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’ B_rill_iant_ sound from
a distinctive newcomer.

And the critics agree:

OPERA NEWS (Hans Fantel)

‘“The cadre of relatively low priced
high-performance speakers has recenily
been augmented by a distinctive
newcomer: Pioneer’s R300, whose tonal
characteristics have been tailored to
‘the results of extensive preference-
testing with large groups of listeners.
The R300 has a quality of ‘presence’ and
immediacy which made Salome’s
murderous ecstasies positively scary
when | listened, and the massive
sonorities of the Strauss score didn’t
faze this speaker a bit.”

STEREO & HI-FI TIMES (Larry Zide)
“...This (R500) speaker will please
many with its big, bright sound .. The
middle ranges . . . are most prominent,
but there is more than enough good bass,
too...The high end response is
excellent; midrange and tweeter
contribute to a smooth, wide range sound
that goes well beyond audibility . . . It’s
time that we began to demand
appearance along with performance.
This, Pioneer is certainly giving us with
this model, and they are to be
commended for the effort. .. The R500

is a quality speaker and deserves

your attention.”

MODERN HI-FI & STEREO GUIDE
(Robert Angus)

“There are some important differences
between the R series ... and most other
bookshelf speaker systems on the
market. .. The R500 is designed to make
electronic rock music sound more
dramatic ... There’s no doubt that with
either folk or rock music, these speakers
really produce brilliant sound. .. bass

is remarkably clean and full under any
circumstances... Soundis clean and
undistorted up to 18,000 Hz.. . . at the low
end, clean frequency response is
measurable down to 22Hz.”




Too often these days superlatives are
used to camouflage mediocrity. Let's
just say you'll be excited with the
magnitude of the achievement of the
new Pioneer series R speaker
systems, once you hear them. They
represent the culmination of our more
than six years of intensive research in
every phase of speaker design on just
this series alone.

We investigated, tested and
evaluated every known area:
frequency response, dispersion,
distortion, transients, drivers,
configurations, cabinetry — rejecting,
accepting, improving until we were
completely satisfied that we had the
perfect combination. The sound most
people would prefer when compared
with the conventional speakers now
available.

The story behind the grille
To achieve this exceptional sound
reproduction, Pioneer has endowed
the new series R with a host of
meaningful refinements that have
become the hallmark for our
extensive collection of high fidelity
components.

Flush mounting. Unlike other
speaker systems on the market today,
the R series’ drivers are flush mounted
to the face of the enclosure, rather
than recessed. Combined with the
advanced design of the individual
speaker units, there is added vitality
to the mid tones and wider dispersion.

New up-front
flush mounting of
Pioneer series R.

Conventional

recessed speaker

mountings.

Exclusive FB cones assure robust

bass, clear mid and high tones,
improve damping, while keeping
distortion at an absolute minimum.
High input signals are handled with
complete ease.

R700
Speakeré - |12r woéfer, midrange
horn, multicell horn
super tweeter
Maximum | _ N
Input Power | 72 watts
Crossovers | 750 Qz,—m,ﬁo Hz
Dimensions | 15" x 26" x 13%¢"
Price 1$229.95

Unique concave center pole
design and pure copper cap/ring
combination. The concave center pole
of the drivers’ magnetic structure is
covered with a pure copper cap. Not
only does this reduce the inductance
of the voice coil, it also decreases
the voice coil’s intermodulation
distortion generated by the magnetic
field. The result: vastly improved bass
and midrange transient responses.
Another example of Pioneer’s meticu-
lous engineering detail.

Improved design horn tweeters
of die-cut aluminum have completely
replaced the more conventional (and
less costly) cone and dome-type
tweeters in the entire series. You can
hear the difference with wider
dispersion, and you gain all the
advantages of horn drivers, such as
high transient response and lowest
distortion.

Crossovers are precisely de-
signed in each model. In contrast to
other speakers that rely on the
capacitance method only, Pioneer
has combined both inductances and
capacitances for minimum inter-
modulation distortion. And you’ll
never hear bass tones wandering to
the tweeters, or highs intruding on the
woofers. You couldn’t ask for better
linear response.

U PIONEER’

when you want something better

R500 R300
10” woofer,i 110 woofer,
5” midrange, horn tweeter

horn tweeter

60 watts 40 watts

6,300 Hz

800 Hz, 5,200 Hz

113% " x 247 x 124" | 13" x 222" x 11"

$119.95

| $159.95

The acoustically padded
enclosures are sturdily built and faced
with handsome two-piece, two-color,
removable grilles. The staining
process of the hand selected walnut
requires ten steps alone, and utilizes
an exclusive oil created by Pioneer.
Each unit is produced as if it was the
only one.

Sound-absorbing foam
polyurethane surrounds the woofers
of the R700 and R500 to reduce
distortion even further. The three R
series models each employ long-throw
voice coils providing greater cone
movement for higher excursions.

There are many technical
reasons why you should buy a pair of
the new Pioneer series R speakers
systems. But, in the final analysis,
when you compare them with com-
parably priced speakers at your
Pioneer dealer, their absolute
superiority in sound reproduction is
why you will buy them.

U.S. Pioneer Electronics Corp.
178 Commerce Rd., Carlstadt,

New Jersey 07072

West: 13300 S. Estrella, Los Angeles 30248 « 1500 Greenleaf, Elk Grove Village, 1ll. 60007 « Canada: S. H. Parker Co., Ontario
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NEW MODEL 10/10
. The frecuency curves
are actual tracings from
a new Sharpe produc-
tion Model 13/10.
Imprcved design of
the famous top-
rated Model 10A.
Smooth, brilliant, .
full response.
Striking new decor.
NEW MARK
For new bright scunds
to satisfy the highest
standards of discrimi-
ating professionals
and audiorhiles
alike. Smar: new
appearance with
advanced acousti-
cal designs.

° NEW MODEL7/7 .
See this new budget-
priced versiorn of one

of Sharpe s most popu- |
lar models. Price and
quality make ita
“best-buy” Light-
‘weight stereo
listening. Rich new
ebony decor. Your
Sharpe dealer will
gladly demonstrate
the complete

Sharpe Stereoline.
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HERE IS THE WORLD’S
ENTIRE SELECTION OF

1C TURNTABLES

WITH ZER()

There they are. All one of them

Garrard’s Zero 100, the only
automatic turntable with Zero
Tracking Error.

Not that there haven’t been
attempts by other turntable
makers. Many have tried. This is
the first to succeed. And it has
succeeded brilliantly. Expert
reviewers say it’s the first time
they’ve been able to hear the
differenceinthe performanceofa
record player...that the Zero 100
actually sounds better.

It’s all because of a simple but
superbly engineered tone arm.
An articulating auxiliary arm,
with critically precise pivots,
makes a continuous adjustment
of the cartridge angleasit moves

from the outside grooves toward
the center of the record.

This keeps the stylus at a 90°
tangent to the grooves. Conse-
quently tracking error is reduced
to virtual zero. (Independent test
labs have found the test instru-
ments they use are incapable of
measuring the tracking error of
the Zero 100.) Theoretical calcula-
tions of the Zero 100’ tracking
error indicate that it is as
low as 1/160 that of conventional
tone arms.

Zero tracking error may be the
most dramatic aspect of Zero 100,
but it has other features of
genuine value and significance.
Variable speed control;illuminated
strobe; magnetic anti-skating;

viscous-damped cueing; 15°
vertical tracking adjustment; the
patented Garrard Synchro-Lab
synchronous motor; and
exclusive two-point record sup-
port in automatic play.

The reviewers have done
exhaustive reports on Zero 100.
We believe they are worth
reading, so we'd be happy to send
them to you along with a 12-page
brochure on the Zero 100. Write
to us at: British Industries Co.,
Dept. 1:12 Westbury, N.Y. 11590.

GARRARD
ZERO 100

$1999%

less base and cartridge

Chezk No. 3 on Reader Service Card

Mig. by Plessey Ltd. Dist. by British Industries Co.
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Aubio looks at the new
receivers and tuners

FM Tuner Specifications—
by Len Feldman

The Language of High Fi-
delity—Part 8 of Martin Clif-
ford's series for beginners.
Equipment Reviews Include:
The EPl 601 speaker system

ESS VIl speaker system

Onkyo 20 speaker system

MICROPHONE
BUYERS
GUIDE

JIM LONG:
ICROPHONE
PRIMER

About The Cover: The lady
is wearing a lavalier type
microphone. According to Mr.
Webster, the name comes
from' the French Lavalliére—
""A pendant on a fine chain
that is worn as a necklace.”
This kind of microphone has
a restricted response at the
low end—for obvious reasons.

The Tape Guide

Herman Burstein

Tape Squeal

From time to time readers write
in to complain about tape squeal,
usually occurring with just certain
combinations of tape and tape mach-
inc. That is, a given tape will squeal
with some machines and not others
and a given machine will squeal with
some tapes and not others. Following
is a helpful commentary by Roger
K. Odom, Engineering Mauanager,
SPARTA Corp., 1931 Shelfield Dr.,
Carmichael. Calif.:

In every case I have experienced,
squeal can be direcily reluted 10 the

back-tension of the feed reel, thar is, if

the rtape-tension is properly adjusted
the squeal will disappear. The bhasié¢
solution is 1o reduce tension on the
tape. The cause is a bit more complex
and results, in part, from manufac-
turers’ attempis 1o reduce head weur
and increuse tape life and response. It
is directly related to factors such as the
elusticity of the itape, the coefficient
of friction in the tape-to-head coniact.
the geometry of the iape 1ransport,
and the dumping (if any) beiween the
feed reel and the tape head. Almosi
always it occurs in rransporis which
relv upon back-tension in the feed

reel to avoid the added head wear of

pressure pads.

Hot Chassis

Q. I have a TV set without a trans-
former. one whose chassis can be hot.
A1 some time in the future I want 1o
connect the signal from the TV volume

control 1o my high fidelity system. If

the chassis is hot and I reverse the plug
in the house receptacle. will thar remove
the danger? The service manual says 1o
use an isolation transformer when the
set is serviced. Can an isolation rruns-
former be left permanently plugged inio
the power line? Would this remove
all danger?—John ). Kiesel,. Valley
Stream, N.Y.

A. Reversing the plug may or may
not eliminate the danger of electrocu-
tion to somcone touching the audio
system when the TV is connected to it.
I wouldn't take the chance. The tact
that the service manual says to use an
isolation transtormer when servicing
the set is evidence of this. The isola-
tion translformer can be left perma-
nenty plugged in and would remove
the danger of clectrocution. When the

TV set is oftf, the transtormer ot itself
will consume negligible current. (When
you are away for a prolonged time. it
might be a good idea to disconnect
the transtormer trom the a.c. line))

Receiving Microphone

Q. Here's a strange one for vou. The
other dav when using myv Uher 4000-L
portable tape recorder on plaving back
some music. 1 noticed a few extra notes
which weren’t on the guitar I wus pluy-
ing when I made the recording. Curious.
I pushed the record bution and waired.
The VU meter wiggled a liitle. Playing
bhack whar should have been randomn
room noise. instead 1 heard a series of
tones in random three-note segments of
different pitch. I recognized this as what
[ used to hear on channel 23 of u C.B.
set I owned about five veurs ago. Chan-
nel 23 is used for remore control. and
I had been 1old that whai I heard wus
the city utilities being remotely con-
trolled. The microphone I am using is
an  Eleciro-Voice 676. Since [ don’t
have the phaniom note problem when
recording on line input, I suspect the
mic. What do you suspect?>—-Howard
Mills Lang. Panorama City, Calif.

A. [ am more inclined to suspect the
first recording stage than the micro-
phone. On the other hand. conceivably
it is the microphone or its cable that
is picking up the C.B. broadcast. Dis-
connecting the mike should tell you:
it you still get the phantom notes,
the fault is not the mic’s. It' the tault
is not the mic’s. you may be able 1o
solve the problem by placing a small
capacitance—a  few pt—between the
input of the first recording stage and
ground. Should the mic be the source
of the phantom note pickup, I suggest
that you query the manufacturer of
the mic for a solution.

HF Bias Oscillator

Q. In going through some audio
muagazines 1 noticed a statemen: that
lower bias noise is possible by increus-

(Continued on page 103)

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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Dolby found the 6 pieces that solved the noise reduction puzzle

Noise reduction isn’t a new idea;
it’s as old as noise. Engineers tried
to solve the problem for years,
rejecting one circuit after another.
They knew that some kind of
compressor-expander was
needed; that part of the puzzle
was solved long ago. The parts
that seemed to defy solution were
the distortions, noise modulations,
overshoots and other side effects
of compressors and expanders.

Then Dolby Laboratories solved
the remainder of the puzzle. First
for professionals. Then, using the
same basic ideas, for home
listeners —with the Dolby B-Type
noise reduction circuit.

This is how Dolby did it:

1. Dual path circuitry

The incoming signal goes two ways;
the main path is straight through the
circuit, with no signal changes of any
kind. Distortion in the output is
therefore inherently low. All of the
signal processing is donein a
separate side chain, the output of
which rejoins the main signal either
additively or subtractively.

2.Low-level processing
Processing in the side chain takes

place only at very low levels —where
the noise is. Because side chain
distortion is already low, and since at
high levels the side chain output is
only a small fraction of the main path
signal with which it is combined,
distortion in the output of the B-Type
circuitis remarkably low.

3. Automatically variable noise
reduction band

The Dolby B-Type circuit automatically
adjusts the bandwidth in which it
acts when the spectrum of the signal
changes. Most of the time noise
reduction is obtained over quite a
wide band (from 500 Hz upwards),
but there are no noise modutation
effects (breathing) when high-level
mid-range signals appear. Such
signals simply shift system action
upwards, instead of shutting it off.
This part of the circuitis a variable
high-pass filter with an automatically
variable cutoff frequency. The effect
of the circuitis to restrict the noise
reduction signal to the low-level
region in which itis required.

4. Feedback control

The variable filter is controlled by
closed loop d.c. feedback in both the
encoding and decoding modes;
during decoding, an additional a.c.
feedback loop goes-around the

00 Dolby

Dolby’ and the double-D symbol are trade marks of Dolby Laboratories Inc

entire circuit. This extensive use of
feedback results in aninherently
stable and reliable circuit.

5. Overshoot suppression
Transients cause problems for
conventional compressors and
expanders, regardiess of the speed
of action of their control circuitry.
The Dolby dual path, together with
low-level processing, allows
overshoot suppressors to be used
without introducing audible distortion
into the output signal. This freedom
from signal overshoots means that
Dolbyized signals cannot overload
tapes or FM transmitters.

6. Exact complementarity
Encoding and decoding are truly
complementary because of the
symmetrical configuration of the
system. The symmetry notonly
ensures exact encoding and
decoding, but it simplifies mode-
changing. Switching from encode to
decode takes just one single-pole
switch—and circuit simplicity means
circuit economy.

Put the pieces together yourself. The
olby solution to the consumer noise

reduction puzzie means optimum

noise reduction, no compromise of

signal integrity, and lowest cost.

DoibyLaboratories Inc

1133 Avenue of the Americas

New York NY 10036
Telephone (212) 489-6652

346 Clapham Road, London SWg
Telephone 01-720 1111

Tiger Building 30-7
4-Chome Kuramae
Taito-Ku Tokyo
Telephone 03-861-5371



audioclinic

Note

A tremendous amount of mail has
been received with regard to this col-
umn. I wish to thank all for your con-
fidence in what [ am trving to do.

Because of this heavy volume, it will
take some time to get to any given
letter. 1 answer all letters in the order
in which they are received.

Letters are answered regardless of
whether or not we can use them in
“Audioclinic.” When material is to be
so used, I always indicate this fact in
my letter, giving you time to indicate
that you do not wish your name used.
When | receive a request that a name
not be used, I acknowledge this fact
by mail so you can have the assurance
that your request will be honored.

In closing, 1 wish to thank you for
your patience while awaiting a reply
to your questions.—J. G.

Organ Tonal Balance

Q. My eleciric organ contains a stereo
speaker system. I have installed jacks
to which I can conneci external speak-
ers, which I also use for making siereo
recordings. The sound produced by the
left channel outpur is excellent. The
right channel, however, carries the pedal
tones and 1ends to over-power and blur
the treble information, some of which
is also carried on thar channel. Can you
suggest a circuil which would provide
variable suppression of the bass fre-
quencies without affecting the treble?—
Lee Ryer. Reseda, Calif.

A. You probably need very little in
the way of special circuitry in order for
you to attenuate the pedal tones. This
can usually be accomplished via facili-
ties contained in the instrument.

This might take the form of discrete
pedal stops or by a potentiometer
located right on the console. Some
instruments employ pots located within
the instrument which are intended for
preset tonal balance.

Bass can be attenuated by placing
the “hot” output terminal in series
with a capacitor. The value of this
capacitor will depend on whether the
instrument is to feed directly into
loudspeakers or whether it is to feed
into a tape recorder.

In the event that you feed the re-
corder, perhaps you can find another
point in the circuit from which to
extract signal. This point may provide

6

Joseph
Giovanelli

If you have a problem or question on audio,
write to Mr. Joseph Giovanelli, at AUDIO,
134 North Thirteenth Street, Philadelphia,
Pa. 19107, All letters are answered. Please
enclose a stamped self-addressed envelope

better tonal balance than is available
from the speaker output you are now
using. If you must use the speaker out-
put. place a small capacitor in series
with the “hot” lead. The value must
be determined experimentally, but per-
haps a good starting point is 0.005pF.
The working voltage is no consequence
because you won’t have more than a
few volts appearing across the capaci-
tor. Adjust the value of this capacitor
so that you obtain almost enough bass.
You can then shunt the capacitor by a
potentiomer whose value will depend
on the impedance of the circuit driven
by the organ. A 0.5 meg pot is a good
one to use for experimental purposes.
The purpose of this potentiometer is
to shunt low frequencies around the
capacitor, providing you with a bass
tone control. You should choose a
value for this pot which will provide
very little bass boost when open all
the way. When you begin to close the
pot. bass should gradually rise. It the
value of this control is too high, the
boost will take place only when it is
nearly closed, making for ditficulties
in accurate balancing. If' the value of
the pot is too low, too much bass will
be shunted around the capacitor, re-
gardless of the setting of the pot. This
bass boost circuit is shown in Fig. I

A similar arrangement can be con-
structed for driving external speakers.
In this instance the vatue of the capaci-
tor is considerably greater, and the
resistance of the potentiometer is con-
siderably lower. A good starting capaci-
tor value is 100 uF. This must be what
is often referred to as a non-polarized
electrolytic or motor-starting capacitor.
It such a capacitor is not available, a
serviceable substitute can be fabricated
as shown in Fig. 2. Note the polarities
shown and be sure to obscrve them.

