grams. Stereo Review

The XLM went through the usual torture test at

0.4 grams (some top models require more than a
gram). High Fidelity

The XLM is capable of reproducing anything found on
a phonograph record. Audio

Distortion Distortion readings  are almost
without exception better than those for any other model
weve tested. High Fidelity

The XLM has remarkably low distortion in comparison
with others Audio

At 0.6 grams the distortion was low (under 1.5 per
cent). Stereo Review

HUIﬂ and NOISE The XLM could be instrumental
in lowering the input noise from the first stage of a
modern transistor amplifier. Audio

The cartridge had very good shielding against

induced hum. Stereo Review

PI‘]CG This would be a very hard cartridge to surpass
atany price. Stereo Review

We found it impossible to attribute superior sound to
costlier competing models High Fidelity

Priced asitis, itis a real bargain in cartridges. Audio

The Pritchard High Definition
ADC-XLM $50.

Check No. 4 on Reader Service Card

Pickett District Road. New Milford, Connecticut 06776
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ELEMENTS
CANTILEVER

Fig. 7. View of a ceramic cartridge.

DAMPER

POLE PIECE
CANTILEVER
STYLUS
Fig. 8. The moving magnet (MM) cart-
ridge.

CANTILEVER
STYLUS

4

MAGNET

Fig. 9. The moving coil (MC) cartridge.

angle helps minimize tracking error,
it introduces a problem of its own. It
results in what is known as ‘skating
force™ a torce which pushes the pickup
toward the center of the record. Thus.
instead ol tracking both groove walls
with equal force. it is much greater
on the inner groove wall than the outer.
This can produce two eftects, both
undesirable. One of these is uncven
wear. with the possibility ot decreased
record lite. The other is distortion due
to insullicient tracking force on the
outer wall.

Fo place all the blame for skating
force on offset ungle is a simplification.
tor a tricky combination of forces act
on the stylus and toncarm as they track
the record. In extreme cases. the effect
is to cause the stylus to jump out of the
groove. To assure perfect tracking of
both groove walis—that is, both sterco
channels—some compensating force is
used. In one method a hittle weight
aftixed to a string applies a corres-
ponding countertorce on the toncarm.
Another technique is the magnetic type
anti-skating device which employs the
repulsion power ol magnetism. As the
skating force varies with stylus tracking

force, the anti-skating device should be
readjusted each time the tracking force
is changed.

Cartridge Types

There are various systems for con-
verting the vibrations of the stylus into
an equivalent electrical signal. Ceramic
cartridges (Fig. 7) take advantage of
the fact that certain crystalline materials
develop a voltage when they are sub-
jected 1o stress, such as a twisting action.
Movements of the cantilever (which is
affixed 1o the stylus) apply varying
forces, twists and pressures, on a special
crystallic material which generates an
electrical voltage in accordance with
the stylus movement. The rigid arma-
tures required to exert this twisting
force naturally increase the moving
mass, and the ceramic elements are
sometimes affected by heat and mois-
ture. Ceramic cartridges are more com-
monly used in low-priced record players.

Various types ol magnetic cartridges
are available. The moving magnet (MM)
cartridges (Fig. 8) have a tiny permanent
magnet attached to the cantilever which
moves freely between an assembly off
coils, inducing a voltage in these coils.

POLE PIECE

CANTILEVER
STYLUS

Fig. 10. The induced magnet (IM) cart-
ridge.

Fig. 11. The semiconductor cartridge.
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Moving magnet cartridges have the
benefits of a small moving mass and
high efficiency—that is. relatively high
output voltage.

The reverse principle is applied in
moving coil (MC) cartridges (Fig. 9).
Here the magnet is fixed. and the coils
one for each channel—move in the mag-
netic field, receiving an induced volt-
age in the process. The moving mass of
moving coil cartridges is even smaller
than that of the moving magnet type.
but they have quite a small output
voltage. Both types, moving magnet and
moving coil cartridges, do supply good
frequency response and stereo channel
separation.

Still another magnetic cartridge is
the induced magnet (IM) with fixed
magnet and coil assemblies (Fig. 10).
Two tiny iron plates move in the mag-
netic field, causing variations in the
magnetic flux. Because of the changes
in magnetic flux lines, a voltage can be
induced in the coil assembly.

The output voltage of the cartridge is
usually measured ata specific frequency,
such as 1,000 Hz and at a certain stylus-
to-groove velocity. The voltage output
will depend on the kind of cartridge
used, but should always be greater than
the sensitivity (expressed in millivolts)
of the amplifier’s phono input.

The frequency response of the cart-
ridge represents the entire range of
audio the cartridge will deliver. A wide
range is desirable. with no peaks or
dips within the range. A quality cart-
ridge should extend from 20 Hz to 16
kHz, =3 dB, or better.

While magnetic cartridges are the
generally accepted types, others have
been proposed. Thus, there are two not
being widely used, although they hold
excellent promise. One is the semicon-
ductor (Fig. 11) cartridge in which
mechanical forces created by stylus
vibration change the electrical resistance
of a silicon semiconductor in corres-

AUDIO - MAY 1973



The best time to upgrade
your component system
I before you buyit.

If you're a typical reader of this
magazine, you most likely have a sizeable
investment in a component system. So our
advice about upgrading might come a little late.

What you might have overlooked,
however, is the fact that your records are the
costliest and most fragile component of all. As

well as the only one you will continue to invest in.

And since your turntable is the only
component that handles these valuable records,
advice about upgrading your turntable is better
late than never.

Any compromise here will be costly.

And permanent. Because there is just no way
to improve a damaged record.

If the stylus can't respond accurately and
sensitively to the rapidly changing contours of
the groove walls, especially the hazardous
peaks and valleys of the high frequencies,
there's trouble. Any curve the stylus can’t
negotiate, it may lop off. And with those little
bits of vinyl go the high notes and part of
your investment.

If the record doesn't rotate at precisely
the correct speed, musical pitch will be
distorted. No amplifier fone controls can
correct this distortion.

Dual 1214, $109.50

If the motor isn't quiet and free of
vibration, an annoying rumble will accompany
the music. You can get rid of rumble by using
the bass control, but only af the expense of
the bass you want to hear.

Experienced component owners know
all this. Which is why so many of them,
especially record reviewers and other music
experts, won' play their records on anything
but a Dual. From the first play on.

Now, if you'd like to know what several
independent test labs say about Dual, we'll
send you complete reprints of their reports.
Plus a reprint of an article from a leading
music magazine telling you what to look for in
record playing equipment. Whether you're
upgrading or not.

Better yet, just visit your franchised United
Audio dealer and ask for a demonstration.

You'll find Dual automatic turntables
priced from $109.50 to $225.00. That may be
more than you spent on your present turntable,
or more than you were intending to spend on
your next one.

But think of it this way. It will be a long,
long time before you'll need to upgrade your
Dual.

Dual 12158, $125.00

Dual 1229, $225.00

United Audio Products, Inc., 120 So. Columbus Ave., Mt. Vernon, N.Y. 10553

Exclusive U.S. Distribution Agency tor Dual

Check No. 15 on Reader Service Card



pondence 1o stylus vibration. Another
is the photoelectric in which light from
a tiny bulb in the cartridge falls on a
phototransistor which converts it into
an electric voltage.

