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~ ASK A REVIEWER'
BOUT SCOTT PERFORMANCE

o

Hirsch-Houck Laboratories put the Scott 382-C 110-Watt AM/
FM stereo receiver through its paces for a review in a recent issue
of ELECTRONICS WORLD. In Hirsch-Houck’'s own words, here’s
how the Scott measured up:

“ .. .the Perfectune FM tuning indicator . . . is far easier to use
and more accurate than a zero-center tuning meter.”

“AM . .. has a clean, undistorted sound . . . easy to listen to.”
“The unit proved to be very sensitive, to no one’s surprise.”
“The FM tuner has an IHF usable sensitivity of 1.8 microvolts,
with full limiting at 3 microvolts — one of the steepest limiting
curves we have measured to date.”

Make your own review . . . listen to the modestly priced Scott
382-C at your dealer’s. For complete information on Scott stereo
components, write:

NSCOTI

H. H. Scott, Inc., Dept.010-02, Maynard, Mass. 01754
Export: Scott International, Maynard, Mass. 01754

€ 1970, H. H. SCOH, Inc. Check No. 100 on Reader Service Card




This is the tape deck your components
have been saving themselves for.

Right off the top, our RS-733US

gives your components an

incredible head start. Becaase
its three heads are made of Jot
Pressed Ferrite. And Ferrite

( pioneered by Panasonic)

frequeney response a fantastic

25%. All by itself!

It also lets us create the
world’s narrowest, most precise
tape-head gap. Which is exactly
what makes the high fidelity so
high. And it stays high. Because
Ferrite heads live more than ten
times longer than non-Ferr-te ones.

As you might expect, aur

RS-736US has a top speed

Which is nothing less than Sroad-
cast quality. (For flexibilitz, it also
has two other speeds: 3% and 7%.)

And the zontrols are designed
to keep everythingwell und=r
control. You'll find a separste

inproves

And a m-nitor switch (far each
channel) to let you compare

at, there's a cue lever And
for momentary stoos, a pzuse
con-rol. 4 Noise-F-ee Device

There’s zven an aukomat.=
ef 15i.p.s.
One sweet lever tocontre fast
forward, rewind, s-op, plzy

i

prm
»
]

PANASONIC.

just slightly ahead of aeur time.

Creck Mb. 1 on Reader Servize Card

switch for tape anc speec equal-
izat:on. Two large VU metes to

let you s mpervise separate seurces
(livz and electroniz ). Slidz ontrols.

what’s inside with wha:’soutside.
To Jet you knew where you're

takes ca-= of unnatural tepe hiss.

adjustment for the tape t=asion.

and pause. And tirted dust cover.

Just like the<ecks you find in
recording st dios, the RS-736US
lets you recerd sound on sound.

Or sound wh sound. Or mix music
in, up and ont. And add echo.

And there’s more.

200 kHz AC-bias. A signal-to-
noise ratio that’s better than
53 db. And & frequency response
curve of 20 =z to 30,000 Hz
at 15:.p.s. Wz even include a chart
that gives yo. the personal
frequency r=sponse of your
particular urit.

Go seeltae RS-736US at your
Panasonic caanponent hi-fi dealer.
And hear wowy this tape deck is
the one you sand your components )
have been waiting for.

Breathlesslv

200 Par< Avenue, N. Y. 10017. For #our nearest Panasonic Hi-Fi dealer, call 808 621-3292.:17 N. J., 800 962-2803. We ray for the call. Ask about Model RS-736US.



SHARPE
announces
another first

VIDDEL 770
STEREOPHONES

the ultimate in listening

pleasure . ..now

guaranteed for life
Superior craftsmanship and highest
standards of quality controi. These
ingredients, builtintoevery SHARPE
model 770 Stereophone are now
backed by a lifetime guarantee . . . for
a lifetime of listening pleasure.
SCINTREX will repair or replace
any SHARPE mode! 770 Stereo-
phone which develops a malfunction
due to defective workmanship or
materials, or from normal wear and
usage . . . during the life of the
original owner.
SHARPE MOQODEL 770
STEREOQOPHONES