Fig. 2—Equivalent of non-polarized

capacitor.

Ry
T0
I——«-——o REC. OR
SPKR
Cy

ORGAN o
OUTPUT
-

—0

DRIVE REC.
START WITH

Cy =.005 MFD
Ry = .5 MEG.

EXPERIMENT WITH VALUES
DRIVE SPKR.

Cy = 100 MFD NON-POLARIZED
R = 10002 10W

Fig. 1—Bass tone control

A reasonable starting point for the
potentiometer would be 100 to 500
ohms. Here again, the purpose of this
pot is to provide you with a4 means to
adjust the tonal balance.

This potentiometer should be capable
of handling at lcast 10 watts, though
wattage for the potentiometer used to
drive your tape recorder is not at all
critical.

I the external speakers or a suitable
dummy load 1s attached to the organ
when you make your tapes. you can
use the components needed for speaker
tonal balance: you won’t need the first
network described here.

It your music system contains a
separate preamplifier, you can use it
as an alternative method by which to
obtain proper tonal balance. Feed the
organ directly to one ol the high level
inputs. The main outputs can be used
to drive either a power amplifier or
tape recorder. In either case, the bass
and treble controls are available to
enable you to adjust tonal balance.

Do not use the *“tape out” jacks be-
cause the tone controls will not be
operative.

Phono Cartridge Aging

Q. Could vou please tell me to what
exient phono cartridges are subject to
aging? Specifically, my present cariridge
is three years old. The siylus was just

(Continued on page 104)
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ADRS’

The curve that bent the
Casseﬂe Market out of shape.

RESPONSE (db)

-20

-

1 3

You are looking at a distortion
measurement curve. It compares high-
frequency distortion found in other cas-
sette decks to the exclusive new AKAI
cassette line equipped with ADRS. The
results are extraordinary. ADRS elimi-
nates almost all distortion above 8,000
Hz. And only AKAI combines ADRS and
GX** Heads with Dolby to give you the
most perfect cassette recording in the
world today.

GXC-65D

Invert-O-Matic - Automatic Continuous
Reverse - Mechanism guaranteed two
full years . . . parts and labor

5
FREQUENCY (KHz)

Without ADR System

ADR System

! /]
SRR st e ||

7

Why settle for

20

BIAS BEAT DISTORTION (%o)

10 12 15

[llustrated at left are the actual
output curves of a 13KHz signal from
a Dolby equipped cassette deck without
ADRS, and a comparable curve from a
new AKAI GXC-46D cassette deck with
ADRS, GX Head and Dolby. The clear,
undistorted signal is a pleasure to behold.
And an even greater pleasure to hear.

*Automatic Distortion Reduction System
**Glass and Crystal Ferrite Head

GXC-46D

second best in cassette decks?

Only AKAI offers you ADRS, GX Heads and Dolby at a price
no more than you would pay for decks equipped with Dolby alone.

See ... and most of all hear. ..

our revolutionary new GXC-46D and

GXC-65D. Your ears will make up your mind for you.

AKAI.

AKAI America, Ltd./P. Q. Box 55055, Los Angeles, California 90055
For your nearest AKAI dealer call 800-243-6000 Toll Free. In Connecticut, 1-800-882-6500.
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What’s New IN Audio

. "'\-‘a-_._\.,\. -
ESS Trans-Static | speaker system
This electrostatic and transmission

handling large amounts of power and
delivering concert size sound. Claimed
frequency response is 25 to 20,000 Hz
+2.5 dB, and distortion is rated at
1.0% at 90 dB. Price: $577.50.

Check No. 4 on Reader Service Card

line system is said to be capable of

Onkyo AM/FM receiver

The Model TX-666 is rated at 50 watts
per channel rms, 8 ohms, both chan-
nels driven. with 0.2% THD. Fre-
quency response and power bandwidth
are 10 to 40,000 Hz =1 dB, and IM
distortion is 0.2% at 1 watt output. FM
sensitivity is .8 uV, separation at 400
Hz is 40 dB, capture ratio is 1.5 dB,
and image and i.f. rejection are 70 and
100 dB, respectively. Two inputs for
both TAPE and aux are provided, as
are controls for two sets of speakers.
Front panel mic input and headphone
output are featured. Price: $429.95.

Check No. 6 on Free Information Card

Leader curve tracer

The quality of solid state devices can
be tested either in or out of circuit,
with precise voltage or current steps,
using the LTC-905 curve tracer from
Leader. Featured is a variable, hori-
zontal length adjustment to 100 volts
of sweep. This helps place the entire
horizontal trace on the ’scope face and
enables use with any ’scope. The unit
checks for opens, shorts, leakages with
a sweep frequency of 120 Hz and a
sweep voltage of 10 to 100 V, select-
able in 8 steps. Transistors, unijunction
transistors, triacs. SCR’s, zener diodes,
signal diodes, rectifier diodes, GET’s
and MOS FET's—both depletion and
enhancement types—can all be tested

with this device. Price: $119.95.
Check No. 5 on Reader Service Card

APL-16 speaker

This reflecting speaker system from
Applied Physics Luaboratory uses 16
4% in. full range drivers coupled in
phase to a pure resistive passive equal-
izer, without the use of any RLC
crossover or dividing networks. This
infinite baffle system is constructed of
% in. industrial particle board for the
vertical panels, which are glued into
notched corner posts. and 1% in. par-
ticle board top and bottom. Minimum
power requirement is 30 watts rms
per channel. Price: Not available.

Check No. 8 on Reader Service Card

A
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Utah MP 3000 speaker

This four-speaker, three-way system
features a 15 in. woofer with 2 in.
diameter voice coil and 6% Ib. magnet.
Cloth edge rolls smooth the response
ol the acoustically isolated 5 in. mid-
range. Two dome radiators, with horn
amplification, reproduce high frequen-
cies throughout a wide dispersion
angle. Both midrange and tweeters
have controls. Price: $199.95.

Check No. 11 on Reader Service Card

Pioneer TX-500A tuner

This AM/FM stereo tuner has a 2.3
pV  sensitivity, capture ratio of 3.5
dB. better than 50 dB image rejection,
and better than 70 dB spurious re-
sponse rejection. Separation at 1 kHz
is better than 40 dB. Front-end design
features an FET and three-gang vari-

able capacitor. Price: $119.95.
Check No. 12 on Reader Service Card
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if you are
serious about
music
use the
tape of
the pro.

TDK

Ask any a-t'st or

music ar, any recording engineer
cr audiophile, chences

are he uses TDK for 1is profess-oral
work. Unmatch=din

purity and fidelity over the fill
range-of humar

Fearirg, crystal c'zerinits dynamic
respose and with

ccmp ete raliability, TDK truly i=
th= tane of the expe-t.

Cassettes, 8-track cartridges o-
reel-to-rzel, in th2

widest choice of formulations enc
I=2ngths, inc udirg

casset:es ruining as long as 3 hours.

Purity In Sound

. Z/

IR TR A s/ y—uv aealer for free cooy of 48-page

“@Guice 1o Casseties,” or write us directly.

Zheck No. 3 or Reader Service Card

TDK ELLECTRONICS CORP.

23-73 3BT+ STREET, LONG ISLAMD CITY, N ¥ 1103 - 212-721-8881

ETDK




AURALINEAR

SPEAKERS
NEW

from GROWN

Introducing the first speakers worthy
of the Crown name — Auralinear Speaker
Systemns. Four models of unique electro-
statics that are as far ahead of ordinary
speakers as the DC 300 was ahead of all
other amplifiers when it was introduced.

The electrostatic design has potential
for the finest response and lowest distor-
tion, but previous electrostatic speakers
suffered from three major weaknesses:
(1) inability to deliver realistic sound
pressure levels, especially at low fre-
quencies (2) fragile, unreliable elements
(3) poor dispersion.

All of these problems have now been
beautifully resolved in the Crown Aura-
linear Speaker Systems, by uniting radically
new extended-range electrostatic radiators
with special acoustic suspension woofers.
One result is accurate reproduction of
clear, high frequencies with none of the
crackling, frying sounds that characterize
many of today's electrostatics. We call it
honest sound.

For the location of your Iocal Auralinear
dealer, write Crown, Box 1000, Elkhart,
Indiana, 46514. model

!" — - £S-224
FOUR MODELS '

ES224 24 hidirect:onal
radiators: -
2-10" woofers. -
resp.22-30:000Hz
crossoverat 350Hz:
£S212 12 bidirectional
radiators
2-10" woofers
resp. 22-30,000Hz
crossover at 375Hz
6 radiators
2-10” woofers
resp. 25-30,000Hz
crossover at 1500Hz

4 radiators

f
-30-30,000Hz
L?zls)sover at 1500Hz

- crown

Check No. 10 on Reader Service Card

Onkyo 100 speaker

Designated the Model 100 “‘Studio
Monitor,” this system is said to hav®
wide dispersion, excellent directivity,
and low distortion. A three-way design,
the speaker has a 14 in. bass unit and
one-piece cast aluminum sectoral horns
for mid-range and tweeter. Crossovers
are at 700 and 7,000 Hz, and minimum
amplifier power is recommended as
I5 watts rms. Nominal impedance is
8 ohms, and crossover controls for the
mid-range and tweeter each provide
five =2 dB step adjustments. Price:

$499.95.
Check No. 14 on Reader Service Card

Marantz power amplifier

The Model 240 stereo power amplifier
delivers 125 watts rms per channel
from 20 to 20.000 Hz. both channels
driven. Relay operated circuitry pro-
tects output transistors, power supply
or speakers from excessive levels of
subsonic frequencies or high power
surges. Connections on the power
transformer primaryv are provided for
either 120 V or 240 V a.c. lines. Op-
tional accessories include a rack adap-
tor or walnut cabinet. Price: $395.00.

Check No. 20 on Reader Service Card

Rocky Mount electric piano

The Model 668 Electra-Piano and
Rock-si-chord has been given seven
additional notes at the top of the scale
and a bass boost to beef up the lower
range. The instrument’s two-channel
system has two separate tone genera-
tors for each note. Also built in are
individual volume controls for each
channel, giving a moving sound effect
if desired. Weight: 100 Ibs. Price:

$2045.00.
Check No. 16 on Reader Service Card

Radio Shack 1973 catalog

The 180-page Radio Shack catalog
features the firm’s line of Realistic
audio equipment, Archer antennas.
Micronta test instruments. home enter-
tainment products, citizen’s band two-
way radios. and Archerkit and Science
Fair electronic and hobby kits. New
for ’73 are stereo and four-channel
amplifiers, receivers, adapters and tape
decks; speaker systems, CB radios,
stereo radios, scanning monitor re-
ceivers, and a miniature electronic
calculator.

Check No. 22 on Reader Service Card

Hartley Zodiac speaker
This unit features a 10-in. woofer with
treated cone and has a resonant fre-
quency of 28 Hz. The l-in. tweeter is
a dome type. Frequency response is
specified as 30 to 22,000 Hz. Nominal
impedance is 8 ohms and amplifier

power requirements are from 10 to 50
watts rms. Price: $120.00.

Pioneer CS-99A speaker

This system incorporates six speaker
units, including a 15-in. woofer, a 5-in.
midrange cone, a 4-in. midrange cone,
a multi-cell horn type tweeter, and
two Y%-in. dome tweeters. The walnut
enclosure is an air suspension type.
Frequency response is specified at
25 t0 22,000 Hz and impedance at 8
ohms. Price: $229.95.

Check No. 18 on Reader Service Card

Check No. 23 on Reader Service Card
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“The fee urnt uspension isalmost
... rumble was - o us o jarring or bumping.”
Hi-Fi ! 4 "‘_ 3 .~ Audio Magazine
“No acoustic feedbz : . gives great

directly in front of loudspea FM Guide

Hirsch Houck Laboratories, . ! ! AL Y
Stereo Review Listening is believing — ask your hi fi

“Absolutely no speed error at dealer for a demonstration. Write for
either 333, 45 or 78 rpm.” your free “Empire Guide to Sound
High Fidelity Design.”

anda o

results.”

World Famous Turntable Systems . Empire Scienfific Corp.
Mifd. U.S.A. em Ire-‘ Garden City, New York 11530

CIRCLE NO. 99 ON READER SERVICE CARD




Our very remarkable f

crowd pleaser.

The ADC 303AX.

Without a doubt, the most popular speaker
we've ever mada.

Time and again, enthusiastic cwners have
written to tell us how very pleased they were with
the 303AX. Fantastic. .. outstanding. .. beautiful . ..
and remarkable were among the more common-
place accglades we received.

As for the experts, they expressed their
pleasfire in more measured phrases such as, superh
transient response, excellent high frequency
dispersion, exceptionally smooth frequency re-
sponse and unusually free of coloration.

Obviously, a speaker like the ADC 303AX
doesn't just happer.

Itis the resull ef continyally des:gning and
redesignicg. Measuring and remeasuring. Improv-
ing and then improving on thg improvements. All
with only one goal in mind . . .

To create a speaker system that produces a
completely convincing illusion of reality.

And we believe that the key to this most
desirable illusicn is a speaker that has no characte:-
istic sound of it5 own.

We've even coined an expression to describe
this unique quality . .. we call it, “‘higa
transparency”’.

It's what makes listening to music with the
ADC 303AX likz listening back through the speaker
to a live performance. s

And itis this very same quality that has made
our very remarkable crowd pleaser- the choice of
leading audio testing organizations.

Finally, when you consider that this unparal-
leled combination of popular acceptance and critical
acclaim is modestly priced at only 5100%, you begir.
to appreciate just how very remarkable our crowd
pleasing ADC 303AX really is.

°

*Other ADC h:gh transparency speaker systems from $55 to $275.

Audio Dynamics Corporation
Pickett District Road, New Milford, Connecticut 06776

Check Mo. 13 on Reader Service Card



Bert Whyte
JR |

Behind the Scenes

hi-fi industry really began to

build momentum in the late four-
ties. In the hi-fi milieu of those days.
you weren’t considered one of the
cognoscenti unless you owned an Altec
loudspeaker. If you had limited means,
you played your Prokofiev through
the Model 603, a 15 in. speaker with
an aluminum dome for high frequency
dispersion. More usually. the “in”
people owned the famous Model
604B, the granddaddy of all co-axial
loudspeakers. Those who could afford
the cost . . . and the space . . .indulged
themselves with 15 in. theater woofers
crossing over at 500 or 800 Hz into
huge multi-cellular exponential horns.
It must be noted that these speakers
were not “derived” from theater or
broadcast monitor speakers, but were
the actual units used in these applica-
tions. Of course, in large theaters the
woofers and horns were used in mul-
tiples. Fortunately for the owners of
these speakers, who used them for
listening in the home, all of the models
were of fairly high efficiency and
could be driven to high output levels
with the 10 to 30 watt amplifiers of
that era. Needless to say, in those
days you had to construct your own
baffles for these speakers, with bass
reflex design favored for the smaller
speakers and back-loaded horns for
the  woofer/tweeter ~ combinations.
Somewhere around 1948 Altec sensed
a trend and built a handsome ma-
hogany-and-brass-grille furniture en-
closure to house the 603 or 604B
speakers. It might be said that this
marked the ‘*‘official” entry of Altec
into the consumer hi-fi market. A
quarter of a century has passed since
then and Altec is still going strong . . .
a dominant factor in the theater and
public address markets and a highly
respected “‘senior citizen” in the hi-fi
establishment. Some months ago I
had the pleasure of visiting the Altec
plant in Anaheim, California. where I
was given a fascinating “behind the
scenes” look at the process of manu-
facturing loudspeakers.

Altec has a slight problem in respect
to its visitors, as there is another fairly
interesting attraction across the street

. called Disneyland! My co-hosts
at Altec were Don Davis, Vice Pres-
ident of Marketing, Industrial Pro-

I T IS GENERALLY accepted that the

ducts, and old friend John Eargle.
Director of Sales, Commercial Sound
Products. Don Davis is no stranger to
the pages of AupIO, having con-
tributed a number of articles on var-
ious subjects. including one on the
Altec  “Acousti-Voicing process of
room equalization, a project he con-
ceived and has championed for the
past several vyears. John Eargle is
familiar to readers of this column from
my descriptions of his unique process
of quadraphonic synthesis and for
his expertise in so many diverse areas
of audio engineering. John was a
colleague of mine at RCA Victor
where he was director of quality con-
trol for recorded products. Then came
a stint as chief engineer of Mercury
Records. In his present position John
really wears a number of “hats” and,
as you might expect, is deeply involved
with Altec products for recording
studios and the professional audio

" market.

The first thing that struck me about
the Altec plant is that it is far larger
than I imagined it would be. This was
impressed upon me quite physically,
as [ dragged my excess avoirdupois
through many different production
sections. up and down corridors. and
even from building to building. Altec
is a very successful operation, as evi-
denced by the extensive facilities, but
I understand that sales

Flatwire—Milled on the premises, the

flatwire passes through many pro-
cesses before final attachment to
cones or diaphragms.