Impedance

In its broadest sense. impedance
means opposition to the flow of an
electric current. Low impedance and
high impedance do not imply quality,
for the words low and high have no
relationship to value in this sense.
Impedance is like friction. On an icy

road you want lots of it between your
tires and the surface, while some of it
is necessary at all times. Impedance is
one of the descriptive factors of elec-
tronic components. A speaker has im-
pedance. A tuner or receiver has several:
one at the input. the other at the output.
As a rule. when individual components
are connected, it is desirable to match
impedances—the output impedance of
one component should match the input
impedance of’ the component to which
it 1s connected. This rule should be
prefaced by ‘generally” since, as in the

Wall of Sound 11

FAIRFAX

SUPERSOUND SPEAKERS

Designed
to meet the

demonds Of

todays sound!

FAIRFAX SUPERSOUND MEANS:

% High Power handling capacity

*
*
*
*

High efficiency
Wide frequency response
8 models from $69.95 — $399.95

Five year unconditional guarantee

TAIRFAX INDUSTRIES

900 PASSAIC AVENUE
EAST NEWARK, NEW JERSEY 07029

Check No. 16 on Reader Service Card
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case of many rules, there are desirable
exceplions.

In the case of cartridges, load imped-
ance is the input impedance of the
amplifier. The amplifier is the load, or
the device to which the toncarm will
deliver its electrical signal. For MM
and IM pickups. the standard impedance
is about 47.000 ohms to 50.000 ohms,
with the ohm being used as the basic
unit of impedance. Most amplitier
phono inputs are designed for this. MC
cartridges have low impedances: 2 o
10 ohms, and so the amplifier to which
this cartridge will be connected must
have special MC phono inputs. Other-
wise, @ step-up transformer or booster
amplifier will be required between the
MC cartridge and its following ampli-
fier.

Automation

Convenience is the keynote in the
modern record player and automatic
record chunger. One step in the direction
ol automation is the "auto return’ tone-
arm in which the arm is raised and
lowered by a button type oil elevation
device. At the end of the record. 1t lifts
oft and returns to its rest position auto-
matically. The logical exiension of this
is the fully automatic turntable (Fig.
12). A single function controls the entire
operation. In position start, the tone-
arm moves over the iniual record
grooves, the platter begins to revolve.
the tonearm floats down, the record 1s
played, and at the end of the play the
tonearm lifts oft and returns to 1ts rest
position. There are usually two other
controls: a speed selector and a record
size sclector which adjusts the tone-
arm drop point for various record
diameters.

A record player is a sound source. just
as a tuner, or cassctte deck. or micro-
phone, are regarded as sound sources.
The sole function of the record player
is to extract the information modulated
into the walls of the record grooves and
to deliver that information in the form
ol an electrical signal to a pre-amp. It
is hi fi only to the extent to which it
does this. II' the record player, in part
or in toto, behaves like a signal source
in any way, then to that extent it is not
high fidelity.  (Continued on page 36)

45 spm adapior

Balunce weiht

Arm hitten ivves

Arm vest

Spead selecton

Fig. 12. Turntable with automatic
features.
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“iothe |r(eS|st|bIe sound -
of MartinSpeakers:

The sound of Martin Speakers can be as quiet ar}lg;
resistible as the gentle meeting of sand and surf.

vibrant and deepthroated as the roar of thunder in the

summer sky.

Martin Speakers, for people who are attuned to the. ir-
resistible sounds of the audible universe.

b

MARTIN SPEAKER SYSTEMS e A DIVISION OF EASTMAN SOUND MANUFACTURING CO., INC

Harmony Road and Route 295

« Mickleton, New Jersey

3

08056

alas

Check No. 10 on Reader Service Card

Martin Speakers from $44.50 to $350.00
“A new standard of performance built
by people who listen.”
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[ COUD DO

CAMN DO BETIER!

Several years ago, we decided that our next challenge would be to go
beyond the best there was. Our computers told us we had taken the
existing cartridge structure and stylus assembly of the V-15 Type Il Im-
proved as far as we could, and that hereafter, any improvement in one
performance parameter would be at the expense of performance in some
other parameter.

Therefore, over the past several years, a wholly new laminated cartridge
structure has been developed, as was an entirely new stylus assembly with
a 25% reduction in effective stylus mass! These developments have re-
sulted in optimum trackability at light tracking forces (3 — 1% grams), a
truly flat, unaccented frequency response, and more extended dynamic
range than was possible even with the Type Il Improved, without sacri-
ficing output level!

Further, because these factors are held in perfect equilibrium, wherein
each design parameter enhances every other parameter, the total audio
effect is greater than the sum of its individual engineering achievements.
Engineers call this effect a Synergistic Reaction; ergo, we call the Type lll
the Synergistic Cartridge.

If you like its sound today, you will like it even more as time goes on. In
fact, to go back to any other cartridge after living with the Type Ill for a

short while is simply unthinkable, so notable is its neutral, uncolored
sound. You must hear it. $72.50.

INTRODUCING THE NEW

<
V-ISTYPE III
Super-Track “Plus” Phono Cartridge

Shure Brothers Inc. « 222 Hartrey Ave. « Evanston, Ill. 60204

Check No. 18 on Reader Service Card



(Continued from page 32)

Audio For Beginners

Radio waves are far from genteel,
for they cannot be so and survive. But
the strongest signal isn’t always the
most preferable, and so we now have
tuners capable of reaching out and suc-
coring those emaciated signals that,
a technical decade ago. would have
perished. That ability of a tuner to
respond to the weakened remnant of a
signal 1s called sensitivity, a good
word. a pleasant word, but a most

unfortunate one since it implies a
certain sensibility and kindness on
our part. Nothing of the sort. of course.
We want tuners having high sensitivi-
ties to be able to pick up weak signals
for the sole practical reason that those
signals may be the ones we want. The
desideratum of a signal isn’t its strength
or ability to survive, but simply a rela-
tionship to our own personal wants.
The FM band covers a range of
88 - 107.9 megahertz, a total of almost
20 megahertz. You can realize how
wide this band is by comparing it to

The Amp that héndlef

orchertral onslaughts!

700 WATTS R.M.S.! Do you really
need an amplifier with all that power?
The fact is, you need much more
power than you might think to accur-
ately reproduce the more difficult
music passages that occur in many
live performances. “Anyone using a
low-efficiency speaker system with a
60 to 100 watt (total power) amplifier
cannot approach a realistic listening
level . . . the tendency is to operate at
a lower (undistorted) level and to de-
lude ourselves into accepting it as
realistic’, which it is not!"” So says
Julian Hirsch.

With a Phase Linear 700 you take
a quantum jump closer to true high
fidelity.

The Phase Linear 700 watt
R.M.S. Direct Coupled Stereo Power
Amplifier is a product of recent major
advances in high voltage silicon

power transistor technology — and
Phase Linear's exclusive, patented
energy limiter protection circuit. It is
the most powerful, most advanced
solid state amplifier available today. It
is, says Mr. Hirsch, “. .. in a class by
itself.” Ask your dealer for an audi-
tion soon.