.. designed for those who appre-
ciate the finest in sound.
* outperform the most advanced
speaker systems in undistorted repro-
duction of the entire sound spectrum.
¢ drivers are calibrated and matched
for identical audio characteristics . . .
assure uniform reproduction in both
channels.
« actual frequency response tracing
accompanies each unit.
¢ individually fused channels with
independent volume control.
* attractive styling in contemporary
walnut gran and 24K gold . . . an
outstanding addition to the most
sophisticated sound system.
Hear for yourself the dramatic dif-
ference SHARPE brings to listening
enjoyment. Visit your authorized
SHARPE dealerforademonstration
and all the facts on this unique lifetime
guarantee. Use the reader service card
for the name of your nearest dealer and
a free full-color brochure
Say SHARPE for the sound of
satisfaction

SHARPE

AUDIO DIVISION
SCINTREX INC.

390 Creekside Drive, Amherst Industrial Park
Tonawanda. N.Y. 14150

Export Agents.

ELPA MARKETING INDUSTRIES INC,
New Hyde Park, N.Y. 11040

ALSO AVAILABLE IN CANADA
Check No. 2 on Reader Service Card
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panels removed

The exclusive variplanular disc
inside the cabinet provides a
discreet amount of direct frontal
energy which is projected from
the top of the cabinet; omnidi-
rectional energy from the sides
and rear of the cabinet; and
reflected sound, mostly from
the rear and top of the enclosure. The
W80A is therefore not just an “omni”

projecting speaker .. . it is all three.

But, unlike most other multi-
speaker systems, the bass re-
producer does not splatter
its sound downward onto
the floor, and the mid and
treble speakers do not
project in other direc-
tions. In the W80A, the
fundamental tones and
related harmonics, which give
a musical instrument its identifying
timbre and natural, realistic qualities, are reconstituted
within a “mixing chamber” which contains the variplanular
disc, so that the sounds of musical instruments enter the

room as a whole, retaining tonal balance and further abet-
ting stereo perception.

The WB0A VARIFLEX is a decorator’s dream, and happily,
practical in cost. At $317.60 list each, it is more than a
match for old fashioned speakers that are a lot bigger
(the WBOA is only 28” x 17%4” x 17" deep) and much more
expensive.

Rear view with decorative

> The W80A

Variflex
IS
different!

Unlike any other speaker system available
today, two W80As can be placed anywhere

in a room, any distance apart or from a wall . . .
even together on an optional pedestal as a
single-cabinet consolette . .. and still preserve stereo
perception and original tonal balance no matter
where in the room you are Ilstenmg Here s why

2 “VARIFLEX", because the § o
variplanular disc is also _ i %
adjustable. The disc is easily i

set just once while the —3
system is being installed,

without tools or special instruments. W
There are numerous possibilities,

to meet virtually every decor or physical requirement.

Furthermore the W80A is a ‘

or just a “reflecting’” a forward-

< 0~ . <

For example, setting the discs out- Setting the discs toe-in prevents
board widens the stereo sound, if the hole-in-center problem, if the
you need to keep the two WB80As room requires placing the two
close together. W80As far apart.

So startlingly effective is the combination of the mixing

chamber and its adjustable variplanular disc, that you

can freely walk about the room, even sit directly in
front of one speaker, and you'll always hear both stereo chan-
nels. The music, always stereo, will literally follow you!

For a complete catalog, write to Wharfedale Division,

British Industries Co., Dept. HA-21 Westbury,N.Y.11590.

Wharfedale

VARIFLEX SPEAKER SYSTEM

Check No. 3 on Reader Service Card



Coming in March

Special loudspeaker number—

Directory of Loudspeaker

systems.

Loudspeaker Design—Victor
Brociner looks at some of the
problems.

Equipment Profiles include:

Tandberg Model 600 tape
recorder

Marantz Model 19 deluxe
receiver

The Author tative Atourt High Fid

AU

About the cover: This shows a modern

record-changer as it would probably
look in a discotheque! First changer
came on the market in the fate 1930’s
and was extremely complicated weigh-
ing upwards of 70 pounds! Present-day
machines are not only streamlined in
design but have a performance close to
that of semi-professional turntables.

4

Audioclinic

JOSEPH GIOVANELLI

Microphonic Cartridge

Q. When my tonearm is in s rest
position, any iime 1 1up the turniable
anvwhere on s surfuce. my speakers
reproduce 1his 1apping. What  causes
this problem? John Hanley. Woodside.
New York.