AUDIO - OUR 25TH YEAR - DECEMBER 1972

in public.

address and commercial sound are
burgeoning so fast that plant capacity
is sorely taxed. In one huge area there
are squadrons of women working on
electronic subassemblies . . . amplifiers.
crossover  networks.  Acousti-Voice
equalizers. Another area is devoted to
speaker assembly., with cones, voice
coils, spiders, baskets. magnets. and
retainer plates being deftly fabricated
into various models of loudspeakers,
with much mechanical and electrical
testing accompanying each successive
step of assembly.

Quite apart from the purely assem-
bly type operations. many of the basic
parts are made right in the Altec plant.
For example, all voice coils used in
Altec speakers are made of edge-
wound flat copper ribbon. This ribbon
really starts out as copper wire which
is fed into a special milling machine,
which compresses the wire into flat-
wire, which in turn is annealed and
varnished and then wound by a special
machine onto various diameter formers
to make bulk cylinders. After further
heat treatment the cylinders are ready
to be used. Ribbon is broken off into
segments of the proper size, and excess
turns are pulled off until the proper
resistance is reached. The ribbon is
then attached to either paper. plastic
or aluminum formers and again heat
treated. At this stage they are then
ready to be attached either to cones or
high frequency diaphragms.

One of the most fascinating pro-
cesses I witnessed was the fabrication
of the multi-cellular exponential horns.
Depending on the size of the horn,
pre-cut steel pieces are mounted on
special jigs which will give the finished
section the correct rate of flare. Once
on the jig. the seam of each section of
the horn is soldered by hand. The
artisan picks up a huge soldering iron
which has been heated to a fierv red
by a blast torch. liberally gunks it
with flux. and then with a king-size
bar of solder in his hand, runs iron
and solder down the seam in one
smooth flowing sweep. What a tech-
nique! When [ think of my own puny
soldering attempts. I am in awe of
such skill. Each seam is so treated in
turn, and then each horn section is
joined together and reinforced to
prevent rattles. The entire multi-
cellular assembly is then coated with a

13



material called Aquaplas, which insures
good damping and freedom from
resonances.

Another interesting process was one
in which the aluminum diaphragms
used in high frequency drivers are
placed in a machine, which with a
sort of embossing action forms a tan-
gential compliance on the diaphragm.
somewhat analagous to the “soft
surround” on the cones of several
types ot loudspeakers, especially of the
acoustic suspension variety.

-9 =

Multi-Cellular Horns—Like pipe or-
gans, they are built from metal pieces,

soldered by hand, and reinforced to

prevent rattles.

Altec has extensive machine shop
facilities, including a large room 1
saw crammed with lathes. drill presses,
etc. Much of this is devoted to the
machining of the very intricate slits
in the phasing plugs of the various
high frequency drivers. These phasing
plugs convert high pressure, low veloc-
ity soundwaves at the throat of the
exponential horns 10 low pressure,
high velocity waves at the mouth of
the horns.

All the speaker frames or baskets in
Altec speakers are die cast, as are
certain types of cast aluminum sectorat
horns. These parts are supplied by a
vendor foundry with the machining
facilities at Altec used for imparting
a fine finish. The cone loudspeakers
are ready for final assembly, with the
cones with voice coils attached. being
centered on the die cast frames, and
spiders and magnet structures added.
The final step is magnetization of the
Alnico or ceramic slug, the sensitivity
and response checks are performed.

Altec makes a great deal of special-
ized equipment for the recording
studios. including huge mixing con-
soles.  portable  mixers, monitor
speakers, etc. In the area of public
address, in addition to the speakers,

14

Altec makes amplifiers and input
consoles. Sort of overlapping into the
PA and recording areas arc the
Acousti-Voice equalizers and real-time
analyzers used in this process.

With John Eargle’s experience in
the recording field, I am sure we will
be seeing some innovative ideas in the
area of mixing consoles and associated
equipment. He has already lent his
talent to upgrading and new designs
in monitor speakers. At the present
time. the growing instrumental com-
plexity and sophistication of rock
music is making new and severe
demands on the monitoring facilities
of recording studios. The rock pro-
ducers want to be able to hear the
extreme 30 Hz frequencies of Fender
bass and electronic music synthesizers
like the Moog and Arp units. The
synthesizers also require extended
high frequency response. And the
producers want all this at the usual
ear-splitting monitoring levels prev-
alent in today’s studios. These new
requirements have set off a sort of
race among several speaker manu-
facturers to see who can come up with
a design that will capture this new
market. Up to now, most studio mon-
itor speakers (including Altec’s) were
characterized by a rather elevated
“peaky” mid-range. a somewhat re-
stricted high frequency response, and
poor low frequency response with a
rather rapid roll-off below 60 Hz. The
new speaker parameters precluded any
practical extension of current design
practices. John came up with a solu-
tion that combined two seemingly

HF Diaphragms—Pressure-formed alu-
minum diaphragms are glued to voice
coil assemblies and the outer frame.

incompatible speakers. To produce
the requisite bass response and yet
keep the size of the monitor speaker
within usable studio hmits, he turned
to an acoustic suspension system,
utilizing a 15 in. speaker with flexible
“surround” and long-throw voice coil.
This was to operate up to 500 Hz and
then a multicellular horn with a new

configuration of throat and a special
high frequency driver would carry on
from there up to at least 15 kHz. As
we all know. acoustic suspension
speakers are of verv low efficiency.
while the exponential horn is a high
efficiency device. John’s answer to this
was to use bi-amplification. Altec
built a special 60 watt continuous
output amplifier to handle the acoustic
suspension section up to 500 Hz, then
built an electronic crossover, and
finally a 30 watt continuous output

High Frequency Drivers—Llarge 3 in.
and small 1% in. diameter drivers are
exploded to show the intricate slits in
the phasing plugs.

amplifer for the horn. This unit. desig-
nated the Model 9846, has proven very
successful for its intended application,
with a solid “gut-thumping” bottom
end, well-defined mid-range and crisp
top. More to the point of the studios
this full-spectrum output can be
employed at tremendous levels without
breakup. [ wisited John’s apartment,
where he had two of these speakers
installed in his living room, which he
had Acousti-Voiced. The sound of
these units was very impressive indeed
and did full justice to the spectacular
15 ips tapes he played on his big
Ampex. On the famous Mercury
recording of Sir William Walton’s
Crown Imperial march. there are some
bass drum shots and some reallv
rousing brass which are reproduced
through John’s speaker system with
stunning impact and clarity. For “the
man who has evervthing.” you can
always Christmas-gift him with the
Model 9848, John Eargle’s “monster
monitor,” which has rwo 15 in. woofers
in an acoustic suspension system of
heroic proportions, with a giant ex-
ponential horn to match. Gadzooks!
All in all. | thoroughly enjoyed my
visit to Altec. I think [ learned a great
deal, and I know | came away with a
heightened appreciation of the prob-
lems and complexities of the high-
precision technologv  necessarv (o
manufacture such high quality loud-
speakers. &
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WE SPEAK SOFTLY .-

o

AS100:

AND CARRY A BIG SOUND

From the most delicate whisper to the thunder of a full orchestral
climax, Sansui’s new AS acoustic-suspension speakers reproduce the full
dynamic range, distortion-free and with impartial precision.

Loud or soft—high volume setting or low—their special quality remains
steadfast—and that quality will be a revelation to American ears. For the AS
line was designed only after careful research into our listening preferences.

But traditional acoustic-suspension design was only the starting point.

Next came new woofer cones blended of selected pulp and wool, then
custom-impregnated for well-damped sound. Leakproof, mitred-joint
cabinets. New wide-dispersion cone tweeters with excellent transient
response. The results are lowered resonances, extended low-end response
and smoother high-end performance. They add up to a new standard for
reproduced sound, more natural yet more dramatic than

anything you’re accustomed to.

Listen to them yourself. You'll hear what we mean.

AS100: 2-way system with 10” woofer and 3" tweeter.
Response: 45 to 20,000 Hz. Peak power: 40 watts. $89.95.

AS200: 3-way system with 10” woofer, 6.5” midrange and 3" tweeter.
Response: 40 to 20,000 Hz. Peak power: 50 watts. $119.95.

AS300: 3-way system with 12” woofer, 6.5” midrange and 3" tweeter,
Response 35 to 20,000 Hz. Peak power: 60 watts, $149.95,

© COPYRIGHT 1972 BY SANSUI

SANSUI ELECTRONICS CORP.

° Woodside, New York 11377 » Gardena, California 90247
Saml_ ELECTRONIC DISTRIBUTORS (Canada), Vancouver 9, B.C.
SANSUI ELECTRIC CO., LTD., Tokyo, Japan » Sansui Audio Europe S. A., Artwerp. Belgium

Check No. 15 on Free Information Card



rEditor 's Review

come and gone. This was held in the Stat-

ler-Hilton and must be rated as a resounding
success in spite of the difficulties involved in
moving several thousand people through a con-
fined space. Among the new or recently intro-
duced products shown were the Crown dynamic-
electrostatic speakers, the Harmon-Kardon Dolby
tuner, and the Fisher Studio 2/4-channel re-
ceivers. Sony was demonstrating their new FM
tuner which has no less than 100 push buttons—
one for each channel. Other features include a
memory bank. The price is $1200.00. Another
exotic tuner which attracted much attention was
the long-awaited Sequerra, which costs $1600.00
and incorporates a display tube. Saul Marantz
was demonstrating two speaker systems designed
by Jon Dahlquist. One was a full-range electro-
static with piezo tweeter, and the other was a
dynamic system styled rather like the Quad
speaker. Both sounded clean and very smooth.
Benjamin-Concord introduced a Nakamichi pro-
fessional cassette recorder which is intended to
compete with 15 ips studio machines. It uses two
motors with 1C logic control, three heads, and a
Dolby system plus dynamic noise limiter (DNL).
Wow and flutter is quoted as less than 0.1% and
response is 3 dB down at 20 kHz.

S 0 ANOTHER New York Audio Show has

Phonics, Sonics, and Semantics

The word Quadraphonic seems to have been
generally accepted, not only in this country but
all over the world. However, there still are ob-
jections from pedants who say it is a Latin-Greek
hybrid and the correct prefix should be Quadri.
Quite true, but there are many hybrids in our
language—television and superheterodyne for ex-
ample. As for quadri, it does not roll off the
tongue so easily as quadra, which is probably
why there are such words as Quadraflex, Quadra-
sound, and Quadrajet.* Quadrasonics gives the
impression of four sounds instead of four sound
sources, and 1t does not conform with stereo-
phonic and monophonic. Teirasonics does not

*Not forgetting RCA’s Quadradisc!
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conform and tetraphonic is too unwieldy and
does not abbreviate that well. Language is a living
thing, it is constantly changing and cannot remain
static. Its purpose is to communicate clearly and
unambiguously and whether a certain word is
derived from two sources is irrelevant—or so it
seems to me. On the other hand, I am opposed
to careless and confusing semantics such as album
for a single record, alibi for excuse, and the
common use of the conjunctive like for as. But
I see no ambiguity in the word quadraphonics,
none at all. Satis verborum.

Percy Wilson, who contributes a short article
in this issue, is one of the best known pioneers in
the field of sound reproduction. He was technical
editor of The Gramophone for many years and
designer of a large 40-ft. horn speaker which was
considered the state-of-the-art around 40 years ago.

This monster was housed in London’s Science
Museum and every Sunday afternoon records
were played there to the hi-fi enthusiasts of the
day. Mention of The Gramophone reminds me of
the report of an instrument designed by one pro-
fessor McKendrick which appeared in that aug-
ust journal back in 1923. It seems that the pro-
fessor “had invented a gramophone in which he
entirely eliminated scratch by passing the sound
through 40 feet of tubing filled with peas; the
peas absorbed all the scratch and nearly all the
other sound. What remained of the other sound
was then magnified by valves and the results are
said to have been absolutely perfect.” It was not
stated whether the peas were cooked or not, but
in any case the ingenious professor seems to have
anticipated the Dolby system by a good many
years!

* * *

A Merry Christmas to all, but especially to
Professor Lirpa (whom God preserve), Mr. and
Mrs. McProud (Mac and Betty) in sunny Florida,
and to Leon Schiffman, who celebrates 44 years
with the same company—the Lafayette Corp.

GW.T
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A significaﬁt advance in the state-bf—th____

THE PICKERZiS
AV-15/1208E

“PRECISION" is the one
word that best characterizes
the extraordinary quality of the
new Pickering XV¥-15/12C0E
cartridge, the culmination of
Pickering’s 25 years in
contributing important
technological advances to the
manufacture of magnetic
cartridges. :

Its exceptional design and
performance accords it a DCF

i

{Dynamic Coupling Factor)
rating of 1200. Naturally, it
delivers 100% Music Power.
This cartridge is for the
sophisticate—one wha
possesses components of such
superlative quality that the
superiority of the XV-15/1200E
is a requirement. $79.85
audiophile net. Write Pickering
& Co., Dept. D, 101 Sunnyside
Blvd., Plainview, N.Y. 11803.

SPECIFICATIONS

Frequency Response: 10 Hz to 30 KHz

Nominal Output: 4.4mV
Channel! Separation,
Nominal: 35d8B
Stylus Tip: 0.0002” x 0.0007”

Elliptical Diamond
3% gram, + V2 gram,
— Ya gram

@ PICKERING

“for those who can ‘hear| the difference”

Tracking Force:

All Pickering carfridges are designed for use with all 2 and 4-charnel matrix derived compatible systems.

Check No. 17 on Reader Service Card
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A energy into another. Specifically, a microphone con-
verts the air pressure variations ol sound into corre-
sponding changes in oulput voltage.

The ways ol accomplishing this task are many. each full
of pitfalls for the would-be successful microphone user. This
review refuses to yield to the “we have analyzed the situation
and selected the best microphone for you” temptation. In-
stead, it outlines (in Part I) the key differences in micro-
phone construction and performance characteristics. followed
(in Part II) by a practical applications guide [in a luture issue

-Ed.]. The goal is to provide basic information Irom which
an intelligent and relatively painless microphone selection
may be made. The review applies to both sound reinforce-
ment and recording, but greatest emphasis is placed on the
recording of musical events by the serious amateur.

Part |I: Basic Construction and Performance

A microphone is often listed in a catalog as “Dynamic
Cardioid. Hi-Z" or “Condenser Omnidircctional, Low-Z."
Euch description, though by no means offering anything near
complete definition of the microphone. includes three of the
most important factors nceded to define a microphone: I,
type of generating element, 2, type of pickup pattern, and 3.
microphone impedance. Part I is devoted 1o these three
primary factors. The new microphone enthusiast will be sur-
prised by the many byways discovered along the way!

Generating the Output Voltage

A microphone’s output voltage is produced by two basic
components acting together. The diaphragm is a membrane
which vibrates in accordance with the air pressure variations
of sound. A generuting element converts the diaphragm vibra-
tions into output voltage. Generating elements vary greatly
in expense. fidelity, complexity, ruggedness. and longevity.

Piezoelectric Generating Elements
The diaphragm ol a piezoelectric microphone is attached

to a special material which produces an output voltage when
bent or stressed. A piczoelectric gencrating clement is shown

*Electro-Voice, Inc., Buchanan, Mich. 49107,
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MICROPHONE is a (ransducer—it changes one torm of

A Microphone
PRImMER:

Basic ConsTRUCTION,
Performance,
and Applicarions

in Fig. 1. Two types of piezoelectric materials are generally
used. Crystal microphones employ a Rochelle salt crystal.
Though crystal microphones have a moderately high output
level, the crystal is easily damaged by heat and humidity.
Ceramic microphones, which use & barium titanate ceramic,
are immune to heat and humidity but exhibit more average

DIAPHRAGH
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b ouTPuT

VOLTAGE
EQL
Fig. 1—Piezoelectric generating element.

output level. Both crystals and ceramics, when designed for
practical output levels. exhibit limited. rough frequency
response, making them unsuitable for audiophile and pro-
fessional use. Their low cost, however. makes piezoelectric
microphones widely used in communications work.

[t is interesting to note that ceramic microphones with
smooth, wide frequency response can be constructed—if low
output levels can be accepted. Many precision sound level
meters employ such microphones. However, the low basic
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How to move gracefully from
two channels to four

Just flip the mode switch on Sony’s
new TA-1150 and it switches from
mono to stereo to true faur-channel
sound. It's the first stereo inte-
grated amplifier designed for the
four-channel era. Because it has
built-in circuitry and switching spe-
cifically designed for an SQ four-
channel decoder (cur SQD-1000 is
perfect match) ar decocers for any
other quadraphonic disc system.
You can ever put your SQ decoder
and your rear-channel amplifier out
of sight, and contrcl the volume of
allfour channels with the TA-1150's

(o anan

master volume control.

And the four-channe! connec-
tions are additional to the two sets
of stereo tape output and monitor
connections (with direct dubbing
provisions).

The amplifier section puts out
100 watts IHF music power 2t 8
ohms, very clean watts, too, thanks
to our direct-coupled circuitry. The
TA-1150’s bass and treble controls
let you select the degree of tonal
correction you want, as well as the
frequency at which that correction
takes effect. And you can discon-
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nect the TA-1150’s preamplifier
from its power amplifier section,
ic insert 2lectronic crossovers or
eqgualizers. Two quite delightful
channels, now, two more for later.
And all for only $229.50* The
ST-5150, a superb #M stereo tuner
matches the TA-1150’s perform-
ance, appearance, price; $229.50*
Sony Corp. ol America, 47-47 Van
Dam St., Long Island City, N.Y.
11101. *Suggssted retail price.

SONY:TA-1150
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Fig. 2—Condenser generating element.

output level coupled with additional losses encountered in a
cable of practical length' make these ceramics unsuitable for
more general use.