Power — Gieater than 350 watts/
channel R.M.S., both channels driven
into eight ohms, zero to 20 kHz.
Harmonic or I.M. Distortion — Less
than .25%; typically, less than .01%.
Protection — Patented electronic
energy limiters, together with supply
fuses, prevent excursions into unsafe
operating regions, regardless of load
condition.

Warranty — Three years, parts and
labor, for normal use.

Price — $779.
The Powerful Difference

Shevse Lenear 700

P.O. Box 549, Edmonds, Wash. 98020

Check No. 9 on Reader Service Card
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the AM broadcast band which extends
from 535 to 1635 kilohertz, a total of
1100 kilohertz or I.I megahertz. And
so the FM band is approximately
20 times as wide as the AM band. Into
this FM band playroom are crammed
all the broadcast FM stations with
each occupying individually much more
band space than comparable AM
stations.

AM vs FM

Per se, audio waves have a very
short travel span. If you want to know
how far audio waves can travel unas-
sisted. and are willing to experiment
in the name of science. try shouting
out of vour bedroom window in the
quiet early morning hours. If you can
avoid capture and confinement, you
will have learned that the distance
covered by your voice is a few hundred
yards, if that. To overcome this limita-
tion. at the broadcast station the audio
signal is electronically loaded on
another, much higher frequency wave,
called a carrier for very obvious
reasons. (The carrier is the assigned
frequency in the FM band). The load-
ing process is called modulation,
whether for AM or FM (Fig.13). The
reverse process in the tuner, that of
discarding the carrier and recovering
the original audio signal, is demodula-
tion. Amplitude modulation, or AM,
changes the strength or amplitude of
the carrier wave: frequency modulation
changes its frequency.

Uniforn
frequency

L)
_Uniform
Amplrfude

LB

Caitier frequency § odulated by audio signal

Fig.13 —In AM, the carrier strength or
amplitude changes during modulation.
With FM, the carrier strength remains
unchanged

(To be continued)
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when you’ve made the

best big
speakers

what next? £

make th
best little
speakers.

For a generation Bozaks have been the choice of
the most critical music listeners, of musicians, and
of the world's great orchestras to reinfcrce their
sound in outdoor concerts.

Now in the tradition of the renowned Symphony
No. 1 and incomparable Concert Grand, Bozak
proudly offers an cutstanding selection of “book-
shelf' and compact speaker systems designed
especially for those with an ear for superb sound,
but with limited space.

SONORA (top) smallest of the 3ozaks—as unob-
trusive as a bookend. Two-way system with 8 inch
driver and treble speaker. QOutperforms many ‘big
speakers.

TEMPO (center)—genuine 3-way loud-
speaker system. Special high compli-
ance 12” bass driver and unique Bozak

true pitch bass without coloration.

Bk

variable density diaphragm produces ‘

RHAPSODY (botiom shelf) compact 3-way sys-
tem incorporates 12” extended travel, high compli-
ance woofer to produce remarkably full bass for its
size. Also avallable, a Rhapsody floor-standing
model with identical speaker components.

Each, “best in their class,” deliver in limited
space a purity and range of sound unavailable in
speakers many times their size and cost. All are
equal in craftsmanship and tonal-quality, matched
in power. Remavable front panels permit the owner
to change the grille cloth to match a room’'s decor-
ative scheme.

Yes, they too are all Bozak. The nicest thing any-
body can say about a speaker system.

See and hear them at your Bozak
Dealer, or write for full details.

BOZAK, Box 1166, Darien, Conn. 06820

Overseas Export: ElpaMarketing Industries,
Inc., New Hyde Park, N.Y. 11040

Where quality speaks for itself



Helping the Handicapped....

Billy G. Brant

FM subcarrier frequencies (SCA)
have become valuable assets to modern
broadcasters. either as an additional
commercial enterprisc or as a service
offered free to the public. The most
common commercial application of the
SCA is the uninterrupted easy listening
music service oftered to supermarkets,
drug stores and other such businesses
in which the public congregates. The
public service uscs of the SCA are
generally more unique in design and
programming format than the commer-
cial utilizations.

One such unique development of a
subcarrier for public service use is
the project called Audio-Reader, now
in operation at the University of Kansas.
Audio-Reader is a service for the blind
and physically handicapped and con-
sists entirely of spoken word broadcasts.

On October t1, 1971. KANU-FM in
Lawrence, Kansas, began its Audio-
Reader operation. Every day since
that date those who are physically or
visually handicapped have the oppor-
tunity to listen as someone reads them
excerpts from newspapers, magazines
and books. The typical broadcast day
begins at & am. with the Audio-
Reader sign on. From 8-10 a.m..
local newspapers are read live. 10-6 p.m.

is made up of prerecorded tapes of

books with hourly changes of material
and interludes of varied programming
such as live readings from current peri-
odicals or selections from old-time radio
dramas. Then from 6 p.m. until sign
off at 8 p.m.. the format is selected
readings from local and regional
newspapers.

The basic purpose of Audio-Reader
1s to keep those who cannot use the
printed page up to date with the world
around them. Being informed is not
a privilege, but rather, a right. Audio-
Reader is attempting to keep its audi-
ence informed.

Interestingly enough, Audio-Reader is
not only providing a service to the

38

blind, it is also e¢ncouraging community
involvement. Those who read are
volunteers from the city and university
communities. These people donate
their time and energies to Audio-Reader
and without their c¢fforts Audio-Reader
could not continue its operation. Com-
munity support for this project is grow-
ing rapidly. By helping others the com-
munity actually helps itself.

Since Audio-Reader is a sub-carrier
service, special receivers are required
to monitor it. These reccivers are loaned
to the user free of charge by the Uni-
versity of° Kansas. Approximately 600
receivers are in use at the present time.
Audio-Reader’s main coverage area is
within a 100 mile radius of Lawrence,
although there are a few people re-
cerving Audio-Reader as far away as a
hundred and fifty miles from Lawrence.

The response from the listeners has
been very favorable. Most of the letters
are in this vein: “I find Audio-Reader
very useful and educational. It keeps me
abreast of the times.” The sclectiveness
of the audience is a key factor in the
favorable response. The service is de-
signed for a sclective audience and
they in turn shape its programming.

Audio-Reader’s  conception  began
in January, 1971, when an anonymous
person suggested the idea to Dick
Wright, station manager ol KANU,
and promised to provide financial
backing for such a project. 1t was esti-
mated that at the end of Audio-
Reader’s first year of operation that
promise involved more than $100,000.

Although  Audio-Reader has vyet
to complete two tull years of operation,
plans are already being made for future
expansion and developments. It is
hoped that Audio-Reader will serve
as an example and a motivating
factor in the development of other such
scrvices. The possibilities for public
service are indeed limitless.

Billy Brani is the Execurive Producer ai
KANU-FM in Lawrence, Kansas and
is an authority on binaural sound—ED.

Where it7 at

There's more to the TASCAM board than
we have room to tell. But we've got strictly
qualified dealers throughout the country
who can fill you in on the technical details
and answer all your questions. Just as
important, they service what they sell.
Because what you're doing is important to
them. So talk to our experts, we think these
are the best there are.