A. The fact that you hear sound when
you tap your phonograph is perfectly
normal. Sound vibrations are trans-
mitted from the arm to the cartridge.
Something 1n the cartridge. perhaps
the stylus assembly. is microphonic. In
other words. something in the cartridge
changes its physical shape or position
in such a way as to cause a slight voltage
to appear at the output of the cartridge,
and you hear this output as a “ping.”’
Some cartridges exhibit this tendency
more than others. Any cartridge. how-
ever, will produce this strange sound
if the volume control is turned up far
enough.

Wow and Flutter

Q. Whar is “wow and (lutier™? | under-
stand that these are importani fuctors in
selecting equipment. I gather that “wow”
is a change in motor speed in both tupe
decks and rurniables but flutrer? Sgt. Paul
Bonney, APO San Francisco, Cahifornia.

A. “Wow and flutter” reter to speed
variations which occur 1n both turn-
tables and tape recorders. Tape and
discs are intended to be driven at a
constant speed. It is very difficult to
make a piece of equipment drive these
media at a constant speed. To the extent
that the speed varies. there will be a
corresponding  variation in  musical
pitch. It the speed variation 1s slow,
we call it a “wow.” If it is fast, we refer
to it as a “‘flutter.”” Wow and flutter
are measured as a percentage of the
speed of the equipment. A piece of
equipment is considered to have reason-
ably low wow and flutter if the speed
variations are below 0.2 per cent. Some
feel that 0.3 per cent is an acceptable
amount of wow and flutter. Other
experts will say that 0.1 per cent wow
and tlutter must be attained for high
quality sound. When these speed varia-
tions are extreme, we have an audible
wavering of - musical pitch. This 1s
especially noticeable when  listening
to such instruments as the piano and
the clarinet because they produce long,
sustained tones. When musical tones
arc produced in rapid succession. the
car does not hear a particular tone long
enough to perceive speed varnations,

except In cases of severe wow and
{lutter.

Wow and flutter are not necessarily
present at the same time or in the same
piece of equipment. Turntables will
have more wow than flutter, while the
reverse is true of tape machines.

Editor’'s Note

Most ot you are supplying stamped,
self~addressed  envelopes  with  your
requests for information. | very much
appreciate this. [ handle a tremendous
number of letters. and do so without a
secretary. You can readily see that the
ume required to make out return
envelopes would be better spent n
actually answering letters. Thus. 1t
would speed up my answers 0 your
questions.

Related to this same subject, I
realize that readers who reside In
countries other than the United States.
do not have access to American stamps,
and that it is impossible for them to
supply a stamped return envelope.
However. it would be of great help if
the envelope could be supplied. com-
plete with the address to which the
letter 1s 1o be sent.

I gather that GI’s often have a dif-
ficult ume in obtaining c¢nvelopes,
expecially those in forward positions.
I certainly can understand the problem.
Don’t worry about the envelopes under
these circumstances.

| would also appreciate it 1t you all
could put your return address in the
body of your letters. This would help
in cases where the outside and return
envelopes are lost. If any of you have
written and have never received an
answer, it 1s because there was no way
1o forward your letter to you.

I answer every letter received. even
when the questions are not suitable
for inclusion in this column. However,
as some of you know. when a question
requires a great deal of study, it some-
umes might take a while before it is
answered. I regret this very much, and
I thank those of you who are now a-
waiting such answers for your con-
siderable patience. J.G.

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.

AUDIO e FEBRUARY 1971



“...(The Dynaco A-25)

has estahlished a

new standard of performance
in uncolored, natural sound.”

THE HI-FI NEWSLETTER (P.D. Box 539, Hialeah, Fla. 33011)

The critiques from thesz bobbyist magazines
have unusual merit as these publications
accept no advertising. Their comparative evai-
uations are funded solely by the subscriptions
of ardent audiophiles.

The A-25's sounc quality is a direct con-
sequence of its smaoth frequency response,
outstanding transient characteristics, and very
low distortian. its aperiodic design (virtually
constant impedance over its range) provides
an ideal load so any amplifier can deliver more
undistorted power (and thus higher sound

“...you'll have a
hard time buying
more musical
naturalness

at any price.”