Conventional Condenser Generating Elements

The diaphragm of a condenser microphone is a movable
plate of a condenser or capacitor. A condenser generating
element is shown in Fig. 2. If a condenser is charged or
polarized by applying a d.c. voltage (usually 45 to 200 volts)
across the diaphragm and backplate, motion of the dia-
phragm with respect to the fixed backplate produces an
audio output voltage (Output Voltage A). Unfortunately,
Output Voltage A cannot be put to practical use. The output
impedance (the impedance “looking back” into the generat-
ing element) amounts. quite naturally. to a small capacitance.
Anything but a few inches of cable and a very high load
impedance (500 Megohms. typical) would eradicate, for all
practical purposes, the output of the gencrating element as
well as its low-frequency response.! Theretore, an impedance
converter, often of unity gain (no amplification), is built into
each condenser microphone to “eliminate™ the cable and
provide the necessary high input impedance for the gencrat-
ing element. The output impedance of the converter is rela-
tively low. essentially resistive. and quite suited tor connec-
tion to the cables and preamplitiers of real life.

Condenser microphones burst on the domestic recording
scene in the early 1950°’s. where their extended frequency
response (with even a bit of a “haystack™ at the high end)
literally made “hi-fi” recording. Today. condensers, available
in both flat and subtly-tailored responsc versions, are widely
used in professional recording. Good commercial designs
encompass |, very high output level. 2, wide, smooth fre-
quency response, and 3, excellent transient response. Several
factors, however, have precluded the wider use of conven-
tional condenser microphones in broadcast and public address
fields: 1, high cost, 2, the rather fragile mechanical construc-
tion of’ many specific designs, and 3, the reliability problems
assoctated with the external power supply and the internal
impedance converter.

Today. solid-state technology has increased the reliability
of conventional condenscr microphones. Additionally, some
designs may be successtully operated from battery-powered
as well as a.c. powered power sources.

Electret Condenser Generating Elements

Despite improvements in conventional condensers, it would
certainly be nice to permanently charge a condenser generat-
ing element at the time of manufacture and then throw away
the bulky high-voltage power supply in the interest of lower
cost, lower weight, and increased reliability. Then only a
low voltage for the impedance converter would be required—
from a small battery.

Materials that will accept and keep a charge have been
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around for years—in the laboratory. These materials are
called electrets. Of course, the factory-impressed charge is
only useful if it is truly permanent. Experimental electrets
of a few years ago would go dead in a matter of minutes in
a humidity chamber. The humidity of a typical Midwestern
summer day could do the same job in a few months. Today,
new materials and charging techniques have changed this
situation dramatically, but electrets are still not likely candi-
dates for a hot car trunk in Florida! Under most conditions,
performance is satisfactory: 30-day tests in 90 degree. 90%
relative humidity environment revealed a permanent level
loss limited to 3 dB. Oven tests at 120 degrees and above,
with low humidity, showed losses of less than 1 dB. 120
degrees and high humidity, however, prove deadly.
Commercial electret designs now frequently combine 1,
high output level, 2, excellent transient response. and 3,
moderate-to-low cost with 4, reliability that can at least be
compared to, if not equal, that of dynamic microphones.
Remember, the very existence of a battery in the microphone
is a potential headache that many sound installers will not
want to contemplate. The probability of failure, however, is
low enough 1o be tolerated in many broadcast and recording
applications, professional and amateur alike. Frequency
resonse can be essentially equivalent to fine dynamic and
conventional condenser designs but most currently-available
modestly-priced electrets suffer in such a comparison. More

¥

Fig. 3—Dynamic generating element.

detailed comments on this and other comparisons are in-
cluded in Part 11.

Dynamic Generating Elements

The diaphragm of a dynamic microphone is attached
directly to a coil of wire (voice coil) located close to a mag-
net. When the voice coil vibrates, an output voltage is pro-
duced. A dynamic microphone is shown in Fig. 3.

Practical dynamic designs can easily combine 1, adequate
output level, 2, wide, smooth frequency response, 3, very good
transient response, 4, very high reliability, and 5, moderately-
low to moderately-high cost. This fortunate combination has
made the dynamic microphone used more than any other
type in broadcasting and sound reinforcement. Dvnamics are
also frequently employed by professional and amateur re-
cordists. More detailed comments, comparing dynamic per-
formance with that of other types, are contained in Part IL

Ribbon Generating Elements

Ribbon microphones are similar in basic principle to
dynamics, except that a metal foil ribbon serves as both
diaphragm and voice coil. A ribbon generating element is
shown in Fig. 4.

'For a more detailed discussion of the effect of cable and load impedance on
the output level of capacitive sources (piezoelectric and condenser generating
elements), see¢ Jim Long, “Layman's Guide to Microphone Specifications.”
AuDI0, Vol. 33, No. 8 (August 1969), p. 23f.
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- The sound of Martin Speakers can be as quiet an
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-
re5|st|ble sounds of the audible universe.

MARTIN SPEAKER SYSTEMS e A DIVISION QF EASTMAN SOUND MANUFACTURING CO INC.
- Harmony Road and Route 295

: ~ . Martin Speakers from $44.50.to $350.00
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Fig. 4—Ribbon generating element.

Ribbon microphones were very much a part of the early
days of broadcasting and recording. However, in order to
obtain I, adequate output level and 2, wide frequency re-
sponse, these microphones employed ribbons that were—all

at the same time—thin, light, soft, and floppy. One brcath of

air could alter the pertormance characteristics or render the
microphone useless! Additionally, acceptable output level
was obtained by using magnet material not particularly well
suited to the large air gap inherent in & ribbon design. The
finished microphone, then, was a rather bulky affair. Because
of this ruggedness and size problem, unaided by any signifi-
cant domestic innovation in ribbon design during the last 20
years or so, the availability of fine dynamic and condenser
designs has virtually eliminated the use of ribbon micro-
phones.

Some new designs are now available, however, which
result in a microphone of very practical size and with greatly
improved reliability.

Microphone Pickup Patterns and
Some Implications.

A microphone’s pickup pattern is three dimensional in
character and shows how the microphone responds to sound
from different directions. Osmnidirectional microphones pick

up sound from all directions. Directional microphones—of

several specific types—reject or reduce sounds from their
sides and/or rear. These types include cardioid (the most
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Fig. 5—Omnidirectional microphone.

popular), bidirectional, and super-cardioid, the details of
which will be covered later. In general, all generating-ele-
ment types—condenser, ribbon, dynamic, piezoelectric—may
be designed around any specific pickup pattern.
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Fig. 6—Omnidirectional microphone at various angles.

The advantages of directional microphones are fairly well
publicized. but the compromises are not. The following
review covers both aspects!

Making and Understanding
An Omnidirectional Microphone

The sketches accompanying this section are cartoon ver-
sions of a dynamic moving-coil microphone. The general
principles apply to all other generating elements as well. The
case of the microphone in Fig. 5 is rotally sealed, so that
sound pressure can strike only the front of the diaphragm.
For instance (referring to Fig. 5), when a positive waveliront
strikes the diaphragm, the pressure on the outside of the
diaphragm is greater than that on the inside. The diaphragm
moves in and microphone output results. Figure 6 points out
the reasonably interesting fact that wir pressure variations
move the diaphragm in no maiter how the unit is oriented with
respect 1o the sound source. Microphone output is therefore
constant regardless of orientation. Our totally-sealed micro-
phone is an omnidirectional microphone!

270°

180"

Fig. 7—Omnidirectional polar pattern.

Showing the Omnidirectional
Pickup Pattern

The pickup pattern of an omnidirectional microphone may
be thought of (though a bit frivolously) as an inflated bal-
loon with the microphone at the center. This at least empha-
sizes the three-dimeénsionual nature of a pickup pattern, but
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TEAG's new multi-track
tiecks are the fourmost.

TEAC was the first to introduce four-channel decks, long before
any others were around. Now we introduce the incomparable
3340: destined to be the fourmost.

A prover pro, this deck combines the best features of TEAC’s
forerunners. At first glance, you're struck by its studio sophistication.
It's a professional 10%2" deck with 15 and 7%2-ips speeds, and it
delivers “four-in-hand” versatility. TEAC’s Simul-Sync™ system for
recording individual instruments separately at any time, all in
perfect sync. Added to its “one-man-band” recording ability, the

3340 records superb four-channel stereo, as well as regular
p g TEAC Corparation of America.T EAC@

= 1a-
two Channel stereo and /a-track WSo: 7733 Telegraph Road, Montebelio, California 9064C

With the optional AX-20 TEAC Corporation, 1-8-1 Nishi-shinjuku. Shinjuku-ku, Tokyo, Japan
mixdown panel, Simul-Sync TEAC EUROPE W.V., Kabelweg 45-47, Amsterdam —W.2. Holland
recording can be dubbed In Canada: White Electronic Development Corp., Ltd., Toronto

down to two-channel stereo
or mono demos.

If you prefer slightly less
four-channel sophistication,
take a look at our new 2340.
It’s like the 3340, but with
7V and 33%-ips speeds, and
takes 7-inch reeis.

If you want the fourmost,
you owe yourself the best—
a TEAC 2340 or 3340.
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Fig. 8—Cardioid polar pattern.

is a bit hard to reconcile with the two-dimensional world of
the printed page. If we cut out balloon in half, we produce
the standard two-dimensional representation of a pickup
pattern—the polar pattern or polur response. Figure 7 shows
the polar pattern for an omnidirectional microphone. Note
the orientation of the microphone, at the center, aimed at

0° for reference. The heavy circle at the circumference of

the polar pattern represents microphone output and shows
that no loss in output (in dB) is experienced as a constant-
output sound source moves a full 360° around a fixed micro-
phone at a fixed distance from the microphone. Polar pat-
erns are often described as too formidable for consideration,
but a few moments study will greatly enhance your knowl-
edge of what a microphone can do for you!

Polar Pattern for Directional Microphones.

The output line for a directional microphone departs, at
some range of angles, from the constant-output circle of the
omnidirectional microphone. Figure 8 shows this condition
for the most prevalent type of directional microphone—a
cardioid, meaning “heart-shaped.” A cardioid polar pattern
is typically 6 dB down at 90° to either side of the reference,

SUPER-CARD{)IOlD

Fig. 9—Bidirectional and super-cardioid polar patterns.
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0° axis. Qutput then decreases further to a minimum (15-t0-
25 dB down) at the rear (180°). Despite the rejection of
sounds from the sides and rear, ir should be noted that a
cardioid’s ourput is essentially constani—just like an omnidirec-
tional—over a relutively wide 80° angle! Don’t expect any
ordinary kind of directional microphone to ferret out a single
voice in a crowd.

Other frequently-encountered directional types are shown
in Fig. 9. The bidirectional or figure-eight pattern surpresses
sound from the sides but is equally sensitive at the front and
rear. The bidirectional pattern is inherently produced by a
ribbon generating clement. An infinite number of stages
between cardioid and bidirectional are possible. One such
stcge that has been found usetul is the super-curdioid. The
super-cardioid has two nulls at 150° off axis with somewhat
greater rejection at the sides and just to the rear of the sides,
compared to a standard cardioid.
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Fig. 10—Single-D cardioid microphone with source at rear.
9

Fig. 11—Single-D cardioid microphone with source at front.

Making a Cardioid Microphone

In detlighttully simple terms, a cardioid microphone may
be made by piercing a hole in the case of a scaled omni-
directional microphone. Now sound pressure is permitted to
contact the diaphragm from the rear as well as from the
front, as shown in Fig. 10. Diaphragm motion is closely
related to the pressure difference. This type of cardioid
microphone is often called single-D. for the single effective
acoustic distance between the front and rear openings.

Figure 10 shows the cardioid with the sound source at
its rear. This representation would make an acoustician
cringe, but serves to remove the specter of vector diagrams,
etc., and elicits the response “Gee, 1 see how it works!”
With sound coming from the rear of the microphone, dia-
phragm motion is neutralized by opposing sound pressures
on both sides simultaneously. (Note the “plus” sound pres-

AUDIO - OUR 25TH YEAR - DECEMBER 1972



ynaco A-35

loudspeckers

Accuracy—the new A-35 is your next step towards sonic perfection. This slightly
larger brother of the A-25 refines that speaker’'s acknowledged performance.
The high end benefits from slightly extended range and subtly smoother dis-
persion characteristics. More definition, and smoother blending of the two
drivers is observed in the midrange, for added ‘‘presence’’. The low end is
even more articulate, more crisply defined. The deep bass is there all right—
minus any trace of ‘‘boom’’. Dynaco’'s exclusive two-chamber cabinet provides
ideal aperiodic dual-spectrum damping: variable volume action for mid-bass
control, plus the advantages of a-sealed enclosure for the bottom octave.
5-step tweeter control and concealed wall mounts are included.
A special 4-D DYNACO/Vanguard LP is available now. Send $2.95 to us,
or see your Dynaco Dealer. ;
$119.95 in walnut

Ng’\’aca 'NE. Division Tyco

3060 JEFFERSON ST., PHILADELPHIA, PA. 19124
In Canada° write: DYNACO OF CANADA LTD., Montreal, 760, Quebec, Canada




sures on borh sides of the diaphragm). No output results.
However, with sound originating from the front, as shown in
Fig. 11, a “minus” pressure is present at the rear of the
diaphragm at the very same time a “plus” pressure appears
on the front. Both pressures are trying to move the dia-
phragm “in” so diaphragm motion can occur and output
results.

Why a Directional Microphone?

Compared to an omnidirectional microphone at a given
working distance, rejection of sound from the sides and rear
of a directional microphone:

1. Reduces reverberation. 1f a recording with an omnidirec-
tional microphone sounds too distant and lacks presence, use
of a cardioid microphone will produce a substantially tighter,
brighter sound.

&

Fig. 12—Working distance comparison.

OMNIDIRECTIONAL

KCARDIOID
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10”
17"

2. Reduces unwanted noise. When recording a voice in an
environment full of random noise (such as a factory), switch-
ing to a directional microphone will substantially reduce the
level of noise with respect to the voice. In other words, the
directional microphone provides in improved signal-to-noise
ratio. The level of discrete noises (a gurgling radiator,
refrigerator, compressor, tape recorder, motor, etc.) can also
be reduced if the *“‘dead” area of the microphone’s polar
pattern is aimed at the offending noise source.

3. Reduces feedback. The level provided in a room by a
sound reinforcement system will increase when a good direc-
tional microphone is used, espectally when direct sound from
the loudspeakers strikes the “dead” portions of the pickup
pattern.

The effect of a directional microphone can be put another
way: if an omnidirectional microphone is providing satis-
factory pickup at a given working distance, a directional
microphone will give the same results at a greater working
distance. A cardioid microphone provides an increase of 1.7
times, as shown in Fig. 12.

Compromises in Single-D Cardioid Performance

Here are three unfortunate compromises, compared to an
omnidirectional:

1. A cardioid is significantly more susceptible to “breath
popping.”

2. A cardioid is significantly more susceptible to mechan-
ically induced noise (ring clankings, cable thumpings, foot
stompings, etc.).

3. A cardioid has a frequency response that is rougher
and rolled-off in the extreme bass.
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Fig. 13—Single-D proximity effect.

All three problems can, of course. be attacked by careful
design, but success is rarely if ever total and is often accom-
panied by increased cost and/or other performance com-
promises. The cardioid compromises are basic enough to be
found in many, many commercially-available designs.

Proximity Effect in Single-D Cardioids

The simple single-port or single-D cardioid has a bass
response that varies strongly with working distance. As shown
in Fig. 13, the bass response at one-quarter inch is boosted
fifteen dB over the response at 24 inches and beyond.

Proximity effect can be a boon or a boondoggle in many
applications but mostly it has been a mysterious variable of
which most microphone users are not aware. Bass-boosting
proximity effect, at the pleasing end of things, gives a
“robust” quality to speech and *“free” gain-before-feedback
in close-up, hand-held sound reinforcement situations. How-
ever, these results must be balanced against a decrease in
clarity, due to the masking effect of the bass boost, as well
as the problem posed by yet another variable for the already-
harried sound man to face.

1Dy (LOWS)

D, (MIDS)|

L ' F-10. (HIGHS)
CASE

Fig. 14—Variable-D cardioid microphone.

Eliminating Proximity Effect

In single-D cardioids, bass-boosting proximity effect occurs
because the pressure differences to which the diaphragm is
sensitive becomes extraordinarily large for close low-fre-
quency sound sources. Variable-D® design, where several
entrances are provided to the rear of the microphone dia-
phragm, is shown in Fig. 14, Variable-D design employs
multiple ports, with high frequencies entering the port closest
to the diaphragm, mid frequencies entering midway along
the length of the microphone case. and low frequencies
entering the port farthest from the diaphragm. Variable-D
construction maintains a much more constant pressure dif-
ference on the diaphragm as frequency is reduced for both
close and far sound sources. Proximity effect is for all prac-
tical purposes eliminated, as shown in Fig. 15.
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The new Dual 1229.

For those who want nothing less than
a full-size professional turntable.

If you nowown a 1219, we don' believe
youll want to rush right out and trade it in
for its successor, the 1229. But if you have
been considering a 1219, we do believe the
additional refinements of the 1229 will brmg
you closer to a decision.

For example, the 1229
has a built-in illuminated
strobe for 33-1/3 and 45
rpm. With a typical Dual
innovative touch: an
adjustable viewing angle
that you can set to your
own most comfortable
position.

Another refinement is on the stylus
pressure dial which is now calibrated in tenths
of a gram from O to 1.5 grams. This provides
finer control in setting optimum stylus pressure
for today's finest cartridges, designed for
tracking in this range.

Such refinements, while giving you more
control over your Dual, don't actually aoffect
its performance. Dual performance is a
function of the total precision inherent in the
design which has long made Dual's premier
model the best-selling "high-end” turntable
of themall.