ARIZONA
Phoenix: Bruce's World of Sound (602) 277-7493
Scottsdale : Universal Audio (602) 947-2596
CALIFORNIA
Anaheim: Videodetics (714) 532-3364
Hollywood : Custom Fidelity (213) 654-4522
Los Angeles: Hannon Engineering (213) 936-5176
Westlake Audio (213) 655-0303
San Diego: Pacific Recorders & Engineering
(714) 453-3255
San Leandro: Tabor Mfg. & Eng. (415) 635-3832
San Francisco: Sound Genesis (415) 391-8776
Sunnyvale: Recording Specialties (408) 739-7201
CONNECTICUT
Stamford : Audiotechniques (203) 353-2312
GEORGIA
Atlanta: General Audio Electronics (404) 691-9122
FLORIDA
Tampa: Audio Visual Services (813) 884-1461
Studio 70 (813) 238-6021
HAWALI
Honolulu: The Audio Center (808) £31-3153
ILLINOIS
Chicago: B. W. Associates (312) 935-4900
Continental Music House (312) 267-38590
Sound Market Recording (312) 664-4335
South Pekin: Mitam Audio (309) 348-3112
LOUISIANA
New Orleans: National Broadcast Equipment
(504) 522-3089
MICHIGAN
Dearborn: Pac-3 Recording (313) 581-0520
MINNESOTA
Minneapolis: Audio King (612) 920-4272
Sound 80 (612) 721-6341
MISSOURI
St. Louis: Best Sound (413) 8620003
NEVADA
Las Vegas: Global Productions (702) 457-3060
NEW JERSEY
Qakhurst: Sound Arts (201) 493-8666
Patterson : Professional Audio Video (201) 523-3333
NEW MEXICO
Albuguerque : Head Ltd. (505) 843-6262
NEW YORK
Bearsville: Bearsville Records (814) 679-8300
New York: Martin Audio (212) 265-6470
Rochester: Brighton Sound (716) 454-3030
Tonawanda: Seneca Sound (716) 832-2100
PENNSYLVANIA
Frazer: LPB (nc. (215) 644-1123
Pittsburgh: RPC Electronics (716) 832-2100
Willow Grove : Music & Sound Ltd. (215) 659-9251
TENNESSEE
Nashville: Studio Supply (615) 256-6685
TEXAS
Garland : Accurate Sound (214) 278-0553

| IRTRASGAM CORPORATION

’ 5440 McCONNELL AVENUE
LOS ANGELES. CALIF. 90066
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If you're seriously into music orYou n fO'
sound reinforcement you want more

than hi-fi products can give
you. But full professional stu-
dio gear costs an arm and a
leg, and you pay for a lot of things you may not
really need.

That's why there's a TASCAM Model 10. It's an
8-in, 4-out mixing console, and it's just $1890.

With the Model 10 you get what you have to have.
Without sacrificing a single necessary function.

Each input module gives you mic and line atten-
uation. three bands of peak and dip equalization (two
with frequency selection), pre- and post-echo send and
receive circuitry, pan function, and a unique straight-
line fader.

Each of the four submasters has a meter control
switch (line/echo), independent monitor level control,
echo receive level control, and a straight-line fader.
You also get a master gain module and 4” VU meters
with LED peak indicators. Plus pre-wired facilities for

Check No. 19 on Reader Service Card

what you need

up to four additional input modules
and other optional accessories
including talkback, remote
transport control, quad pan-
ner, and headphone monitor.

That's what you need and that’s what you pay for.
Some things, however, you may or may not need, and
we leave that choice up to you. For instance, the basic
Model 10 is high impedance in and out, but studio line
impedances are available optionally. You'll probably
want low impedance mic inputs, but you may not need
all low impedance line inputs. So we don’t make you
pay for them. You can order any combination of high
and low input/output impedances according to your
application.

Details and specs on the Model 10 are available
for the asking. At the same time we’ll tell you about our
new Series 70 Recorder/reproducers.

We've got what you need.

_IRTRASGAN CORPORATION

5440 McConnell Avenue
Los Angeles, California 90066




Equipment Profiles

Marantz 1120 .. .. ... ...
SAE Mk XIl .. ... ... .. ..
Sherwood S-7200 . .. . . ..

The Marantz 1120 Amplifier

MANUFACTURER’'S SPECIFICATIONS: Power output,
20 Hz to 20 kHz: 70 watts per ch. into 4 ohms, 60 watts
into 8 ohms, rms. THD: Less than 0.2% at rated power
IM: Less than 0.2% at rated power. Frequency response:
20 to 20 kHz, =1 dB. Damping factor: Greater than 30.
Inputs: Mic, phono, tape 1, tape 2, tuner, aux. Dimen-
sions: 15% by 5% by 13% inches deep. Weight: 27
Ibs. Price: $3965.

The Marantz 1120 is a versatile integrated amplifier in
the medium-high power class having some rather interesting
features. It is styled in the workmanlike Marantz tradition
with the typical instrumentation kind of panel and metal
knobs to match. Actually, there are only two rotary con-
trols—the rest are slides or push-buttons. Microphone and
tape dubbing inputs are on the left, then comes the input
selector switch and slide controls for bass and treble. There
are four of these., one pair for each channel. Next is the
volume control and then, at the right are loudspeaker-select
push-buttons and a headphone socket. At the bottom are
push-button switches for two tape monitors, stereo-mono,
low filter. high filter, muting. loudness and power on/off.
In the center is a horizontal slide control for balance. At
the rear are the usual input sockets, including two DIN
type and preamp-amplifier connections which permit inde-
pendent operation if so desired. Or of course, an cqualizer
like the Metrotec or Soundcraftsman can be inscrted at this
point.

Yet another possibility is the recording of a program
source via the tone control and filter facilities and this
method is described in the owner’s manual. We were
pleased to note that heavy spring-loaded push connectors
were used for the loudspeaker outlets. Not only are these
much easier to use but there is less chance of shorts with
this type than with the tiny screw terminals sometimes used.
Also on the rear panel are three convenience ac sockets—
one unswitched and two switched, and one unusual feature:
output sockets for a ’scope.

Figure 1 shows the rear panel and figure 2 shows the view
inside. Note the large power transformer and the neat
layout which will be appreciated by the service engineer.

[ - - -

|

<=0 Wi U AT i AT i 0 K U

Fig. 2—Inside view
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Fig. 1—Rear panel view
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Fig. 3—Block diagram of the amplifier section
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Circuit Details

A block diagram of the power amplifier section is shown
in figure 3. The output transistors function in a quasi-
complementary mode at a voltage of 44 plus 44. They are
drivén by a full complementary driver stage and a current
limiting circuit monitors the output current. If this rises to a
high level, the drive to the output transistors is automatically
cut off. Two more protection circuits are used: thermal
switches installed on the output transistor heat sinks and a
three-transistor amplifier with a relay which disconnects
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Fig. 4—Preamplifier input stages
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Fig. 5—Power output and distortion

The preamplifier is fairly straightforward in design al-
though differential input circuits are not thar common.
They do cost more but if used properly can give superior
signal/noise and handle much greater voltage” swings than
most conventional single transistor arrangements. Figure 4
shows the basic circuit. The three transistors Q1, Q2, and
Q3 are all part of an op. amp. with Q4 providing a constant
current source. Equalisation is provided by a network
connected between Q2 and Q3.