THE STEREOPHILE (Box 49, Elwyn, Pa. 19063)

levels) for a given speaker efficiency.

Uniformity of impedance also makes the
A-25 the best choice for adding two new speak-
ers to an existing stereo sstup using the
Dynaco system* for four-dimensional reproduc-
tion. In this way, true ‘‘concert hall sound’’ can
be enjoyed with a standard stereo amplifier.
Many existing stereo discs, tapes and FM
broadcasts already contain this ambience in-
formation which, now revealed in the additional
loudspeakers, gives far greater realism to
your listening.

*Send for literature or pick some up at your dealer where you can see and hear Dynaco 2quipment.

CD ’NC. 3060 JEFFERSON ST. PHILA., PA. 19121



THE FIRST
CROWN
PREAMPLIHER

What would happen to a preamplifier
design, if the design engineer could free
himself from stereotyped ideas and start
fresh with only a list of customers’ re-
quests? Well, at CROWN that has just hap-
pened, and the result is the I1C150, an
exciting "'new concept’’ control center with
simplified circuitry, controls that are easy
to understand and use, several exclusive
features, unsurpassed quality, and — to top
it all off — a lower price tag.

Crown Engineers discovered that pre-
amp switches don’t need to pop . . . that
there is something better than the stereo
mode switch . . . that the phono preamp
can be dramatically improved . . . and,
that by using IC's, a versatile high-qual-
ity, advanced-performance preamplifier
can be priced to beat inflation.

Of course, the true uniqueness of such
an innovative design cannot be appreciated
by reading about it. The only answer is
to experience the IC150 yourself. Let us
tell you where Crown's "'new concept’ is
being introduced in your area. Write today
for a list of locations.

World's quietest phono preamp

Infinitely variable stereo panorama control

Silent swiiching and automatic muting
at wrn-on and turn-off

Integrated circuit modules

Industry’s lowest distortion levels

Fuil range tone and loudness controis

Guaranteed phase response

3-year parts and labor warranty

Will drive any amplifier

$239, walnut enclosure $33

Ask your dealer also about Crown's new com
panion D150 power amplifier, which delivers 200
watts IHF output at 8 ohms or 350 watts at 4 ohms.
No amp in this power range - however expensive -
has better frequency response or lower hum,
noise or distortion. It offers performance equal
to the famous DC300, but at medium power and
price. It's worth listening into!

Exported as
AMCRON

.M norurr

BOX 1000, ELKHART, INDIANA, 46514, USA.

Check No. 6 on Reader Service Card

What’s New in Audio

Panasonic Digicorder

This compact-sized unit offers a cas-
sette player/recorder, AM/FM radio
and a digital clock. The cassette re-
corder section has an automatic stop de-
vice and an automatic level control in-

put circuit. Other features include a
tape monitor system. alarm and 24-
hour timer on the radio, AFC on FM,
and illuminated clock face.

Check No. 123 6n Reader Service Card

Jensen loudspeakers

A completely redesigned line of Con-
cert Series loudspeakers has been an-
nounced by Jensen. The line is keyed
to the needs of the distributor and
service technician and includes 167
speaker models, one or more of which
fits almost any application. Sizes range
from 3 in. to 15 in. in the round type
and from 2-by-6-in. to 6-by-9-in. in the
oval models.
Check No. 122 on Reader Service Card

Electro-Voice paging projectors

24

2

The PAI12 and PAI2F paging pro-
jectors are designed for low cost and
high performance where reproduction
quality and high intelligibility are de-
manded in an outdoor speaker. Both
feature computer-calculated horn tlare.
a new design for diaphragm and voice
coil assembly. plus an Alnico V magnet.
The PA-12 is shown. Prices: PAI2,
$27: PAI2F, $33.
Check No. 121 on Reader Service Card