The gyroscope is the best known
scientific means for supporting a precision
instrument that must remain perfectly balanced
in all planes of motion. That is why we selected
a true gyroscopic gimbal for the suspension of
the 1229 tonearm. This tonearm is centered and
balanced within two
concentric rings,
and pivots around

Stylus pressuie dial calibrated
in tenths of a gram from O to 1.5
grams; in querters of a gram
from 1510 39 grams

their respective axes. Horizontal bearing
friction is specified at less than fifteen
thousandths of a gram, and Dual's unerring
quality control assures that every 1229 will
meet those stringent specifications.

The platter of the 1229 is a full-size
twelve inches in diameter, and cast in one
piece of non-magnetic zinc alloy. Each platter
is individually dynamically balanced. Dual's
powerful continuous-pole/synchronous motor
easily drives this massive seven pound platter
to full speed in one quarter turn.

Aturntable of the 1229's caliber is
used primarily in its single-play mode. Thus,
the tonearm was specifically engineered to
perform precisely as a manual fonearm:
parallel to the record instead of tilted down.
For multiple play, the Mode Selector raises
the entire fonearm base to parallel the
tonearm to the center of the stack.

All these precision features and refine-
ments don't mean that the Dual 1229 must
be hondled W1Th undue care. On the contrary,

DFEEEERL | e like all Duals, itis quite
rugged and virtually
% foolproof.

\ So we're not being
\ rash when we include a
"~ full year guarantee
"% covering both parts and
s e o ohussse [ghor, That's up 10 four
head 1o 20° away. times the guarantee

you! Il find on other automatic units.
@)V isit your franchised United Audio dealer
and ask for a demonstration.
We believe you will join the other

“purists” who m®

prefer Dual.

The new Duol 1229, $199 50 less bose

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

\Iu wve US§
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ribution Agency for |
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Fig. 15—Proximity effect comparison.

Continuously Variable-D is a refinement that permits more

uniform frequency and polar response. The three ports of

Variable-D design are replaced by a long slotted entrance
which has a continuously varying frequency acceptance along
its length, as shown in Fig. 16.

Variable-D and Continuously Variable-D are patents and
registered trademarks of Electro-Voice, Inc.
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Fig. 16 —Continuously Variable-D microphone.
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Fig. 17—Proximity effect of high frequency head in two-head
cardioid design.

Reduced Pop and Shock Sensitivity

Variable-D design substantially reduces susceptibility to
breath popping and mechanically-induced shock. compared
to single-D designs. The Variable-D, then, tends to combine
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many desirable omnidirectional characteristics with the car-
dioid’s noise, reverberation, and feedback-reduction advan-
tages.

Two-Head Cardioid Designs Alter Proximity Effect

Some cardioids employ a second generating element, with
a crossover network between the two at about 250 Hz. The
rear entrance to the low-frequency head is at the rear of the
microphone case, virtually eliminating the low-frequency
proximity effect, in the area broadly centered around 100 Hz.
The remaining proximity effect of the high-frequency head,
located above the 250 Hz crossover frequency, is displayed
in Fig. 17.

Microphone Impedance

Microphone impedance refers to the impedance seen when
electrically “looking back” into the unit’s output terminals.
Microphones are usually described as either high impedance
or low impedance. Low impedances typically range from 50
to 250 ohms, or perhaps to 600 ohms, while high impedances
range from about 25,000 ohms on up to several megohms.
Some medium impedance microphones (several thousand
ohms) exist but the inputs appropriate to the characteristics
of these microphones have largely disappeared.

A microphone’s impedance may be capacitive, as in
piezoelectric designs, or resistive, as in ribbon, dynamic, and
condenser (after the impedance converter) designs. This
difference is important, because it determines the effect of
cable and preamplifier loads on microphone output level and
frequency response. Since piezoelectric microphones are
seldom used for high-quality work, however, the discussion
of resistive-source microphones is adequate here.

High impedance resistive-source microphones have their
high frequencies drastically rolled off by any reasonable
length of microphone cable: a 20-foot cable might put re-
sponse down 6 dB at 10,000 Hz! In contrast, low-impedance
resistive source microphones may be used with hundreds of
feet of cable with essentially no loss below 20,000 Hz. The
moral, of course, is to avoid high-impedance microphones
if at all possible!

High impedance microphones do have higher output level.
High impedance is attained by having a large number of
turns on a voice coil or a transformer built into the micro-
phone. Having a large number of turns in the magnetic
field simply produces a higher output voltage than having
a small number of turns: the increase is approximately 20 dB
Into an open circuit (approximated by having the microphone
terminated by an impedance at least ten times its own im-
pedance value).

It is worth noting that the higher output voltage inherent
in high-impedance microphones is not immediately obvious
from a casual inspection of their sensitivity rating. The raw
numbers come out about the same for both impedances,
such as “-55 dB,” but this is because there are two basically
different rating schemes commonly employed for high- and
low-impedance types. These differences will be discussed
later.”

A good way of achieving high output voltages from low-
impedance microphones, where the microphone input de-
mands it, is to employ an in-line transformer (commonly
called a “line matching transformer™) ar the equipment end
of a low-impedance microphone’s cable. The high-impedance
cable coming out of the transformer can be very short so
that no high-frequency rolloff occurs.

To be continued

‘For a detailed discussion of the two sensitivity rating methods, including
calculation of the actual voltage delivered to a given load, sce Long, Aupio,
pp. 61-63.
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Inside artistry in sound...

Take a brief, close-up look into an Onkyo Audio System. Your
immediate, lasting impression will be . . . “Here is unmistaka-
ble excellence in craftsmanship and materials that can only re-
sult in outstanding performance.” Our Model 25, 3 way system,
(detalled below) illustrates the point, But, uItImater, sound qual-
ity concerns you most! That's simple to resolve Stop in at any of
our select franchised dealers . . . and listen! You will hear tonal
definition that audio experts say is “almost beyond belief" .
with the entire audible range of original source material re- cre-
ated as the optlmum expression of Onkyo's technical expertise
and artistic sensitivity. Scepter Speaker Systems retail from
$149.95 to $499.95; 5 year guarantee, labor and parts.

The component conscious enthusiast will take special interest
in our MARK TI Speaker Components. This remarkable group of
products can make asignificant contribution to custom designed,
state-of-the-art systems; 5 year guarantee, labor and parts.

TWEETER

* Thin Diaphragm — 1" dia.
Super-Hard Duraluminum

» Magnet — ' Ib. Ferrite

* Frame — Cast Aluminum

MID-RANGE

e Dlaphragm — 2" dia.
Super-Hard Duraluminum

* Magnet — 2% Ib. Ferrlte

¢ Cavity Damping — 2"d.
Flberglass

WOOFER

* 14" E.LLA. Dlameter

¢ Molded Non-Press Cone, Ported Dome
* Neoprene Surround

» Cast Aluminum Frame

® 3% Ib. Ferrite Magnet

¢ Aluminum Foil Voice Coil Bobbin

* 2" Long-Throw Voice Coil

» Heavy Bolted Construction

s
bl T I |i|'|'ﬁ'!m‘
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And, the genuine excitement created by our new, Solid State
Receivers, adds dramatic emphasis to Onkyo's Artistry in
Sound. The Models TX-666 and TX-555 offer 1. 8 uv FM Sensitivity
(2.0pv for TX-555); 1.5dB Capture Ratio; 0.2% Harmonic Distor-
tion (mono); differential & direct coupled amplifler circuitry
ASO protection circuits; Damplng Factor, 100 plus; 10 to 40KHz
Power Bandwidth (TX- -666) and 15 to 35KHz TX-555). These are
priced from $349.95 to $429 95; and have 3 year parts/2 year
labor guarantee.

What about Onkyo's contribution to the newest audio disci-
pline of 4-channel sound? We are demonstrating our exclusive
Automatic Matrix System which reproduces any 4-channel matrix
(8SQ, EV, etc.) program with Onkyo’s traditional excellence.

In all cases, Onkyo guarantees product performance to meet or
exceed published specifications.

NEKYO
| Audio Systems

CABINET

® 7" Flake-Core Walnut

* 1%," Horlzontal and Vertical Struts

® %" Joint Braces

* Double Thickness Fiberglass
Damping Mats

* Removable Front Grllle

» Solld Walnut Front Molding

NETWORK
¢ integrated Clrcuit
¢ P.C. Board Construction
¢ Large Air Core Chokes
* Mylar Non-Polarized Capacitors
¢ 12dB per Octave Slope
* Choke Attenuator, 5 position,
2dB per Step, Tweeter and Mid-Range

Write for complete details.

Mitsubishi International Corp./Onkyo Sales Section

25-19 43rd Avenue, Long Island City, N.Y. 11101 / (212) 729-2323

Check No. 28 on Free Information Card



Care of Records

OTWITHSTANDING all the gad-
Ngetry that has been produced

commercially, there arc still
many complaints that the records the
public buys soon develop serious
faults—pops, crackles, and warping,
and may right from the beginning have
cccentric holes. This cven applies to
records bought from specialist firms
who guarantee that the records they
sell will be unplayed and dcelivered
in sealed envelopes.

There 1s little one can do about
eccentric records—"swingers” we used
to call them. Fortunately they are
much rarer than they used to be.

Warping can be cured. The method
1s a little troublesome, but it is cer-
tainly worth while for anyone who
really values his record collection. Two
sheets of plate glass about 2% inches
square are nceded. (Actually 1 use
two circular sheets taken from  the
ports ol old aircraft.) One of the sur-
faces of cach of these should be scru-
pulously cleaned and polished. The
record is then placed between the two
and the assembly placed on top of a
warm stove. If the glass sheets are
thick, it is unlikely that the record will
get too hot, though a temperature
above about 150°F. at the record
surface should be avoided. On the
top of the upper glass a heavy weight
can be placed. | used to use three
volumes of the Encyclopedia Britun-
nica. In about 12 hours the record can
be removed and tested, on a turntable
of course. for warping. In some cascs
the treatment may have to be repeated
for a longer time.

The “pop and crackle™ problem is
more difficult. I have spent the best

250 Pounds or $600 is a lot of
money however you look at it, and we
will be pleased to print details of the
cheaper machine as soon as available
—Ed.
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part of 10 years in research and have
written two papers to the Audio Engi-
ncering Socicty describing my con-
clusions. Unfortunately, these indicated
a remedy which was most expensive,
since 1t demanded first of all an effi-
cient method of wet cleaning and then
a means of suction of the deposits
from the record surface. [ constructed
about half a dozen pieces of apparatus
to secure the result. My present system
could not be marketed tor less than
about 250 British Pounds ($600). which
as Euclid said. 1s absurd.*

So I concluded that one must search
for a simpler and less ¢xpensive pro-
cedure for avoiding the contamination.
[ think 1 have found 1, and 1 am
arranging with Metrosound to market

Percy Wilson is one of the most
respected pioneers in this industry. He
was Technical Advisor to The Gramo-
phone from 1924 to 1938 & Tech-

A

the appropriate (and quite inexpensive
apparatus.

First of all, though, may T explain
the problem? Years ago. when Cecil
Watts devised the Dust-Bug, and |
applauded it in my Gramophone Hand-
book (now out of print). and Julian
Herbage repcated my approbation in
his  Sunday morning broadcast on
Music Magazine. Cecil wrote 0 me
saying,

“What have you done to me? I have
5.000 lctters to answer and no means
to doing it.”

But he proceeded to make a com-
mercial device out of the Dust-Bug.
All praise to him. He himself described
it in his contribution to Gilbert Brigg's
Audio Biographies.

1953-1968. He is the
“"Gramophone

Editor
author of the famous
Handbook'~ which is now being re-
vised.

nical
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His device dealt effectively with all
the loose deposits which bedevil the
records by electrostatic  attraction.
These are mostly fluff. but there are
also fine particles ol grit. These must
be removed, and the Dust-Bug tech-
nique was aimed at minimizing the
electrostatic discharge and removing
the particles that broke through.

Our research, however, showed that
there was a more subtle problem. The
rotating record creates a sort of voriex
which sucks down the air above the
record, and then disperses it over the
surface and shoots it over the edge.
You can easily test this for yourself,
as I demonstrated at the AE.S. Fall
convention in New York in 1964, by
getting a piece of plastic tubing and
inserting a metal tube about six inches
long at the end (as a sort of cooling
device). Then, holding this metal tube
about six inches above the spindle of
the rotating turntable, you fill your
mouth with tobacco smoke and slowly
blow it through the plastic tubing.

You will find that the smoke de-
scends onto the turntable in a sort of
exponential curve, and then shoots
rapidly over the edge. A most intri-
guing picture!

This vortex, of course, drags down
any minute particles that are sus-
pended in the air, whether from smog,
smoke, or aerosol activity (ant-ly,
cosmetics, etc.) in the roon.

These particles often escape the
general vortex stream and deposit
themselves mostly in two rings on the
record surface—the principal one near
the outer edge and a minor one at a
radius of about 3'2 10 4 inches.

Now these deposits, from their very
nature, are sticky, and being so tiny
in structure get right into the groove.
Surface brushing does not move them,
and if they are allowed to remain,
they gradually harden and retain par-
ticles of grit which accompanied them
on their vortex descent. Hence pops
and crackles.

The present surface brushing devices
do not remove this type of contamina-
tion. Wet cleaning with suction can do
so, and the success is spectacular.

Is there any alternative to the wet-
cleaning/suction process which is so
expensive? T have recently come to the
happy conclusion that there is, pro-
vided one is caretul. But it is pro-
gressive, and this means that it may
take time in ditficult cases.

One other qualification. Pops and
crackles due to scratches cannot be
removed. The sign o! a scratch is that
a pop occurs regularly at every revolu-
tion. So make sure that your inner
sleeves are clean and free from grit. I
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4-cha‘nne|?

We have the

EVX-44 Four-Channel Unlversal
Decoder $99.95 suggested retail

Q. With so many different matrix encodings (E-V Sterzo-4™, SQ, QS,
Dyna, and all the rest) how do | know which decoder "o buy?

A. Simple. Choose the new EVX-44 Universal Decoder. It plays ALL
matrixes accurately without switching, no matter how they are made.

Q. The EVX-44 has an extra Separation Enhancement circuit. Why ?

A. To keep a soloist firmly in the front of the room by increasing
center-front to back isolation to as much as 18 dB (at the cost of some
back left-right separation). The enhancement is automatic and
unobtrusive, acting only when the center soloist is performing. It can
also be switched "“on’ continuously or “off" completely if preferred.
The circuit works equally well with all encodings and even with
2-channel stereo records.

Q. What it so-called “discrete” records become popular? Won't | be
wasting my money buylng a matrix decoder now ?

A. Not at all. Major record companies are firmly committed to matrix
four channel. In addition E-V decoders enhance 2-channel sources,
adding a feeling of ambience and dimension that is rivaled only

by actual 4-channel material. Discrete demodulators can't do this.
After all, 2-channel records, tapes, and FM won't disappear overnight,
no matter what happens with 4-channel sound. Our decoders can
even “enhance” the main channels of discrete 4-channel recordings.
So your E-V decoder will be useful for years to come.

Q. Why does E-V offer two decoders?

A. Cost, mostly. The original EVX-4 is still a great bargain. It does

an excellent job of decoding matrix records and is tops for enhancing
2-channel stereo. But the new EVX-44 does a more accurate job

with all matrixes, and it has the separation enhancement circuit. It's
quite a bit more complex, hence more expensive. E-V thinks you
should have a choice.

Q. / don’t want to buy 2 stereo systems to get 4-channel sound.

What should | do? A

A. Choose the EVR-4X4 4-channel AM/FM receiver. 1t has everything
including the Universal Decoder circuit built right in. Simply hook up

4 joudspeakers (hopefully E-V!) and whatever tape or record players
you prefer, and play.

When it comes to 4-channel . .. there's no question about it.
Eiectro-Voice makes it happen.

.._..'.‘- -

nder U.S. P«ww W@T&”IE'

Lt kY

ELECTRO-VOICE, INC., Dept 1224A, 602 Cecil Street, Buchanan, Michigan 49107
in Europe: Electro-Voice, S. A., Rbmerstrasse 49, 2560 Nidau, Switzerland in Canada: EV of Canada, Ltd., Gananoque, Ontario

Check No. 31 on Reader Service Card
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prefer to slit the sides open so that
one need not slide the record in and
so rub the surfaces.

In all cases, new records as well as
old, there are some rules that must be
obeved if the records are to be kept in
good order. Following is a summary:

1. Never touch the recorded sur-
face. Two methods of handling can be
recommended.

A. In the open. place a second fin-

ger on the spindie hole with the

thumb on the edge.

B. In putting the record onto the

turntable and taking it off, hold it

between the tolds of a visting card
or an old Christmas card.

2. Keep your turntable clean by
regular brushing with a velvet or plush
pad.

3. Never blow on a record to re-
move [Tuff. If you do, you will be
sure to spray it with drops ol spittle.
and these are difficult to remove ex-
cept by sophisticated wet cleaning.

4. Do not make the mnmistake of
thinking that you can clean a record
by a thorough washing with either
detergents or under the tap. You can,
indeed, but drying them afterwards is
a difficult and risky business unless
suction is used. Because of the grooves,
a liquid adheres strongly by surface
tension. When the record has becn
thoroughly wetted, a suction of 16 to
20 inches of mercury is needed to
obtain a completely dry surface.

5. Be most meticulous in clean-
ing the stylus alter every plaving.
Mere stroking is not good enough. It
you were to examine the stylus through
a deck microscope (say 100X), as I do,
after playing a single side, you would
be shocked to see how much debris it
has picked up, even though you
thought the record was clean. This has
become mueh more troublesome with
modern pickups which have short
styli so as to reduce the tip mass. The
former cartridges which we used to
use for mono records had longer
shanks, and the debris spread up them.
Now it is all disposed near the tip. If
it is not removed, it may settle down
to the tip, and when you play the next
side you will be using the debris as
your playing point and of course dis-
tortion will result. Correspondingly, if
you find the distortion has appeared
during the playing of a record and
suspect that the stylus has collected an
unusual amount of debris, stop playing
and clean the stylus.