Measurements

The 1120 is rated at 70 watts per channel into 4 ohms but
this appears to be a conservative figure as we measured 82
watts per channel at the specified 0.2% THD. At 1%, power
was just under 100 watts per channel, both driven, of
course. Power output with 8 ohm loads was 80 watts per
channel at 1% THD. Power bandwidth was difficult to mea-
sure precisely owing to the action of the protection circuit but
it was below 15 Hz to over 50 kHz. Figure 5 shows the THD
and IM and figure 6 shows the distortion versus frequency.
Overall frequency response and filter characteristics are
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Fig. 6 —THD versus frequency

given in figure 7. Square wave responses at 70, 1000 Hz
and 10 kHz are shown in figure 8, and tone control charac-
teristics in figure 9.

Input sensitivity was 1.3 mV for phono and 100 mV for
high level inputs. The phono input could accept a signal
of 130 mV before overload. Signal to noise came out at
69 dB and 85 dB respectively. Residual hum and noise
was 86 dB. Simulated electrostatic speaker loads were used to
test for stability and we can report that any electrostatic or
dynamic-electrostatic system can be used without causing
trouble.

Listening Tests

The 1120 was tested with a pair of Imperial 7’s which
seemed appropriate enough and the combination has been
working for about two months. The lab. standard speakers
were also used for a period and there was ample power to
spare. The turntable was a Thorens 125 Mk. 1l so the low
frequency filter was not required to reduce rumble (unless
it was on the record, by no means unknown!) The sharp
attenuation below 70 Hz would remove much of the annoy-
ing rumble from lower quality record-changers without
removing too much of musical value. Many so-called
rumble filters start to attenuate at 200 Hz—or even higher!
The high frequency filter rolls off from 7 kHz and we did
find this facility useful to reduce some wiriness or chromium
plating which spoiled string tone on some otherwise good
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Fig. 7—Frequency response and filter characteristics

recordings. One or two recent Telefunken discs were bad
offenders in this respect. Tape enthusiasts will find that
front panel dubbing facility useful—almost essential, in
fact.

Like all top-quality amplifiers, the 1120 seemed to have

41




A B c

Fig. 8—Square wave responses at A, 70 Hz, B, 1 kHz and
C. 10 kHz

no sound of its own. Overload characteristics were excellent
—a point often overlooked—and all controls were easy to
use. A horizontal balance control is a very logical way of
doing things—at least for two-channel stereo. Summing up
then, the Marantz 1120 is a well-made amplifier that more
than meets its specifications and, just as important—it should
give years of trouble-free service.
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The SAE Mk XIl Speaker System

MANUFACTURERS SPECIFICATIONS: Bass unit: 12
inch, 8-spoke cast aluminum frame, 12,500 gauss flux,
4.175 inch voice coil. Integral heat sink in 12 Ib. magnet.
Mid-range: 5 inch, 1 inch voice col. Mounted in sub-
enclosure. High Frequency: 3 Electrostatic elements.
System impedance: 8 ohms nominal. Finish: Walnut or
rosewood. Dimension: 27 by 17 by 12% inches deep.
Shipping weight: 175 Ibs. Price: $850 a pair in Oiled
Walnut, $950 in Rosewood.

The SAE Mk. XII 1s a most ambitious bookshell system—
and at $850 a pair it must be one of the most expensive too!
The bass unit is unusually massive with its cast aluminum
frame and 17 Ib. magnet structure. A huge 4 inch voice colil
is used and the coil former is black anodized. Figure |
shows a cut-away section, note the double spider assembly
and rigid cone. The mid-range speaker is a 5 inch dynamic
with 1.75 Ib. magnet and high frequencies are handled by a
3-panel electrostatic array which radiates to the rear as well
as forward. In other words, a dipole. Crossover frequency
1s given as 1440 Hz. Low frequency crossover points are
switchable giving a choice of 120, 240 or 480 Hz and level
controls arc provided for both midrange and high frequency
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units. A very elaborate protection circuit disconnects the
loudspeakers it triggered by supersonic oscillations, d.c.
voltage or severe overload signals. Three transistors are
employed in this circuit and an indicator light warns the
listener that something is amiss and that the speaker has
been swilched off. The crossover and protection assembly
is shown in Figure 2. It is mounted at the rear as it contains
the input terminals and level controls.

The enclosure is scaled and svstem resonance is a low
38 Hz. The cabinet is available in rosewood or walnut and the
grille cloth is detachable.

Fig. 2—Crossover and protection circuit assembly

Measurements

Figure 3 shows the frequency response taken with one-
third octave pink noise. A was measured on-axis, B at 30
degrees and C at 60 degrees off-axis. Figure 4 shows the
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Say farewell to the grand old DC300, and welcome to
THE PROBLEM SOLVER, the amp that is going to make
your job easier and your customers happier. The original
model DC300 was a great amp — the first super-power
low distortion amp in the world, when Crown introduced
it five years ago. Meanwhile, top sound systems design-
ers have used it successfully in hundreds of demanding
situations, and made some excellent recommendations
for improvements. The response of the Crown design
team was not an updated DC300, but a totally new and
different amplifier, the DC300A. It is the only high
power low distortion amp specifically designed for com-
mercial sound applications. (CAUTION: There are some
large consumer-type amps attempting to sell in the com-
mercial sound field without providing adequate continuous
power for all load impedances.)

Power You Can Count On

One of the DC300A’'s most outstanding features is
that it has double the number of output transistors.
This means effectively twice the muscle of the old
DC300 — at the same price. Each channel has eight 150-
watt devices for 7200 watts of power dissipation per
channel. The DC300A is rated at 150 watts per channel
continuous into 8 chms with both channels driven, 300
w/ch into 4 ohms or 500 w/ch into 2.5 ohms.

Two Amplifiers in One

As a dual-channel amplifier with separate level con-
trols and circuitry for each channel, the DC300A is
almost two amplifiers in one. This gives you additional
flexibility in controlling your speaker load, as when driv-
ing separate front and back speaker systems in a large
auditorium, or when bi-amping a system. For 600 watts
continuous output at 8 ohms, the DC300A converts to a
mono amp with two plug-in parts. This makes it possible
to drive a 70-volt line directly without a matching
transformer.

Superior Qutput Protection

The DC300A output protection circuitry is a rad-
ically new design which completely eliminates DC fuses
and mode switches and further reduces service problems
to the negligible level. It is superior in every way to the
old Vi-limiting circuit pioneered by Crown and now
used by most other high power amplifiers, since it intro-
duces no flyback pulses, spikes or thumps into the
output signal, whether operating as a single-or dual-
channel amp.

SOLVER

Gone too is the need to baby the amp by carefully
juggling load configurations. The Problem Solver can
drive any speaker load — resistive or even totally
reactive — with no protection spikes! Parallel speakers
with no deterioration of sound quality, since changing
the load impedance only affects the maximum power
available, not the ability of the amp to keep on producing
clean sound.

Lowest Distortion and Noise

Also new is the DC300A’s IC front end, which sets
new world’s records for low distortion and noise. At
the 8-ohm rated output, IM and harmonic distortion is
less than 0.05% full spectrum; hum and noise is 110db
below. Servicing — if ever necessary — is a snap, since
removing the frorit panel accesses the entire circuitry.