Sansui Model 8 receiver

~>

« 3 AR 2 F F 3

This AM/FM stereo receiver combines
features of Sansui's AU9Y9 control
center/amplitier and the TU999 tuner.
The direct-coupled amplitier section
produces 180 watts (IHF) power into 4
ohms. Response is said to be 5 1o 50,000
Hz + | dB with less than 0.3% total
harmonic and less than 04% inter-
modutlation distortion. The FM tuner
has 1.7 uV (IHF) sensitivity, 1.5 dB cap-
ture ratio. and a signal-to-noise ratio
of better than 65 JdB. Featured are step-
switched, dB-calibrated tone controls
for bass, mid-range and treble. Price:
$499 95,
Check No. 120 on Reader Service Card

Harman-Kardon Festival compacts

This line of music systems is available
in eight models. each with amplifier,
AM/FM tuner. automatic turntable.
speakers. and magnetic cartridge. The
tuner section features automatic tuning
with center-channel locking., and tone
controls are provided for bass, mid-
range. and treble. The stvling is a re-
freshing departure from conventional
presentations. Prices: from §329.95.
Check No. 119 on Reader Service Card

Standard SR-A1000S receiver

This solid-state AM/FM sterco re-
ceiver offers 20 watts rms per channel
with a THF power bandwidth ot 15 to
SOk Hz. The FM tuner section is said to
have a sensitivity of 2.5 1V and a fre-
quency response of 20 10 20000 Hz + |
dB. Loudness. low filter. muting. mode
and AFC are controlled by rocker-tvpe
switches. Price $209.95.

Check No. 118 on Reader Service Card
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~.Th2 most advanced sp=2aker

in the stereo world.

Sleek, black and omni-directional, the 53C3 v r-
tually eliminates tight polar patterns cn the
upper highs. Gives you deep, full timtared
bass on the ultra lows. Banishes that bather-
some ‘““hole in the middle.” Ends nailing your
chair down to that one “‘best” spot coramon
with conventianal speakers. Gives you the “ree-
dom to roam around your own room, enveloped
¥ inrich stereo sound.
The 5303 utilizes four woofers and four horn
tweeters. Flawlessly reproduces the 20 to 20,000 Hz

range. dand es up ifo 80 watts input with ease.
Can be moanted on stand (included), or hung
from ceiling to give you more living space.
If your tastes are more traditional, then
check oul J¥C's Model 5340. It handles up
to 80 watts. Integrates a cellular horn in its
powerful 4-way speaker system. There ars many
other fine speakers in the JVYC line. See and hear
them at your nearest JVC dealer. He will be proud
to demonstrate them, just as you will be proud to
own them.

Jvc Catching On Fast

-

JVC America, Inc., 50-35. 56th Road, Maspeth, New Yorx, N.%. 11378 “« -

Check No. 7 on Reader Service Card L -



Tape Guide

HERMAN BURSTEIN

Condenser Microphones

Q. I plan 10 buy a Roberts 400X 1ape
machine, operating at 15 ips. I would
appreciate any conuments on the quality
of this machine, and on its advaniuges
and disadvantages. If condenser micro-
phones are the besi, can you please tell
me the ones that would operate the best
with the above machine.—John Mastron-
aidi. Cortland. N.Y.

A. The policy of Aupio prohibits
me from commenting on specific items
of audio equipment. Therefore I cannot
comment on the tape recorder you
mention nor suggest specific condenser
microphones.

However, I can offer the following
general comments. Condenser micro-
phones are considered by many 10 be
the best type available. But also they
cost the most. Most audio stores are
willing to demonstrate their high-price
microphones, enabling you to choose by
ear.

It you plan to do live recording, it
is a good idea to have a tape recorder
that operates at 15 ips, because it will
provide a wider dynamic range than
one operating at 7% ips. The reason is
that more treble boost is supplied at
7% ips than at 15 ips: with more treble
boost there is more danger of running
into tape saturation. When recording
material with strong transients, for
example guitar music, you are upt to
run into the problem of insufficient
“headroom.”

VU Meter Calibration

Q. I have just purchased u tape deck.
How do I know if its VU meters are
calibrated right? If they are not. whai
can 1 do to correct them?—Leroy Mowatt,
Bronx. N.Y.

A. To check calibration of your VU
meters, you probably need the assist-
ance of an authorized service agency.
The meter should recad O VU when the
machine is fed a 400 Hz signal that
produces 1% harmonic distortion on
the tape.