To do this, a liquid must be used
which will not affect the cement which
fastens the stylus to the cantilever, and
it must not have a high proportion of
water. In addition, it must evaporate

32

Fig. 1—Wedge method of obtaining pressure.

quickly. Moreover, care must be taken
not to let the liquid spread to the
other end of the cantilever, otherwise
it will cause the moving magnet (o
rust.

A safe liquid is alcohol. Ethyl alco-
hol i1s the most efficient but is ditticult
to obtain. So as a general rule, one
must fall back on isopropyl alcohot
(which 1s the constituent of most of
the commercial stylus or tapehead
cleaners), or on vodka, which is almost
pure alcohol, [ am told.

The liquid should be used sparingly,
preferably on a camel-hair brush such
as children use in their painting les-
sons. Stroke the stylus gently from
back to front, and. [ repeat, do not
splash the other end of the cantilever.

6. Never leave the record lying
about out of its sleeve or on a rotating
turntable unnecessarily. In the latter
case, of course, the vortex action pre-
viously described will continue to put
sticky deposits on the disc.

7. For storage. the records in their
sleeves should be disposed vertically
on shelves or in cases with slight but
firm side pressure. There is on the
market a cunning spring-loaded device
which sccures this pressure. But | have
mysell used two perhaps more ama-
teurish ways. The problem, of course,
is that the side pressure should not
make it difficult for the record to be
withdrawn from the stack.

The first device is to divide the stack
by wedge-shaped partitions und pro-
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Fig. 2—Configuration of double hinges.

vide the side pressure by the insertion
of subsidiary wedges of opposite taper.
(See Fig. 1)

Insertion of the subsidiary wedges
provides the required pressure; with-
drawal of them releases the pressure
and enables one to get hold of any
record by grasping the empty top
corner of its sleeve.

The second device is to have a par-
tition in two halves joined together by
double hinges. Such hinges are avail-
able at hardware stores. (Sce Fig. 2)
It will be clear from the diagram that
their use enables the width of the
double partition to be increased or
reduced, and therefore to increase or
reduce the side pressure.

8. So as to avoid unncccessary
handling, do not make any attempt to
store the records in any prescribed
order on the shelves. For identifica-
tion. number the sleeves either with
sticky-back numbered tags or with a
ball-point pen. Then have a loose-leal
notebook classified according to com-
poser, artist or whatever you will.
Suitable notebooks are of course not
hard to come by.

9. Fortunately. in modern record-
playing  conditions. with  diamond
styli and playing weights ol not more
that 1 to 3 grams, stylus and record
wear have become negligible. But
do be caretul not to drop vour stylus
by rough handling and do keep your
equipment clean. A
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The AR-3a is Seiji Ozawa’s choice for home

listening.

Seiji Ozawa is acutely familiar
with the sound of the world’s
great orchestras. He is also
sensitive to the sound of the
same orchestras on records,
having made a prodigious
number of recordings during
recent years.

For home listening

The loudspeakers that Mr.
Ozawa has chosen for listen-
ing to records at home are
AR-3a’s. The AR-3a is de-
signed to reproduce commer-
cial recordings as accurately
as is possible within the pres-
ent limits of loudspeaker
technology.

Objective standards

At AR we believe that the ac-
curacy with which sound is
reproduced can be measured

objectively, and that the de-
sign of high fidelity compo-
nents can best be accom-
plished through the application
of scientific methods in their
testing and evaluation.

We also believe that high fi-
delity equipment should not
necessarily sound ‘“good” —
rather, it should have no sound

Please send detailed information on the complete line of

AR loudspeakers to

Name

of its own. Its purpose is to
reproduce as closely as pos-
sible the sound of the original
performance.

The choice of AR loudspeak-
ers by Seiji Ozawa and other
celebrated musicians is a firm
indication of the success of
this approach.

|

|

|

|

|

|

: Address
|

|
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I i Dept. AU- 12
|

Check No. 33 on Reader Service Card

Acoustic Research, Inc.

24 Thorndike St., Cambridge, Massachusetts 02141



4 Christmas Story

reached out his hand for a glass of porter. The four of
us were sitting in the Irish House where some doltish
manager had just installed a neon-encrusted juke box, which
was thumping away like a wounded elephant. Three waiters
in convoy passed our table bearing trays, and I was about to
remark about their dexterity when a hiccup intervened.
Paddy said, “Did I ever tell ye about my cousin O’Toole
and his hi-fi?”
“No,” replied Jimmy, and the other two, Peter One and

Tls A GRAND SOUND and no mistake,” said Paddy as he

at 3:00 a.m.—in the morning that is. But you see the funny
thing was, when he got downstairs, everything was quiet. No
music, no nothing. So he thought he must have dreamed the
whole thing and went back to bed. The next night he woke
up and listened; there was no doubt the music was coming
from downstairs and he recognized one of the records he’d
bought at Danny’s Record Store only the day before. By the
time he’d got downstairs all was quiet again. The whole
thing had got him worried and he just couldn’t work the
next day.”

Peter Two shook their heads a little wearily.

I said, *Hasn’t O'Toole got a first name?”

“Yes, he has so.” answered Paddy. “but he has always
been called O’Toole or Fishy O’Toole, as you know.” [
didn’t know, but said nothing.

Paddy finished his drink and began,

“This O’'Toole was very fond of music. [ remember he
used to sing The Wearing of the Green when he was only
three years old—and put his tongue out at the Orange. Well.
one day didn’t he win a packet on the Sweepstake and so he

“Is he the same O’'Toole who used to run the funeral
parlor?” asked Jimmy.

“The same,” acknowledged Paddy. “But this day his heart
just wasn’t in his job. I saw him in Murphy’s an’ he told me
he thought he was going round the bend and would soon
end up in one of his own pinewood boxes. You know they
are outrageous. They cost . . . but never mind. Thank you,
Jimmy.” Another set of refills had arrived.

“As [ was saying, er, that night he ran downstairs as soon

-4 l”':“"*ﬁ." Y =g Tk
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up and bought himself a big hi-fi from Dublin. It was called
a Component and it must have cost 500 Pounds cash. Yes,
1 will have another one,” and Peter One signaled the waiter.

“So, anyway. when he got this Component fixed up, he
asked me over to listen. Well. it was loud as rhis”” “This”
waus a frenzied scries of booms tfrom the juke box.

“He had moved his big fish tank into the middle of the
wall and put a big loudspeaker box on each side. So, I
listened for a bit. had a drink or two, listened some more,
and went home. A week later the trouble started.”

“It broke down.” shouted Peter Two across the table.

“No.” replied Paddy, pulling his egg-stained tie from his
empty glass. “No. the thing wouldn’t switch off—at least
that’s what O’Toole thought when he heard it playing away

as he heard the first note but he was too late again. But
now, listen "til I tell ye—this is the crooks of . . . ”

“Crux,” said Jimmy.

“Crooks, crux—when he went to his records, he saw one
wuas not in its little jacket and it was wet. That solved the
mystery.”

“Paddy, Paddy,” we cried, “Now you’ve gone roo far.
You really can’t expect us to believe it was the fish.”

“It’s true. I’s the truth, as sure as I am sitting here, and-—
hic—you know what that O’Toole did?”

*No,” we said, shaking our heads.

“He put underwater speakers in that fish tank and I would
say those fish are the most contented fish in the whole of
Ireland . . . Good night!” and he was gone. TWG.
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Do you know

what 4-channel sound

If you don't know, then you're
probably missing something. Be-
cause it’s easier to adjust your
4-channel system when you see
~where all that sound is coming
from. That’s why Panasonic has
made a 4-channel audio scope.
Model SH-3433. With it you'll be
able to see if youre getting the
most out of your music. Whether
it happens to be stereo. Matrix.
Or discrete 4-channel. In either
8-track tapes or Compatible Dis-
crete 4-channel (CD-4) records.
Like RCA Quadradiscs.

‘The SH-3433 lets you see the
strength and phase relationship
of all 4 channels, at one time.
You can look at two channels, if
vou're listening to stereo. Or one.
Turn the Wave Form selector to
the one channel you want to see.
. The screen will show it.

The audio scope has controls
for position, balance, focus and
brightness. A gain control to

change the size of the wave form.
Flus a Scope Mode switch for
either matrix or discrete sound.
The back panel has jacks for
rost accessories. Stereo or 4-
channel. Including two for an FM
tuner. So you can monitor FM
stereo wave forms and detect pos-
sible FM multipath problems.
And if you're using 2 stereo ampli-
fers to get 4-channel sound, you
can see if the front signals and

looks like?

back signals are in phase. With
our special Rear Phase switch.

Of course, you need more than
an audio scope to get 4-channel
sound. So look, and listen, to our
other discrete 4-channel equip-
ment. Like our Model SA-6800X
receiver. It has Acoustic Field
Dimension, so you can adjust the
speaker separation electronically.
You move the sound to fit the size
of the room. Without physically
moving the speakers. It also has a
phaseshifter for the various matrix
systems. 300 watts of power (IHF).
Plus a remote balance control.

You can see our 4-channel au-
dio scope, receivers and other
components at your franchised
Panasonic Hi-Fi dealer. But be-
fore you settle back and listen,
take a look. Because in 4-channel
sound, seeing is believing.

FOR YOUR NEAREST FRANCHISED
PANASOMNIC Hi-Fi DEALER, CALL TOLL FREE
800 243-6200. iIN CONN., 1-800 882-6500.




Advent
MDC-1

SPECIAL FEATURES

MANUFACTURER &
S
¥
AKG (PHILIPS) C-451E Card Brushed 50/200 189.00 Interchangeable capsules; phantom
comb. a.c. or d.c. powering.
D-160E Omni. | Dyn. Metal Brushed 200 40-18K 7%| Adapt 60.00 With removeable windscreen.
2'% furn.
D 200E Card.. | Dyn. Metal Gray 200 30-15K 151 | XLR3 15 Not T x 1%| 8 | Adapt. 70.00 2-way with hi- & lo-freq. units.
+3 furn.
D-202€ Card. Dyn. Metal Bik. 200 30-15K XLR3 15 Not 8 | Adapt 130.00 |  As above, with swit. bass filters and
2 furn. cut filters.
D-1000E Card. Dyn. Metal Brushed 200 40-16K XLR3 15 Not 6x 1% {9%| Adapt 60.00 3-pos. swit. for bass roltoff.
3% furn.
D-190E Card. Dyn. Metal Brushed | 200 40-15k] XLR3 15 Not 6% x 1% 6 | Adapt. 50.00
3 furn.
D-109 Omni. | Dyn. Metal Brushed 200 50- 15k 30 Not 2% x% | 1%] Lav. 49.00 With lavalier neck cord, tie clip, case.
=5 furn.
D-707E Card. Dyn. Metal Brushed | 200 50-15K XLR3 15 Not 6x 1% |4 | Adapt. 40.00
+~ 3% furn.
ADVENT MDC 1 Card. Dyn. Zing Matte 500 50- 16K Phone | 20 Phone | 5% x 1% 90.00 Stereo pair; bal. or unbal. conn_;
blk. -5 with clamps, desk stds., carry case.
AUDIOTEX, DIV. 31-2314 Uni Dyn Steel Matte 50k; 200f 50-13k] 58 Amph. | 20 Phone | 7x2 22 39.95
HYDROMETALS *
302312 Omai Dyn. Steel Matte 50k;200 | 55-13k|62 Amph 15 Phone | 7x1 10 34.95
30-2310 Uni Dyn. Steel Matte 50k 80 13k[58 Amph. | 10 Phone | St x 12|12 29.95
BEYER (REVOX) M160 Super | Rib. Metal Chrome 200 40-18k]57 Can. 16 Not 6x1% |7 | Cmp. 180.00
card. 2 furn.
M320 Super | Rib. Metal & Blk. 200 30-18k|57 DIN 16 Not 3% x 2% | 11 | Adtr. 100.00 | Dn/off/bass cut swut.
card. plas. «2 furn.
MLO0IN Omni. | Dyn. Metai Gray 200 40-20k}55 Can. 16 Not Mo xh (3% ] Cmp. 80.00
+2 furn,
M260 Super | Rib. Metal Blk. 200 30-18k |57 DIN 16 Not 6x1% |7 |Clamp 90.00
card. 2 furn.
M88 Super Dyn. Metal Chrome 200 30-20k |50 Can. 16 Not 6% x 1% {8 {Clamp 175.00
card. -2 furn.
M500 Super Rib. Metal Alum. 200; 40-18k 55 Can. 16 Not 7% x3 [7%|Clamp 100.00
card. 500 =2 furn.
XTHLM Card. Dyn. Metal Blk. & 200; 30-18k |52 Can. 16 Not THx 1% {14 | Clamp 7500 Pop filter; hum comp.; swit. imped.
& plas. silv. 500; 25k | -2 furn.
M69 Card. Dyn. Metal Gray 200 50-16k |50¢ fan 15 Not 6% x 1% |8 | Clamp 75.00 Opt. on/off/bass cut swit.
=3 furn.
M810 Card. Dyn. Metal Blk. 200; 50-16k |73 Integ. 16 Phone | 5% x1%[10 | Clamp 4500 With wind shield, clamp, carry case.
50k =3
M550 Omni. Dyn. Metal Chrome 200; 70-16k {73 Integ. 6% Phone | 5x1 8 | Clamp 30.00 With clamp & table std.
50k =3
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When it comes to power, perform-
ance and overall product integrity,
KLH's classic Model Fifty-One is
a tough stereo receiver to beat. At
$259.95t it literally wipes out i
competition. We just could not make a
better AM/FM stereo receiver ior
the money.

So we've made a more expensive
one.

it's called the Model Fifty-Two. And
it costs $289.951. The additiondd thirty
dollars buys you additional power
(30 watts per channel RMS comoared
with the Fifty-One's 20 watts per

Atlasta

serious rival

to the

KLH Model
Fifty-One.

The new

KLH Model

Fifty-Two.

channel RMS). The Fifty-Two also has
a new KiH look, dual tuning meters,
and a host of new convenience
features. Now we know the Fifty-Two
will never replace the Fifty-One; we
never intended it to. But if you have a
special need for somewhat more
power than the Fifty-One offers, but
you want the same dependability,
precision engineering and super
quality, we have a new receiver for
you. The Fifty-Two . . . the Fifty-One's
serious, but friendly rival.
See the Fifty-Two at your KLH

dealer now. Just $289.957 (including
Check No. 37 on Reader Service Card

walnut-grain enclosure). Also see
the rest of the KLH receiver line,
especially KIH's newest and lowest
priced AM/FM stereo receiver, the
Model Fifty-Five. Powerful. Depend-
able. And very special for just
$199.95%. For more information, write
to KLH Research and Development,
30 Cross Street, Cambridge,

Mass. 02139.
Ha.nh “i

tSuggested retarl price. Slightly higher in the west.
* A trademork of The Singer Company

1
i ,:L.-: h:i
KLH RESEA?CH AND DEVELOPMENT
A Division of The Singer Company



h k Olson M-327

W)

Radio Shack 33-
PML EC-71 o il

MANUFACTURER & SPECIAL FEATURES
S
¥
OLSON EC-100 Card. Elect. [ Alum. Brush Lo 30-16k] 140 | Swt. 20 Not 8% x 2% |5 } Clamp 32.98
cond. gole lia A3S furn
EC-200 Omni. | Elect. Alum Brush Lo 30-16k| 135 | Swt 20 Not 8% x2% |5 | Clamp 24.98
cond. gold 1% A3S furn.
MM-327 Card. Dyn. Alym. Brush 600; 50-15k| 125 | Amph.| 20 Phone] 7% x 1% | 10| Clamp 22.98 On-off swit.
gold 50k 2
MM-329 Omni Dyn. Aum. Blk. 50k 80-15k|125 | Amph.} 20 Phone|] 9% x% |5 | Clamp 15.98 |  On-off swit.
2
PEARL/PML EC 71 Card. Cond. | Metal Satin 40-18k| 164 | Preh 12 Not 2%x 3 |1 %x27 | 10950 { Ac. or d.c. power; EK71 similar but
chrome =3 furn. omni, $99.50. *Hiz: 30750, 200, 600,
DC20 Omni Cond. | Metal Satin 30-20k) 180 { Preh 32 Not x| 1| wx27 139.50 | *Asabove. DC 21 similar but card.,
chrome -3 furn. $149.50.
RADIO SHACK 1045 "~ Card. Elect. | Cast 600 30-15k Can. 15 29.95 [ Canwork with 20K imp.; with pop
Cond. screen, desk std.
1044 Omni. | Elect. | Cast 600 3015k Can. 15 2495 | As above.
Highbalt Card. Dyn. Cast 50-200: | 50-15k MCIF 15 39.95 |  With %-in. phone plug adptr.; dual
50k - imped.
Highball 5 Card. Dyn Cast 600; 70-13k a-in. 15 28.95 Dual imped.
20k phone
RCA 77-DX Omni., | Rib. Metal Chrome 30,150, | 35-18k}150 30 Not 1% x 3% 48| %or % | 224.00 |  3-pos. voice/music swit. & directional
card , bi 250 4 furn. x27 pattern choices.
BK-58B Uniaxial] Rib. Metal Gray 30, 150,{ 30-20k]151 30 Not Tx1% [27] %or% | 172.00 [ Canbe boom mtd.
card. 250 -4 furn. x27
BK-14 Omni. | Dyn. Metal Chrome 30,250 | 40-20k]154 30 XLR 8x % 4 F Hhx27 149.00 Wind & pop resistant; stand mount
5 or hand held.
BK-16 Omni. | Dyn. Metal Nicke! 30, 350 | 40-20k| 154 30 XLR 8x % 3] wx27 139.00 Hand he!d or stand mount.
=5
BK-1A Omni. | Dyn. Metal Gray 30, 150.{ 50-15k [146 30 Not 7% x 1% |18 | Y%-in. 99.00 Low sens. to wind & mech. vibra
250 furn. sock.
BK-6B Semi, Dyn. Metal Gray 30, 150,| 60-15k|159 30 Not 2% x1 Lav. 85.00 Contoured resp.
direc. 250 furn.
BK.12 Semi. Dyn. Metal Opt. 30, 250 | 60-18ki159 30 Not Wax% |% | Tie 85.00 Contoured resp.
direc. furn. clip
SK-30 Omni. | Dyn. Metal Blue 30, 250 | 50-14K{149 20 Not 4 x 1%|8 | %x27 22.00 Hand held, stand or gooseneck mount.
furn.
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L= MAXI-FI: |
A sound so pure, so spectacular

we dont call it hi-fi.