Although it is a completely redesigned model, the
DC300A has inherited some characteristics from its
predecessor:

PRICE - $685, the same as the 1968 introductory price,
incredibly. As two amps in one, it will probably give
you or your customers a welcome cost-break when you
design your next multiple-amp system.

WARRANTY - three years, covering all costs of parts,
labor and round-trip shipping.

COOLING - excellent heat dissipation provided by
massive cooling fins and the entire chassis itself.
DEPENDABILITY - stringent pre- and post-inspection
and testing proves every electronic component, every
circuit module and every finished unit, to bring you one
step closer to install-and-forget field dependability.
PEOPLE - the same innovative design team and care-
ful craftsmen who made the DC300 such a sound success.
And the same knowledgeable customer-service men
ready to discuss your special application and send you
detailed technical data. Phone 219 + 294-5571 or write
Crown International, Box 1000, Elkhart, Indiana 46514.

crown

MADE ONLY IN AMERICA

Check No. 14 on Reader Service Card
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pink noise. A was measured on-axis, B at 30 degrees and C
at 60 degrees off-axis.
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Fig. 4—Range of mid-range and high frequency level

range of the mid and high frequency controls. All these meas-
urements were made with the low frequency crossover set at
480 Hz. The two lower frequencies, 120 and 240 Hz merely
introduced a dip in the response as the midrange range is
not extended downward. We doubt whether this particular
option is really worthwhile although it could be argued that
4 crossover might reduce the effects of standing waves if
the speakers were stood in the corner of a room. Tone-
burst responses at 100, 500 and 5,000 Hz are given in Figure
5. The low frequency response shows a sharp recovery and
freedom from hangover and the high frequency pulse
shows the effect of multiple reflections. Impedance character-
istics are shown in Figure 6 and it will be seen that the lowest
point is a fraction under 4 ohms with the mid-range control
at maximum. Low frequency distortion and SPL figures are
given in Figure 7. The system would take a continuous sine
wave input of 42 watts at 40 Hz without distress, 59 watls
at 70 Hz and 168 watts at 100 Hz. White noise tests showed
a slight coloration mainly due to the reflections or diffrac-
tion from the cavity in which the ESL units are mounted. It
was not considered serious and we ought to emphasize that
we are being more than usually critical having regard to the
price and complexity of the system.

Listening Tests

Sensitivity is somewhat lower than average and SAE
recommend a minimum power of 60 watts per channel.
For most of the tests we used a Sony 1130 and a new Phase
Linear 400 was pressed into service later. The 1130 gave
ample power for a fairly large room and the Phase Linear
just loafed along with plenty of power to spare. A 1.000 Hz
sine wave activated the protection circuit at about 150 watts
and the red light duly came on. Removal of the signal
brought the speaker back into circuit after 5 seconds. These
indicator lights can be seen through the grille cloth—red
showing that the protection circuit is operating and amber
confirming that the power supply is switched on.

With the controls at maximum the sound had a slightly for-
ward quality and we found the best position for both was
just above the “Normal” level. Best place for the systems
was about 3 feet from the floor and placed a foot or so from
the wall. Other positions were tried (not without some un-
accustomed effort as the systems turn the scales at 160 Ibs.
a piece!) In some locations they may be stood on the floor;
this was fine in the lab but in the larger listening room, the
bass tended to be over-prominent—especially if the systems
were placed near the corners.

Having arrived at the optimum positions for systems and
controls we put the Mk XII through some severe tests—
including direct speech recordings and some top-quality
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Fig. 5—Tone-burst responses. A is 100 Hz, B 500 Hz and
C 5,000 Hz.
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when you 6an enjoy
the breathtaking sound of the

spend *273°°

Onkyo Model 20 3/way speaker system

that'’s built like this...

TWEETER

e Super-Hard, Duraluminum
Extra Thin Diaphragm —
1” Dia.

e Magnet— %lb. Ferrite

¢ Frame — Cast Aluminum

CABINET
%" Flake-Core Walnut

Forty %" Joint Braces
plus 1%" Hzt'l. & Vert'l.
Internal Struts for

Air Tight Design & to
Prevent Cabinet
Resonance

Double Thickness
Fiberglass Damping Mats

Removable Front Grille

MID-RANGE * Solid Walnut Front
® Super-Hard, Duraluminum Molding
Diaphragm — 2" diameter
* Magnet— 1%lb. Ferrite
e Cavity Damping—
2"d. Fiberglass
NETWORK

WOOFER
e 12" E.l.A. Diameter

#
* Molded Non-Press Cone,
Ported Dome '

Neoprene Surround
Cast Aluminum Frame
2ib. Ferrite Magnet
Aluminum Foil Voice
Coil Bobbin

s 1%"” Dia. L.ong-Throw
Voice Coil

* Heavy, Boited
Construction
[

just *199%

andits

Close-up View of
3/Way Intergrated
Crossover Network

® Exclusive, RC Filtered,

Integrated Circuit
P.C. Board Construction
Large Air Core Chokes

e Mylar Non-Polarized

Capacitors

e 12dB per Octave Slope

Choke Attenuator,
5 Position, 2dB per Step,
Tweeter and Mid-Range

ONKYO.

Artistry in Sound

Mitsubishi international Corp./Onkyo Sales Section
25-19 43rd Avenue, Long Island City, N.Y. 11101 / (212) 729-2323
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15 ips tapes. Overall sound was spacious with the typical
electrostatic transparency coupled with the solid bass of the
massive 12 inch woofer. Speech was natural without that
chesty coloration and there was no trace of low frequency

hangover. Perhaps SAE will now design another system with
the ESL crossing over at 400 Hz or thereabouts. Unfortunately
it will have to be larger than the Mk XII and more expensive

i
too: Check No. 99 on Reader Service Card T4, GWT

Fig. 1—Rear panel view

SHERWOOD
Model S-7200 AM/FM Stereo Solid State Receiver

MANUFACTURER’'S SPECIFICATIONS:

FM Tuner Section:

IHF Sensitivity: 1.8 uV. S/N Ratio: 66 dB. Capture Ratio:
1.9 dB. AM Suppression: 60 dB. THD (Mono): 0.25%.
Image Rejection: 80 dB. IF Rejection: 85 dB. Spurious
Response Rejection: 90 dB. Selectivity: 60 dB. Stereo
FM Separation: 40 dB @ 1 kHz.

AM Tuner Section:

IHF Sensitivity: 10 uV. Image Rejection: 70 dB @ 1 MHz.
IF Rejection: 72 dB @ 1 MHz. Selectivity: 8.0 kHz @ -6
dB.

Amplifier Section:

Power Output: 40 watts/channel, 8 ohm loads, continuous
power; 50 watts/channel continuous, 4 ohm loads. THD:
0.7% at rated output, 8 ohm loads. Power Bandwidth:
12 Hz to 35 kHz (reference: 1% THD) Frequency Response:
Aux: 20 to 20 kHz + ' dB; Phono: RIAA +1.5 dB. Damp-
ing Factor: 40 @ 8 ohms. Bass and Treble Control Range:
+~12 dB @ 100 Hz and 10 kHz. Input Sensitivity: Phono:
2.2 mV; Aux: 230 mV. Input overload capability: Phono:
60 mV. Hum and Noise (IHF): Phono: 60 dB; Aux: 80 dB;
Volume Control at Minimum: 85 dB.