Life of Acetate Tape

Q. I have heard of ucetate tape last
ing through (5 vears of storage, and 1
have read of a person who discards acciaie
tape after three years of use. How long
does acetate tape last, and what factors

8

affect its life’—Leroy Mowatt, Bronx,
N.Y.

A. Life span of an acetate tape de-
pends upon the quality of the tape and
conditions of storage. A good tape stored
under conditions of moderate tempera-
ture and humidity can probably last 15
years or more. | have some acetate
tapes purposely stored under extremes
ol heat and humidity (temperatures
from about freezing to over 100 degrees
and humidity from very damp to very
dry), and they stll play well after more
than 10 years.

Speed of Head Wear

Q. I have un Akai M-8 which a friend
is letting me use. He purchased rthe unit
in Japan and used it for approximarely
20 1o 25 hours. No one ¢lse has used the
recorder. The heuds are worn buadly
enough to muke 3% ips unacceptable;
7% ips is all right bur could be berrer.
The unit hus been used about 50 hours
toral. Whar caused the heads 1o wear so
quickly>—George Harris, Chicago, TIL

A. If the machine uses pressure pads,
the cause might be excessive pad pres-
sure. [t the machine relies on tape
tension, the cause could be excessive
tension. Also, the heads themselves
could be at fault. Good hcads are
made with deep gaps so that they can
withstand considerable wear betore
serious deterioration in performance
occurs, and they are made of materials
resistant to wear. Cheap heads are not.
Stitl another possibility is the absence of
tape lifters 1o space the tape away from
the heads during rapid wind and re-
wind.

Sound-on-Sound

Q. In reading ubout the Sony 255
tape deck. I noticed that vou musi pur-
chase a mixer so that the deck can make
sound-on-sound recordings. This is a
two-head deck. and I thought thar in
order to have sound-on-sound there nuisi
be three heads. Could vou explain how
the mixer can uadd sound-on-sound?
Leroy Mowatt. Bronx. N.Y.

A. To make true sound-on-sound re-
cordings does require three heads in
the case ot a mono machine. However.
in the case of a stereo machine. one
channel of the record-playback head
can serve for playback, while the other
simultaneously serves for recording.
It would seem that the role of the mixer

is to combine Signal | obtained in
playback with the new Signal 2, and
feed the combined signal into the tape
machine for recording.

Recording-Only Problem

Q. Is it possible for a 4-rrack record-
playback head o be defective only during
recording and perfectly all right in play-
hack? My problem is exacily that. Play-
back of 4-track stereo prerecorded rapes
as well as my mono tapes (4-track) pre-
vioush' recorded on nmy machine is all
right. But for stereo recording, while
the right channel is okay, the output from
the left channel is very, very weak. I have
tried checking the selector switch and
the tubes; thoroughly cleaning both the
erase and the record-plavback heads,
as well as demagnetizing them—and
testing with used and virgin tapes of
reliable brands.—Rodolfo C. Penserga.
Ormoc City. Philippines.

A. While few things are absolutely
impossible. 1 am strongly disinclined
to think that a tape head which operates
satisfactority in plavback will not also
do so in recording. Your ditficulty
seems to lie in a detective part in the
left recording channel. such as a resistor
or capacitor. Possibly this defect pre-
vents bias current trom reaching the
left channel, or it cuts down the audio
drive signal. or both. Low or missing
bias current would result in very weak,
and very distorted, sound. If the sound
is only weak but not distorted. then
the problem lies somewhere in the
audio portion of the recording circuit.
Signal tracing would be neccessary to
establish in what part of the circuit
lies the fault.

Taping Discs

Q. [ have had problems in raping
records, and I do not know whar the cause
might be. I recently purchased an Angel
stereo recording of Don Giovanni and
have (ried several times to make a tupe
of this. However, the level of my iape
on playback is abour half the level of
the recording when played through my
record player and amplifier. Also, the
sound quality of the 1ape is not nearly
equivalent to the records. The output of
my phono pickup is stated 1o be 7.5 mV,
and I have put the phono sensitivity switch
of my audio amplifier in the maximum

(Continued on page 10)
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=TCA-40

4-track, 4- and 2-channel playback

=TCA-41

4-track, 4- and 2-channel playback
2-channel record

=TCA-42

4-track, 4- and 2-channel playback
4- and 2-channel record

TCA-40

(Mounting cradle and dust cover optional)

HIGHER MATH

Three decks, three capabilities: tk.e Simul-trak?®
TCA Series from TEAC.