By testing the listening reactions of thousands wocfer, a linear horn tweeter and a bass reflex

of people we determined exactly how the
human ear absorbs sounds. Then we
mathematically tabulated our findings intc a
unigue ““Sound Design Chart”. The result is a
sound so pure, so spectacular we don’t even
call it hi-fi. We call it Maxi-Fi®,

RECEIVERS: The extensive use of low
temperature transistors reduces noise to
practically nil and results in fine FM tuner
sensitivity. To eliminate cross-modulation zll
receivers operate on a stable, precise time
switching principle, giving clear-cut channel
separation on FM stereo broadcasts. From
$199.95t0 $419.95.

SPEAKERS: Hitachi has achieved an
acoustical balance between three elements . . .
our patented gathered-edge suspension

®

enclosure. From $65.00 to $275.00.

AMPLIFIERS: Harmonic distortion has been
reduced to less than 0.1%. Efficiency is so
great that new levels of performance can be
obtained. From $219.95 to $600.00.

There’'s a complete line of Maxi-Fi®
components . . .receivers, integrated
amplifiers, speaker systems, record players,
decks, FM tuner . .. everything for the
individual taste and budget.

Maxi-Fi: It's the sound you've been wanting to
hear alf your life. Ask to hear it at your dealer.
Formore information, write,

Dept. A-2, Hitachi Sales Corp. of America,
48-50 34th Street,

Long Island City, N.Y. 11101

Quality always comes lirst at

HITACHI

SR-800 _

PrOnES POWERZEEKAS BAng BALANGE
- a + Y 3
o a4 - :
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TEAC MC-201

e T e .

Sony ECM-22P

MANUFACTURER SPECIAL FEATURES
SHURE 58554 Card. Dyn. Diecast Chrome HiZ 50-134 153%| Amph. { 15 Not 6% x 2%|13%1 Adapt. 45.00 Unisphere A; also avail. Lo Z model
zing MCIF furn. 5858B.
588SA Card. Dyn. Diecast Chrome: HiZ 80-13i4 155 | XLR 15 Not 6% x 2%} 12 | Adapt. 39.00 Unisphere B; also avail. Lo Z model
2ine furn. 588SB.
51584 Card. Dyn. Diecast Blk. HiZ 80-13k| 154 15 Not 6% x 1% |12 | Adapt. 27.00 Unidyne B; also avail. Lo Z model
zinc Chrome furn. 5158B.
5798 Omni. Dyn. Diecast Chrome toZ 50-15 151 | XLR 20 Not 6% x 1% 5%| Adapt. 45.00 Vocal sphere.
zinc furn.
548 Card. Dyn. Diecast Blk. & HiZ, 40-15k 151 | XLR 15 Not 6% x 1% 9 | Adapt. 69.00 Unidyne IV; also avail. with mag. ree
zinc. chrome LoZ furn. swit. as 548SD.
565 Card. Dyn. Diecast Blk. & HiZ, 50-15k| 150%| Amph 15 Not 6x2 11§ Adapt. 64.80 Unisphere i; also with mag. reed swit
zine chrome LoZ MCM furn. as 565SD.
545 Card. Dyn. Diecast Blk. & Hiz 50-15k| 151 1 Amph. | 15 Not 5% x 1%| 9 | Adapt. 57.60 Unidyne (ll; also with mag. reed
zine chrome LoZ MCaM furn, swit. as 5458D.
55SW Card. Dyn. Diecast Chrome HiZ, 50-15k| 151%( Amph. | 15 Not T%x3%| 26| %x27 58.80 Unidyne Ii with on/off swit.
zinc MedZ, MC3M furn.
LoZ
SM33 Super | Ribbon| Diecast Gray 30-50; | 40-15k3148 | XLR 20 Not 8x1% |26 %x27 150.00
card. zinc enam. 150-250 furn. x1% !
SM53 Card. Dyn. Atym. Matte 150 40-15k{ 151 | XLR 20 Not Thx% |8 | Adapt. 153.00 Rolloff swit.
metallic furn. x 1%
SM58 Card. Dyn. Diecast Gray 30-50; | 70-16kf {48 | XLR 20 Not 6% x2 |15} Adapt. 96 00 Built-in wind and pop filters;
zine enam. 150-200 furn. shock-mounted cartridge.
SM60 Omni. | Dyn. Alym. & Matte 150 45-15kf 153 | XLR 2 Not 6% x 1% 6 | Adapt. 49.20
steel metallic furn.
SM61 Omni. | Dyn. Alym. & Matte 150 50-14k[153 | XLR 20 Not T x 1% 5%] Adapt. 66.00
steel metailic furn.
SONY/SUPERSCOPY ECM-22P Card. Cond. Metal Silver 250; 40-15k|55 Can. 20 Can. Taxl |4 99.95 iC; FET; low-cut filt.; swit. Z;
600 XLR windscreen.
ECM-99 Card. Elect. Metal Stilver 600 50-12k|53 Int. 10 2Zmini § 7% x1%]| 10 39.95 *1 pt. stereo mic; 2 cards. in single
* cond. housing; FET; internal batt.
ECM-16 Omei. | FEect. [ Plas. Silver 600 50-13k{58 Int. 6 Mini ax% {1 |Tie 29.95 |  FET; internal batt.
cond. clasp
ECM-18 Card. Eiect. Plas. Silver 250 50-12k(57 Int. 6% Mini 6% x 1% 5.3 19.95 Windscreen; FET; internal batt.
cond. & blk. -3
SPEEDEX, DIV. 31-850 Uni. Dyn. Steel Matte 50k 100- |59 Amph 3 Mini 2% x% |8 | Lav.
15k phone
31-854 Uni. Dyn. Steel Matte 50k 80-13k{58 Amph 10 Phone | 5% x1%]12
31-8% Uni. Dyn. Steel Matte 50k; 50-13k}58 Amph. | 20 Phone | 7x2 22
200
TANDBERG ™-5 Omni. | Dyn. Alum. Alum. 600 7013k Can. 15 Can. 6% x 1% Tbl. 89.80
XLR3 std.
T™-6 Dyn. Alu. Alum. 250 50-15k 13 Yes Thx1 |5%| Tl 49.80
std.
TEAC MC-201 Omni. | Elect. | Alum. Chrome 600; 40-20k |52 Phone | 10 6x s 6 |Clamp 77.00
cond alloy & blk. 10k
MC-105 Uni Dyn. Alum. Chrome 600; 50-20k |78; Phone | 5% 5% x 1% |21 | %-in. 53.00
alloy 10k 65 pipe
MC-106L Omnt. | Dyn. Plas. Chrome 600 55-18k |78 Phone | 5% SY%hxl  |6% | %in 17.00 MC-106H. similar but 600 & 10k z,
pipe 78 & 65 ¢Bm sens., $17.00
TURNER TC-10 Card. Dyn. Alum. Etch. 150 50-15k {149 | Sweft. | 20 None 6x1% |7 [%x27 135.00 Dual system of rear entry cancella-
alum. -2 A3F tion ports; metat case; indiv.
resp. curve.
TC-11 Card. Dyn. Alum, Etch. 150 50-14k (149 Sweit. } 20 None 6x1% |7 |%x27 75.00 [ TC-11S, lo Z with switch, & TC-12S,
atum, +2 A3F Hi Z with switch, also available.
2250 Card. Dyn. Plas Satin HiZ 60-13k {154 | Sweft. | 20 Y-in, 5x1 6 [%x27 39.00 | Plastic case. 2255. Lo Z.
steel chrome A3F Phone
2300 Omni. | Dyn. Steel Satin HiZ 50-16k 4154 | Sweft. | 20 None 6x1% I8 [|%x27 48.00 | With switch. 2302, Lo Z.
chrome =3 A3F
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This receiver gives you more
control over Beethoven’s Fifth
than Beethoven had.

We callitour SEA.
W hat it stands for is sound
eftect amplifier. What it does is

It breaks up sound into five
different frequency ranges, instead
of just the usual bass and treble.
So you can tailor sound to your

own taste.
If you're crazy
about a certain singer, but
not so crazy about the band that’s
playing with him,you can bring up
the voice and push the music into the
background.
The same thing can be done
to emphasize a particular section
of anorchestra. Oreven a
particular instrument.
And since there’s not much
point in having a great receiver
with not-so-great acoustics, SEA
lets you compensate for the shape
of your room and the furniture in it.
But the nicest thing about
the SEA system is its ability
to create entirely new sounds by
mixing and altering other

recorded sounds.

This SEA receiver also has a
linear dial scale with “Bull’s Eye”
tuning. Which takes the guesswork
out of tuning FM.

Another great thing about
this powerful FM/AM receiver:
it’s ready to handle 4-channel
sound any time you are. Because
it has all the necessary inputs
and outputs for 4-channel sound.

So any frustrated conductor
can now improve on Beethoven in
the privacy of his own home.

JVC America, Inc. Ivc

50-35 56th Road,
Maspeth, New York 11378

Distributor in Canada: Magnasonic Canada Ltd., Montreal, Toronto, Winnipeg, Edmonton, Calgary, Vancouver, Halifax.

Check No. 39 on Reader Service Card



Dear Editor oo-

Dolby Broadcasting
Dear Sir:

While going over some back issues
of your excellent publication, ! read
a very interesting letter in the Jan-
uary 1972 edition on the pros and cons
of Dolby “B” processing of FM stereo
broadcasts. As we have had some
small experience in this medium, we’d
like to add some comments o the
writer’s conclusion that it wasn’t worth
the trouble.

It is extremely frustrating to live 50
or 60 miles from the only FM station
in the area, or from the only station
with programming one enjoys. Just as
the cassette tape medium is dramati-
cally improved by Dolby “B” encoding/
decoding, so will fringe-area reception
be improved, although crosstalk from
other channels, flutter fading, and
multipath problems won’t be helped
a bit. One engineer suggested that what
FM stereo really needs now is the
abolition of the steep pre-emphasis
curve, and the mandatory imposition
of Dolby. At least one manufacturer
has announced a simple, cheap Dolby
circuit in chip form, which could add
not more than $10.00 to the cost of a
new tuner. But, alas, since the FCC
would be more concerned (and perhaps
rightly so) with the compatibility of
such resulting broadcasts with the
countless numbers of tuners in exis-
tence, it shall never be. . . .

What appears to me to be a major
stumbling block to hinder the use of
the Dolby process is the wide-spread
use of high-frequency clippers/limiters,
such as the CBS Labs “Volumax”
and the Fairchild “Conax,”” which roll
off the treble response in proportion
to the input level, in order to reduce
the danger of overmodulation. Most
FM listeners are totally ignorant of
such devices, and my experience shows
that fewer still can perceive their
operation wntil they have the tech-
nique explained and demonstrated.
For a small core of audio purists
(myself included), the resulting sound
is highly unpleasant and unmusical,
and we sit back in our chairs grumbl-
ing about the listening fatigue from
high-frequency square waves and wish
that the stations would simply cut
their overall dynamic range back a
few dB instead. Imagine the sound of
a Dolbyized broadcast on a station
which also employs a “Volumax,”
as heard on a non-Dolbyized receiver:
the low passages are crisply over-
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brilliant, and the fortes are by con-
trast horribly dull and wooden. No
amount of tone-control manipulation
could possibly restore original sonic
balance.

I am also pessimistic regarding
Dolby FM from a personal experience.
After promoting a special two-hour
long program in not only Dolby “B”
encoded sound, but also utilizing E-V
4 encoded tapes and discs, and running
the show in great anticipation of
listener approval, we received not ONE
comment from any listener, though
our engineer loved it. We customarily
hear from many enthusiastic supporters
of our popular and classical music
programs, but to our total surprise,
this special effort drew a complete
blank. Nobody cared to let us know,
though we literally begged for phone
and letter response, how the program
appealed to his audio sensibilities
with or without Dolby in the playback.
A further quadraphonic show the
following week, says Dolby, drew so
many calls we couldn’t answer the
phone and run the board at the same
time. Maybe it was an especially good
television night. . . .

Now that I think of it, perhaps
Dolby in TV audio?

Stephen R. Waldee

Classical Program Director
Peninsula Broadcasting/KPEN
San Francisco, Calif.

We understand that, among others,
WQXR in New York and WFMT in
Chicago, have been extremely satis-
Sied with the results of their tests. We
would be interested in hearing from
other station personnel about their
experiences.—Ed.

Dolby Cassette Decks

Dear Sir:

In the cassette and cartridge recorder
section of your September 1972 Direc-
tory issue (pages 94 to 98) you cor-
rectly indicate in the column which
lists Special Features that the following
cassette machines incorporate Dolby
noise reduction:

Advent 201.

Advent 202,

Concord Mk-7
Harman-Kardon CAD-5, and
Hitachi TRQ-2000.

By use of the code letter “D” to
identify other machines with Dolby,

you were using a symbol which many
readers might have missed, for by
failing to make any indication, readers
might not realize that all of the follow-
ing machines listed in your Directory
also have the Dolby circuits built into
them:

AKAI GXC-65D,

Concord Mk-IX,

Fisher RC-80B,

Harman-Kardon HK-1000,

Kenwood KX-700,

Lafavette RK-D40

Panasonic RS263US, RS277US, and
RS276US,

Pioneer CT4141D,

Radio Shack SCT-6,

Sansui SC-700,

Sanyo RD-4300,

Sony TC-134SD and TC-160SD,
Tandberg TCD-300

TEAC A-350 and A-250, and
Wollensak 4760A.

In addition to those in your table,
seven more machines with the Dolby
circuits are available in the United
States. These are:

AKAI GXC-46D,

Beltek M- 1150,

Bigston BSD-200AS,

Panasonic RS271US and RS279US,
Sharpe RTX-3000, and

Wollensak 4780.

Because your Directory issue is so
widely used in the industry for refer-
ence purposes throughout the year, [
hope that you will bring this informa-
tion to the attention of your readers
through your letters column.

Dolby Laboratories
Robert Berkovitz
Dolby Laboratories
London

Nagra Magnetics is located at 19 W.
44th St, New York, N.Y. 10036.

Audio Research

Audio Research points out that the
price of their Mageplanar speaker
systems is $995.00 a pair and not
$995.00 each as might be thought from
the September Directory.
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The Language of High Fidelity;

The

Martin Clifford

asic -

HAOS IS A FRIGHTENING word for it conveys a sense
‘ of anarchy, territying since it saturates us with a sensc

ol" impotence. of helplessness. [t is fortunate. then.
that we are unable to see the madhouse of radio signals sur-
rounding us, zipping through and about us. in all directions,
with varying amplitudes and a constantly changing multi-
plicity of shapes. To compound the confusion. these waves
have a fantastic number of frequencies. carrying sound
signals with them. And from this polyglot assoriment we are
supposed to be able to select a single signal. render it com-
pletely free of any influence by any other, amplity it, and
then transduce or change it into the more familiar form of
sound energy. Obviously an impossible job. one that cannot
be done, but which is done all the time with precision, with
ease, and with superb attention to detail.

The device that reaches out to pick the one desired signal
from this seething electronic cauldron is the tuner. similar to.
but not quite as completely equipped as a receiver. It is a
most important high fidelity component, now refined and
improved by clectronic manufacturers 10 a point where
todav’s in-home use tuner would have been a proud labora-
tory possession just a decade or so ago. The tuner, precision

DIRECTION OF STATION
=

Z

FM
ANTENNA

Fig. 1—For best reception, the outdoor FM antenna is prefer-
able. The dipole shown here should be broadside to the
signal. Ground can be any convenient coldwater pipe or
radiator.
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Part VI
igh-Fidelity System

device that it may be, is just one ot the group of compon-
ents that, taken together, form a complete hi-fi system.

The Antenna
We start with the antenna (Fig. ). a sort of electronic
probe. preferably stuck up as high into the sky as we can

Fig. 2—The modern AM/FM receiver generally has a built-
in AM antenna, with some sort of pivot arrangement to
allow adjustment for best reception. For urban areas, this
kind of antenna is adequate.

manage, somewhat like inserting a naked finger into a hot
broth, for subsequent licking and sampling purposes. Hur-
tling through the antenna with about the speed of light, all of
the radio waves (and other types of waves as well) that pass
through it. induce voltages across its length. Some of these
signals are so weak that thev perish on their way down the
transmission line. the pair of conductors connecting the
antenna and the input ol the tuner or recciver. Others. more
robust, fight for possession. Arriving at the input. some of
the signals reverse their direction of travel. go back up the
transmission line and are radiated by the antenna out into
space. But enough signals remain at the entry portal, the
input of the tuner or receiver, to set up an clectronic donny-
brook (Fig. 2).

The Tuner Input

Not all the signals at the input are of equal strength.
Buried in this electronic morass could be one signal. weak.
attenuated. yel wanted. Whether vour tuner or receiver will
be able to rescue this signal rom oblivion, hoist it from
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the clamoring and quite likely stronger other signals, will
depend on the sensitivity ot the tuner. If the tuner (or re-
ceiver) isn’t sufticiently sensitive to the plight ot this signal,
it the tuner is unaware of the presence of the signal, then
send not to ask for whom the bells toll. The tuner input
becomes the terminal point for that signal. Requiescar in
pace.