General Specifications:

Power Requirements: 115-125V 50/60 Hz, 20 to 200
watts. Overall Dimensions: 17% in. w. x 5% in. h. x 14
in. d. Shipping Weight: 32 Ibs. Retail Price: $299.85
(including walnut cabinet).

The truism that it is possible to get more value per dollar
in a stereo receiver today than it was five years ago certainly
applies in the case of the Sherwood S-7200 unit we just
finished testing. In the popular “just under $300” price
category, few receivers offer the power capability and tuner
performance of this smart-looking entry from one of the
older, well established companies in the high fidelity com-
ponent industry.

The front panel of the S-7200 is made of an attractive
gold-anodized extrusion and a black plastic “blackout” dial
that runs the full length of the upper half of the panel. Large
tuning and loudness control knobs are located in this upper
portion, and the calibrated (in dB below maximum) loudness
control also serves as the power on/off switch. Along the
lower portion of the panel are the program selector switch,
speaker selector switch, bass, treble and balance controls—all
in the form of circular metal-turned knobs. Secondary func-
tions such as a pair of tape monitor facilities, muting switch,
mono-stereo mode switch, high filter and loudness circuit
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are all actuated by push-pull buttons. A front panel tape-
dubbing jack (wired in parallel with the tape monitor jacks
on the rear panel) and a stereo phone jack are centrally
located on the panel. The second tape-monitor button, inci-
dentally, is labelled “4-channel in-out” which simply means
that it can be used to interrupt the circuit for connection of
a 4-channel “matrix” decoder, while the first tape-monitor
facility is used for the purpose originally intended—namely
tape monitoring. The well illuminated blue dial scale area
also includes program source lights, a stereo FM indicator
light and a zero-center tuning meter for FM, which reads up-
scale from center when used for AM signal-strength indica-
tions.

The rear panel. shown in Fig. 1, includes a pair of terminal
strips for main and remote pairs of speakers, speaker pro-
tection and line fuses, the necessary input and output jacks,
antenna terminals for both 75 ohm and 300 ohm connection
of FM antennas as well as provision for connection of an
external AM antenna, a pivotable AM ferrite bar antenna,
an AC convenience outlet and a special “4-channel decoder”
jack intended for the future, in the event that a system of
four-channel FM discrete broadcasting is authorized by the
FCC. Nearly all new receivers and tuners are including this
jack again—much as this feature was included in the years
before stereo broadcasting became a reality. The terminals
provided for speaker connection are of the screw type (as
opposed to the fancier “push to insert wire” type on more
expensive sets) but they are sulficiently spaced to prevent
speaker cable shorts.

As can be seen in Fig. 2, modular printed circuit board

Fig. 2—Inside view
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You buy us best
When you buy us last

It's unusual when an audio system be-
gins with headphones. You usually
begin with receivers, turntables,
and speakers. Along the way you
learn a lot about performance and
value. Just in time to select your head-
phones.

We like it that way, because the more
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more likely you'll take the time to select
a headphone specialist.

You might begin now by writing for a free

,‘ brochure about our new headphone line.
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construction is used throughout the $-7200 chassis. The sealed
front-end includes an FET RF stage, plus two conventional
low-noise transistors used for local oscillator and mixer
stages. The IF section includes 3 transistor stages. an IC
amplifier-limiter stage and a conventional ratio detector stage.
Interstage bandwidth is determined by three ceramic filters
which require no alignment and double-diode limiters further
improve limiting characteristics of the IF system. Preamplifier
audio sections utilize discrete transistors, as do the stereo
multiplex decoder circuit, tone control circuits (which are of
the preferred Baxandall “feedback” type) and power ampli-
fier modules. The power output stages are operated in a
push-pull series-parallel arrangement and these NPN devices
are powered by positive and negative supplies, so that
speaker connection point is at zero potential, eliminating the
need for coupling capacitors between outputs and speakers.
Noteworthy, oo, are the pair of “bridged-T” R-C filters
employed at the output of the multiplex decoder section to
reduce content of any sub-carrier 38 kHz, 19 kHz or 76 kHz
components in the recovered “left” and “right” output
signals. A voltage regulated supply which includes a zener
diode and a series current regulating transistor maintains
stable operating voltages for the low-level amplifying stages
and tuner sections.

Laboratory Measurements

As shown in Fig. 3, our particular sample fell a bit short
of making the 1.8 uV IHF scnsitivity claimed for this model,
measuring 2.3 uV. Ultimate S/N, however, reached published
specs of 66 dB exactly and, more important, with a signal of
as little as 5 uV, quieting had already reached an impressive
52 dB. If the interstation muting feature is used, all signals
received will be heard with a quieting of better than 52 dB,
since the muting threshold is set at about 7 uV for this
model. THD in mono exceeded published claims, reaching a
low figure of just 0.2% at mid-audio frequencies. In the
sterco mode, THD at 1 kHz measured 0.6%—a very accept-
able figure but one which cannot be compared to published
claims because Sherwood fails to note this specification.

Figure 4 combines our measurements of stereo FM separa-
tion with complete measurement of THD versus frequency
for both mono and stereo reception. The 40 dB mid-band
separation figure is exceeded by 3 dB and 30 dB of separa-
tion is maintained up to 10 kHz and to well below the 50
Hz lower audio limit of FM stereo broadcasting. As for THD,
it remains under 1.0% to about 12 kHz in mono and is under
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Fig. 4—FM separation and THD

1% up to about 6 kHz in stereo, rising at higher frequencies
because of the presence of “beats” between the recovered
signal and the internally generated 19 kHz signal. As has
been pointed out in the last several reviews, these “distortion”
figures are not nearly as audible as their “numbers” would
indicate since, under random musical conditions, the beals
occur in random fashion and are not “continuous” in nature.
We show these figures primarily so that readers can compare
this effect from one unit to another. It should also be noted
that the zero-center meter indication on our sample unit
occurred at the lowest distortion point. as it should, which
means that the meter can be used as an accurate guide lo
perfect tuning. We have encountered other sets in which this
is not true, and such discrepancies usually indicate inaccurate
alignment of the ratio detector stage or. when more tunable
circuits are involved, some of the IF stages as well. Measured
capture-ratio was 2.0 dB, just a bit short of the 1.9 dB
claimed.

Our power amplifier tests were confined to 8-ohm loads,
but at that, the Sherwood S-7200 exceeded its claims and
pumped nearly 43 waltts into each load, with both channels
driven. 1% THD was reached when output meters read 45
watts per channel—again with both channels driven. These
measurements are graphically shown in Fig. 5, together
with the IM measurements which, though not mentioned in
Sherwood’s published specs, were quite respectable, reaching
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Fig. 6—Distortion versus frequency at various power levels

1% at 49 watts per channel output into 8-ohm loads.

Based upon a 40-watt rated output per channel, power
bandwidth extended from 10 Hz to 40 kHz, quite a bit better
than claimed. At the audio limits of 20 Hz and 20 kHz, 1%
THD was reached at 36 watts per channel and 40.5 watts
respectively, while at all power levels below 40 watts, THD
remained well under 0.5% for all audible frequencies, as can
be seen in Figs. 6 and 7.