Buy one, add onto it, and you're up to the next
model. Keep going till you reach the top. :
Or start at the top, and get everything gaing '
for you at once.

All three units feature 4- and Z-channel
playback — the only brand with auwo reverse.
And Models 40 and 41 can be modified 1o the
full 4-channel capability of Mode. 42 as
shown. Meanwhile, any one of these decks = e comsa
is compatible with your present Z-channel '
equipment without modification.

Other 4-channel tape decks may look
like ours. But they either have only ons
motor — or they cost a king’s ranscm.
(They don’t sound as good, either.)

And any way you add them up,
the TCA Series can never be
obsolete. You don’t even need
a slide rule to show you why.
Just a good pair of ears.

Sisey

U
TEAC
®
TEAC Corporation of America

2000 Colorado Avenue
Santa Monica, California 90404

Check No. 9 on Reader Service Card



THE
PHASE LINEAR
AMPLIFIER

700 WATTS R.M.S.
WHY 700 WATTS?

Among the most stubborn misconceptions common among hi-fi
enthusiasts is that forty or fifty watts is sufficient power to drive
most speaker systems to their maximum performance, Amplifier
manutacturers, however, have understood the advantages
of higher power, particularly in driving muitiple systems with their
high power handling capabilities, or modern, high quality but in-
efficient air ion system. C ly, progress in ampli-
fier design has gradually increased power ratings, but the con-
siderable technical problems involved in producing a reliable and
reasonably priced amplifier of ample power have led many audio-
philes to believe that what was available must be sufficient.

The benefit of an available 700 watts is not in producing music
several times louder than one is accustomed to hearing, rather it
is in the elimination of severe distortion caused by amplifier clip-
ping {overload). A one hundred watt amplifier is not capable of
producing the sound pressure levels often demanded on any but
the most efficient speaker systems, with the result that
many audiophiles have confused amplitier clipping with
“speaker breakup".

The power output capabilities of previous power amplifiers have
been based, not on acoustic requirements, but on electro-
economic considerations. It turns out that with today's low effi-
ciency speaker systems, a power input of several thousand watts
would be required {dissipation allowing) to produce the sound
pressure peaks that occur in live musical performances. Clearly,
the larger the amplifier, other things being equal, the more faith-
ful the sound. We find that even the Phase Linear is overloaded
from time to time when driving tow efficiency speakers with, for
example, Stravinsky's Rite of Spring at realistic volume levels.
These demands led to the development of the Phase Linear

the most powerful, most advanced amplifier that today's sili-
con power transistor technology could reasonably produce,

SPECIFICATIONS:

POWER: Greater than 350 watts/channel R.M.S., both
channels driven into eight ohms.

DISTORTION: Distortion is typically less than .01%.
DAMPING: Greater than 1,000 at 20 hz.
FINISH: Light brushed gold and black anodize

PHASE LINEAR CO.

19555 23 Ave. N.W.

Seattle, Wn. 98177
Phone: (206) 542-6533

ONLY PHASE LINEAR CAN DELIVER THE
AMPLIFIER THAT CAN DELIVER THE POWER

Check No. 10 on Reader Service Card

Tape Guide

(Continued from page 8 )

position. 1 have made the 1ape recording
ar the highest level uccording 1o~my vu
meters. Am I doing something wrong? Or
is it normal to expect the taping of a
record through a sysiem such das mine
to be inferior 1o the recording iself?
My equipment consisis of an Ampex
model 2160 tape recorder, a Scoit 260B
amplifier, a Garrard record plaver, and
Pickering V-15/3 cartridge.—Charles
B. Baker, Brussels, Belgium.

A. It is quite possible and not un-
usual for the recording level on tape
plavback to be less than on phono play-
back. The factors involved are the out-
put of the particular tape machine used,
the output of the phono cartridge em-
ployed. and the gain of the phono pre-
amp in the amplifier employed. You
need not be overconcerned about the
differences in level, provided vou get
as much level as vou desire on tape
playback.