If the tuner is sufficiently sensitive to that weak signal, it
must now rescue it, separate it from all the other, more bru-
tally strong siganls. The extent to which the tuner is able to
do this is known as its selectivity.

All 1s ot well yet, for the signal, recognized among all
the other signals by the sensitivity of the tuner, and chosen
from among all the others by the tuner’s selectivity, must
now be fed and pampered. Before it reaches the speaker it
will have been amplified some ten million times, somewhat
akin to starting a business career with one dollar and retiring
as a multi-millionaire. The tuner, though, accomplishes this
in a fraction of a second.

At birth. the signal weighs in at a few millionths of one
volt. Divide a volt into a million parts, pick two or three of
these parts, and you have some idea of possible signal
strength. Not enough there to shock a mosquito. And yet
this may be the signal that is supposed to drive two to four
speakers with enough volume to shake an auditorium. We
have a long way to go.

Generally, tuners have a rated IHF sensitivity of around
3 microvolts, although some are 2 microvolts or a bit less.
This has led to the misconception that tuners having such
excellent sensitivity can respond to 2 or 3 microvolt signals.

___________ -

[ |
| |
|

: |
i R.F. AMPLIFIER |
' |
| I
L B it el o SO J

TUNER

Fig. 3—The first circuit reached in the tuner or receiver by
the signal is the r.f. amplifier.

They can, but only to be all but drowned out by the noise
level. No rose without its thorn; no signal without its noise.
For mono reception the signal should be several umes larger
that the sensitivity figure, and for stereo a safe number would
be at least ten times as large. For most urban areas. signal
strengths are generally measured in terms of hundreds of
microvolts. However, ultra-sensitivity is essential in fringe
areas or for those who tune in distant FM stations as a sport.

The R.F. Amplifier

The first step is o feed the signal electronically intrave-
nously. This is done by an amplifier known as a radio
frequency of r.f. umplifier. This section of the tuner (Fig. 3)
does two jobs. It helps select the one desired signal, thereby
contributing to the overall selectivity of the tuner, and it
amplifies the signal. However, it is just a single tuned stage
and so it cannot possibly pick out just one signal from
among all the others, but at least it narrows the field. At the
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output of the rf. amplifier, then, we have a variety of
signals (but not as many as at the input) refreshed and in-
vigorated, ready for their next adventure.

Not all tuners or receivers use a tuned front-end. Less
expensive units have r.f. amplifiers that amplify only, but do
not select.

Capture ratio, a term frequently appearing in manufac-
turers’ spec sheets, is the ability of the tuner or receiver
to respond only to a desired signal while rejecting all others.
Capture ratios are expressed in dB and the lower the better.
For quality tuners or reccivers, the capture ratio will be
about 2 dB, or even less.

The FET
Better grade tuners and reccivers use a field-effect tran-
sistor (abbreviated as FET) as the first amplifying device to

(_PLI GATE

—» ELECTRONS >

> > > ¥
> > > >

SOURCE DRAIN

Fig. 4—The field-effect transistor. Letters n and p refer to
negative type and positive type germanium or silicon. The
drain is comparable to the anode in a tube, the source has
its counterpart in the tube cathode, while the gate behaves
like a control grid. Electrons move from source to drain but
amount of flow is varied by signal applied to the gate.

which the signals are introduced. FETs achieve current
control by an electrode voltage, and so in this respect they
are more like tubes than other transistors.

There are two basic types of FETs. the junction type and
the insulated-gate field-effect transistor, a metal oxide
semiconductor, hence referred to as a MOS FET. In the FET,
the control electrode (comparable to a tube grid) is called
the gate, while the output electrode is the drain. The input
is the source. When a voltage is connected between the source

|
~

7l ]
|
L R.F F—e{MIXER |—e ——TOIF
| AMPIFIER | AMPLIFIER
| |
| |
! LOCAL !
l OSCILLATOR |
L 4

FRONT-END

Fig. 5—The front-end of a tuner or receiver consists of an
r.f. amplifier, a mixer and a local oscillator.
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The first purr In speakers.

At Jensen all our woofers woof. Our
tweeters tweet. And only our mid-range
- ' % speakers purr like a kitten.
That's because Jensen mid-range
speakers cover more than just middle ground.
‘ They're designed to carry the lower mid-ranges that
, woofers have to stretch for
e The result is a flawless performance from
(% 4 X every speaker in the system. And a big credit is due
: those purring mid-ranges.
-, One place you can catch our act is in the Model 4
Speaker System.
Ji R Model 4 1s one of the finest values—bar none—
W on the market today Because it's a three way
'+ system with a walnut cabinet for only $99
e _ As you can see, Model 4 has a 10"
wﬁ . W woofer, a 5" direct radiating mid-range
(purring like crazy), and our spectacular
Sonodome® ultra-tweeter
Each speaker uses our Total Energy
Response design for a fuller, richer sound.

UL RIS Our Flexair® suspension for clarity. A crossover
network that provides exceptional tonal blend.

\N S . And the best 5-year warranty around.

S o Specifications make Model 4 look good, too.
] % Power rating— 50 watts. Frequency Range —
36 —30,000 Hz. Crossover—500/4,000 Hz.
Dispersion— 170° Two balance controls.
Ask a dealer to demonstrate Jensen's
Model 4 You'll find yourself cheering an
outstanding performance.

JENSEN SOUND LABORATORIES

A DIVISION OF PEMCOR, INC., SCHILLER PARK, ILLINOIS 60176

Check No. 47 on Reader Service Card



and drain, current flows through the FET from the source to
the drain. A bias voltage is put between the source and gate,
controlling current flow. When the bias is varied, current
flow will change in step. As in a tube, variations are pro-
duced by the signal. The gate does not draw current. and so
the input impedance is high.

The advantage of the FET is that it doesn’t yield as readily
as ordinary transistors to strong signals, hence does not be-
come overloaded, and is less susceptible to cross modulation.

Mixer-Oscillator

This preliminary treatment of signals (for quite a number
are still grouped together) could be repeated by additional
tuned amplifiers. This repetitive signal weeding out and
amplifying process was used in the early days of radio,
circa 1925, but it was never really satisfactory, the end re-
sult being a cacophony of two or more signals out of the
speaker.

Greater selectivity and better amplification were achieved
with the introduction of the superheterodyne circuit, now used
in all hi-fi tuners and receivers. The first step in the super-
heterodyne is the use of a mixer-oscillator. The purpose of
the mixer oscillator is to reduce the frequency of all signals,
ranging from one end of the tuning dial to the other, to a
single frequency. This is done by using an oscillator, known
as a local oscillator (just an a.c. signal generator) to hetero-
dvne or beat with the incoming signal. The result of this
beating or mixing action is the production of a signal at a
different frequency.

The frequency of the local oscillator is always larger than

FRONT -END AMPL.

Fig. 6—The output of the front-end is fed into the if.

amplifier.

that of the incoming signal by a fixed amount. Assume the
incoming signal is 100 mHz. If the local oscillator is 110.7
mHz, then the difference between these two signals is 110.7 -
100 = 10.7 mHz. If the receiver 1s now tuned to another
station, possibly at 105 mHz, the frequency of the local
oscillator is automatically increased to 1157 mHz. The
difference signal becomes 115.7 - 105 = 10.7 mHz. And so,
no matter what signal is tuned in across the entire FM band,
the result is a fixed frequency signal referred to as the
intermediate trequency and abbreviated as i.f.

The local oscillator is simply an a.c. generator whose
frequency is changed every time you adjust the tuning dial
of your receiver or tuner. The signal out of the r.f. ampli-
fier and that from the local oscillator are both fed into the
mixer circuit, appropriately named since it beats or mixes
the two signals. The resultant signal, the intermediate fre-
quency, is now fed into the i.f. amplifier section.

The I.F. Amplifier

The i.f. amplifier (Fig. 6) consists of a number of fixed
tuned amplifier circuits, ordinarily adjusted to 10.7 mHz.
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Using a large number of stages, three or more, the signal
undergoes increasing selection and amplification.

Budget priced FM sets use double-tuned i.f. transformers,
I F.
FRONT-END |— — DEMOD.
AMPL.

Fig. 7—The i.f. amplifier delivers the signal to the demodu-
lator. Not shown here are additional circuits such as muting,
to cut down interstation noise, and multiplex (MPX) for stereo
reception.

but because of the high intermediate frequency. just a small
shift in the adjustable components, generally a variable iron
core, can cause detuning. This is more of a nuisance than a
serious problem since realignment is then necessary to keep
the if. transformers working at optimum performance.
Better grade tuners and receivers use fixed-tuned circuits
with ceramic or quartz filters or possibly coil-capacitor filters
of special design.

The i.f. sections of better grade tuners and receivers use
integrated circuits, popularly known as 1C’s. An integrated
circuit is a complete circuit, a sort of block arrangement that
does the job of semiconductors, resistors, capacitors, coils,
etc. It is a circuit in miniature. By eliminating wiring it
avoids the troubles caused by poor connections, plus the
unhappy tendency of wires to act as antennas.

The Demodulator

The if. signal is really a two part affair. A portion of it
consists of a wave that has behaved as a transportation
medium, much as a truck is used to carry freight. The
freight in the receiver is the audio signal. With selectivity
accomplished, with amplification partially achieved. the two
signals, the carrier and its audio load, are ready 1o be
separated. This is done by a demodulator (Fig. 7y or detector
circuit. Here the transport signal is discarded and the audio
signal, still somewhat weak, emerges, ready for further treat-
ment.

FM
ANTENNA

/

TRANSMISSION LINE

RECEIVER SPEAKERS

Fig. 8—This is the simplest hi-fi system and consists of a
stereo receiver and a pair of speakers.

AUDIO - OUR 25TH YEAR - DECEMBER 1972



A
i R e

o . R

T Gn“&n»:n.,._.l.

W T

BIAONO o3 f WC

STEREOPMONIT  SMILWER

" SELECTOR

. N .g&‘ N > & °o°
< A & QN Q\\\Zﬂ’ N (\Q \)Q o &
L0 x S & & @ & E & o”
D I &y P S ¥ e SE 3
P @ Sl L T & e’ & °
& S AT O o°°q,§ o 2 FE L S $ & &
NP MO s L& e D) B RX T S e N (9
QO Lo @ > O & & AR RN Ny S L R o &
\Q‘i;'b “\e“’p@:@;e\?‘o&* o°\Q P 2 P &Q‘o&\o« *o"%@ q,‘sie° K \o‘@@ﬂc}\v@“(\-\\e&%&\
AT XX L0 P %) A QOO G NS O
T PP @ P FRT S S P BT o P O 0 oR &
SR oS SISO A SF e N o eSS
S o ¥ @2 a2 I N Q RS DA ST @ & AS
O TR PP TS E N P & oS B (P BTG L (A P
9 [N €l N O M & 5 O ()
&V SO AT S //@O/Q;t\%‘b\@%%/%@/\m/Qb@o\‘?}\

Check No. 49 on Reader Service Card




The Audio Amplifier

Following the demodulator, the audio signal travels
through one or more amplifiers whose function is to in-
crease the voltage strength of the signal. hence are referred
to as voltage amplifiers. In the case of a tuner, the demodu-
lator might be the final stage or it could have a single voltage
audio amplifier. The output of the tuner would then be fed
into still another component, a group of voltage amplifiers
housed in a single cabinet and known collectively as a pre-
amplifier or pre-amp. In the receiver there is no separate
pre-amp. Instead, the voltage amplifier is contained within
the receiver.

Voltage is noi power. Power requires both voltage and cur-
rent. You have voltage present at every outlet in your home.
There is no charge for this until you connect some appliance
to the outlel. using both voltage and current—that is, power.
Now you begin to pay. Similarly, a speaker requires power in
the same sense that an electrical appliance demands it. And
so, following the voltage amplifier section is a power ampli-
fier circuit, a circuit that will still amplify the signal, but
which is capable of delivering not just an audio voltage,
but audio current as well. This is the payoff, for the audio
voltages and audio currents supplied to the voice coil of the
speaker, produce that long awaited result, sound.

In a receiver, the power amplifier is part of the unit.
All that is necded here is to connect the receiver to one or
more speakers (Fig. 8). In a separate component system, the
tuner is wired to a pre-amp, but the pre-amp, in turn, is
joined to still another component. the power amplifier, and
that, of course, is attached to the speakers.

There are some variations, of course. You can buy a
receiver, in which case you need not concern yourself about
pre-amps or power-amps. [t is also more economical o buy a
receiver and it involves less interconnecting wiring cable
problems. But there are also some disadvantages. Most power
amps in receivers do not supply high power. 75 wats is
rather high for a receiver. Using a tuner and a separate
pre-amp, you can select a power amp capable of delivering
several hundred watts. Further, the pre-amp, or possibly a
pre-amp/power-amp combination, makes the hi-fi system
more flexible, since it usually has switched and unswitched
outlets (hi-fi svstems never seem to have enough available
outlets) plus a variety of controls: bass, treble, balance,
volume, stereo vs. mono, selector for choosing different in-
puts (such as phono, tuner, mic, cassette deck, tape deck,
etc.), tape monitor, loudness, filter.

COMBINED ]

PRE-POWER AMP

TUNER

Fig. 9—For maximum flexibility, the pre-amp and power-
amp are separate units.
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amel] POWER |
TUNER HPRE -amp - P OWE

L

Fig. 10—The pre-amp and power-amp are sometimes
combined.

The pre-amp (Fig. 9) may be separate or combined with
the power amp. The combined pre-amp power-amp can be
an integrated unit, with separate outputs from the pre-amp
and power-amp, permitling you to substitute a different pre-
amp or a different power-amp, for the one in the combined
unit (Fig. 10). For maximum flexibility in a hi-fi system,
separate components are preferable. While this setup costs
more, it allows updating individual components when needed.

Power output can be specified in a number of different,
often confusing, ways. Continuous power output, also known
as root-mean-square or rms power, doesn’t really mean what
it implies that the power output is kept going ad
infinitum. It is just the maximum power the amplifier can
deliver for 30 scconds minimum. The amount of distortion
during this maximum power delivery time should be indicated,
otherwise the power output specification is meaningless.
Distortion means both harmonic and intermodulation types.
(A more complete discussion of power ratings can be found
in the article “Amplifiers—A Look at Requirements and
Specifications,” Auplo, April, 1971.)

CARTRIDGE
TAPE PLAYER

TURNTABLE TAPE DECK

High-
range

Low-
range

SPEAKER
SYSTEMS

High-
: "I range
L | .“ Low-

range

Fig. 11—Additional components can be connected to the
receiver, or to the pre-amp power-amp.
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Universal Decoder/Rear Channel Amplifier
Model SD4A-Q wired only, $149.95

nannel
sound.

Meirotec makes it easy!
Just add 2 speakers.

Universal matrix system decodes all the new SQ and EV 4 channel records
and FM broadcasts plus synthesizes quad sound from any 2 channel source.

Metrotec engineers have designed matrix/phase shift decoding circuits
which will decode all types of the new 4 channel records and

FM broadcasts. Just a flick of a switch gives the exact phase shifts and
coefficients to match the program material. Featured are . . . a front

to back balance control which eliminates the reed to adjust the volume
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controls on separate amplifiers ... a master volume control [!]M trotec
which adjusts the volyme on all 4 channels simultaneously . . . ¢ oot R
tape monitor switch . . . and a source selector switch. In addition to 4“’“’}_‘"‘ -y o
precisely reproducing the 4 channels as they appear on the new f\ ﬁ -
4 channel records, synthesized quad sound can be generated from any o o g

GAIN

2 channel source. This unique circuit separates the ambiance
information that would otherwise be lost and mixes it into the rear channels.
The Model SD4A-Q includes a powerful 30 watt rear channel
amplifier with all controls on a single panel. All you add are the two
rear speakers.
Most major record companies are producing 4 channel records.

Model SDW-Q wired $69.95
Model SDK-Q kit $54.95

Columbia, Project 3, and Ovation to mention a few already have : .
over 50 selections with many more on their way. 4 channel is here to stay. If your eqmp_ment canIS_ts of separate .
Look into it. preamp/basic combination, all you need is

another basic amplifier and a Metrotec SDW-Q

The heart of the Metrotec 4 channel system is a new universal 4 channel

matrix/phase shift decoder. This amazing break thru in etectronics —

and recording allows 4 channels of information to be put on records,

tapes and FM broadcasting. No special turntables, cartridges or

FM tuners are required. The matrix decoder analyzes the information and

separates it into 4 separate channels. Recordings are made using

as many as 16 microphones. This allows for reproduction of all separate,

direct, indirect, complex phase and reflected acoustic signals. existing

The startling 4 channe! sound is far more dramatic than anything you

have ever heard. The sense of special distribution adds a new and

important dimension to realism. n
A great deal of this complex information already exists on many L g gy 3 A A 4 L

stereo records. It goes undetected because the standard 2 speaker stereo

system cannot reproduce multi-dimensional signals. Your entire

2 channel collection has sound that you have never heard before. Try it.
The matrix coefficients have been designed and constructed in such 4

a way that they can be modified should changes be required at a left| rear

future date. This special care in engineering will make these products .

valuable for many years.

rightifront

Metrotec SD4A-Q

rear

right

Frequency Equalizer
Be sure to look into the Metrotec Stereo Frequency

Equalizer. Match the speakers to your room.
Guaranteed to improve any stereo system. You've got to
hear it to believe it.

(2) Metrotec Electronics, Inc.

33 Cain Drive, Plainview, N.Y. 11803 - Telephone: (516) 293-2520
in Canada: GOULD MARKETING CO., LTD. Model FEW-1 wired $99.95
9429 Cote de Liesse Road « Montréal 760, Que. « (514) 636-0220 TELEX: 01-255 79 Model FEK-1 kit $79.95
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