Phono hum measured exactly 60 dB as claimed, while
residual hum in AUX checked out at -76 dB, a bit poorer
than claimed, but virtually inaudible at practical listening
levels. The loudness-volume control of the $-7200 deserves
special mention. The tracking of the two sections of this
control was excellent—with no more than | dB variation all
the way down to 60 dB from the full clockwise position—
which means that high quality potentiometers are used in
this all important control.

Bass, treble and filter characteristics are graphically plotted
in Fig. 8 and are seen to conform to published claims. The
high frequency filter rolls off at a rate of 6 dB per octave,
but its 6 kHz turnover point makes it useful for record
scratch reduction as opposed to treble control attenuation
for the same problem.

Listening Tests

The Sherwood S-7200 is, first and foremost, a fine FM
performer. We liked the muting action, which is noiseless
and seems adjusted 1o just the correct point to reject noisy
signals and accept all usable transmissions. We logged some
47 acceptable signals with the muting “on” rejecting some
five others that would have been too noisy to listen to com-
fortably with the muting circuit defeated. Tuning is very
smooth and pin-pointing center of channel is quite easy with
the meter. The selectivity characteristics of this receiver are
typical of the Sherwood units we’ve tested in the past, a
characteristic we particularly like. So far as FM performance
is concerned, the unit behaves in every way like its more
expensive counterparts made by this manufacturer.

It was in the area of audio amplification, however, that we
got our biggest surprise. The $-7200 is one powerful set! The
numbers had indicated as much in our lab measurements but,
somehow, when you’re dealing with an “under $300” model
you come to expect certain power limitations which just did
not show up on this unit. Using low-efficiency speaker sys-
tems in our main listening area, we just could not overdrive
the amplifier portion at any desired listening level—and we
mean all the way up to over 100 dB sound-pressure levels.
We did note a tendency for our cartridge (nominal output
4.0 mV) to slightly drive the input stages into distortion when
particularly loud passages on some records were played and
we would recommend using a somewhat lower-output car-
tridge with this model, since the 60 mV overload limitation
is a bit on the low side. Alternatively, external resistive
padding could be done, providing the cartridge continues to
see its proper load impedance. In most instances, however
this will not prove to be a problem, since the recordings we
used to check out this point are very heavily cut and car-
tridge output probably exceeded the 60 mV limit during
very loud passages.

Sherwood’s association with its Japanese source of manu-
facture is obviously a fortuitous one for consumers interested
in a top-performance receiver in this price class. The engi-
neering and design continues in the Sherwood tradition—the
price tag should open a whole new market for the company.

Leonard Feldman
Check No. 106 on Reader Service Card
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correction
The tone-burst responses of both the Infinity 1001 and De-
sign Acoustics D-12 loudspeakers were printed apisdn umop
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HE
WORKBENCH

An Inespensive
Microphone

By Roland H. Reiss \

ELECTRET SIGNAL

GROUND

MOUNT THIS MINIATURE INTE-
GRATED CIRCUIT CONDENSER
TRANSDUCERINTOA TIME WORN
MICROPHONE HOUSING AND
ADD A NEW DIMENSION TO YOUR

MICROPHONE SCHEMATIC

A prime example of man’s inhuman-
ity to man is to provide him with a

wonderful ecxtended range tape re-
corder and include an inexpensive
microphone to use for recordings.

Most inexpensive microphones crop
off a small band of frequencies on the
low end of the audio range and an
even greater band of high frequencies.
The resulting recordings made with
these microphones leave much to be
desired by the serious minded audio-
phile. Music recordings that lack the
high frequency transients and low
overtones, sound lifeless and flat.
No recorder can overcome this handi-
cap imposed on it by an inferior mi-
crophone.

In search for a better microphone, it
doesn’t take long to discover that
prices are directly proportional to the
increased frequency response. The
higher the fi, the higher the price. The
condenser microphone is capable of re-
cording sounds well above the range of
most recorders but its cost has been
high enough to keep it out of the ama-
teur’s hands.

A recent development in microphones
has been the electret condenser micro-
phone. This microphone has most of
the fine qualities that the standard
condenser microphone has, but has
eliminated the need for the high
voltage used to polarize the diaphragm
of the standard condenser microphone.
This does away with the bulky high
voltage power supply. The electret’s
diaphragm is pre-polarized by sub-
jecting a thin metalized plastic film to
a high voltage flux field and raising
the temperature of the plastic close
to the melting point. Cooling the plastic
film slowly while it remains in the flux
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field results in a permanently polarized
plastic film that is used for the dia-
phragm of the microphone. By placing
this charged diaphragm close to the gate
lead of a field effect transistor, a solid
state clectret microphone is created.

The operating principles of this elec-
tret condenser microphone are [fairly
simple. The metalized plastic dia-
phragm, vibrating with the sound
pressure close to the FET gate, acts
as a charged capacitor and converts
the scund vibrations into voltage vari-
ations. The varying voltage signal is
taken from the low impedance point of
the FET source follower circuit. The
extremely high impedance of the electret
element is thus reduced to a lower im-
pedance capable of working directly
into  most high quality recorder
preamps.

Browsing through the classitied sec-
tion of AUDIO recently 1 came across
an ad for an electret microphone
module which costs only $13.50. So 1
sent for one and I must say I have been
very pleased with the performance.
The unit 1s combined with an FET
preamplifier and is housed in a tiny
package measuring slightly more than
a quarter of an inch square and less than
three sixteenths of an inch thick. It is
basically a complete microphone in
itself. needing only a small penlite cell
to power it and an output cable to
transfer the signal output to the recorder.
The current drain of the package is so
small (30 microamps typical). that no
provision need be made for an on-off
switch. Ten thousand hours of bat-
tery life is common.

This tiny microphone module may be
used as is by building it directly into the

front panel of a tape recorder to pro-
vide a/permanent high quality sound
pick-up for live recordings. Small as
it is, it can easily be mounted inside
a discarded microphone housing, con-
verting it into a hand held mike. When
mounting the module inside a micro-
phone housing, it is suggested that a pop
filler made from ' to I” of open
grained foam plastic be placed between
the front grill and the front of the
module. This type of foam is common,
and is often used as packing material for
shipping fragile instruments. A simple
method of mounting the module after
it is wired. is to sandwich it between
two pieces of foam plastic cut to proper
size to fit inside the microphone
housing. The two pieces of foam act
as a pop filter and shock mounting.
With a little ingenuity, any time worn
microphone can become a professional
quality condenser microphone.

With the development of these small

electret condenser microphone modules,
protessional sounding recordings are
easy to get and at a cost within the
range of any recording enthusiast.
This miniature integrated circuit trans-
ducer, model 5333, is available from
Electronics Enterprises. 3305 Pestana
Way, Livermore, California 94550.
I agree with Mr. Reiss that microphones
supplied with recorders are often of poor
quality. On the other hand good quality
microphones can be bought quite cheaply.
For insiance, there is the Sony ECM 18
elecirer type around $20 and the TEAC
dynaimic MC-106L ar $18 However
I must say the specifications of the 5333
look good and its small size gives a lot of
scope 1o the experimenter. We hope 10
review one of these modules in the near
future—ED.
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