The deterioration in sound quality
when taping records may be due to
the following. First, you are using a
pickup with relatively high output. If
your amplifier’s sensitivity switch is
in the position for maximum gain, you
may be overloading the phono preamp,
with consequent distortion. Second,
vou state that you have made the
tape recordings at the highest level
according to the VU meters. Recording
at excessive level would have two del-
eterious results: It would result in
distortion, and it would saturate the tape
at high frequencies, causing treble loss.

Cross-Field Heads

Q. What is the function of the cross-
field head’—E. Richmond Bauer, APO
96308

A. Its purpose is to reduce the erasing
effect of bias currenton high frequencies
when recording, thus leading to better
treble response. Bias current is necessary
in recording in order to reduce distortion
and increase the amount of signal re-
corded on the tape (i.e. to improve the
signal to noise ratio).

Equalization at Different Speeds

Q. I would like 10 ask you a question
in reference to exira preamp gain. 1
/mp/zén to own a Fisher X 101-C
amplifier. This is a 1ube amplifier. 1 also
own a Viking 88 stereo tupe recorder,
and a Viking 807 stereo playback rrans-
port without preamps. I do a lot of record-
ing with the Viking 88, off the air and
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from records. The reason 1 bought a
separate pluvback deck was to save my
other recorder a lor of wear and tear on
the heads. The way I see it, wearing out
one head is a lot betier than wearing out
three, and less cosilv. My Fisher amplifier
has a provision for TAPE HEAD and for
TAPE PLAY. Afier I finish making a re-
cording on the Viking 88 and play it
back through the stereo systeni using the
TAPE PLAY switch on my amplifier, the
results sound great. But if I take that
same recording and play it back using
the Viking 807, and with the equalization
switch of my amplifier in the tape
position, 1 automarically get a bass
boost and 1reble cut. What 1'd like to
know is whai can I do 10 overcome this
problem? The technical specifications
of my Fisher siate that the TAPE HEAD
inpui requirement is 2 mV at 1 kH:,
and the Viking 807 output is 2 mV a
| kH:z. Since these iwo units are maiched
up sensitivity-wise, why am 1 geiting
hass boost and treble cut? Is there any-
thing I can do to correct this problem?—
Artis W. Evans, Jr.. Brooklyn, N.Y.

A. So far as | can see. the input and
output sensitivities of your amplifier
and Viking 807 have nothing to do with
your problem of frequency balance.
Inasmuch as vour playback deck has
no preamp, you are teeding the tape
playback head signal directly into your
Fisher TAPE HEaAD input. Therefore
the only equalization supplied is by the
Fisher. And this equalization should
properly consist of a very substantial
amount of bass boost—36 dB in all at
7% ips. Inasmuch as' the bass boost
begins at 3.180 Hz (3 dB up at this
point). it sounds like a combination of
bass boost and treble cut. However,
vou complain that the net result is
too much bass boost and treble cut.

One reason for this excess could be
that you are operating at 3% ips, but
using equalization intended for 7% ips.
The required playback equalization for
3% ips involves less bass boost and
treble cut than at 7% ips. Another
possibility is that either the record head
of your Viking 88 or the playback head
of your Viking 807 (or both) is out of
azimuth alignment, resulting in treble
loss. Checking and correcting azimuth
alignment requires an azimuth test
tape. a VTVM. and the necessary know-
how: this is usually best left to a
competent technician.

If you have a problem or question on
tape recording, write to Mr. Herman
Burstein at AUDIO, 134 North Thir-
teenth Street, Philadelphia, Pa. 19107.
All letters are answered. Please
enclose a stamped, self-addressed
envelope.
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The same precision that
guides the automatic pilot of a 747
tunes the Pioneer SX-2500.

Just press the tuning bar anc th=
s2rvomecnanism takes over. It stops
the dial pointar orecisely at the zero
point of d2tectzr. The resu t is dezd
oenter turing which you can actLally
see when tk2 tuning needle lights up.
And you car tune from twenty thiee
fzet away with the convenient -arate
control unit which also ad usts th=
wolume.

Rated =t 340 watts IHF (72/72
RMS at 8 ohms), Pioneer endowed the
S$X-2500 wit axtraordinary versat lity.
Iz has five irputs and seven outputs,
eccommcdating two pairs of speaker
systems. The FM section alone
f2atures f ve 'C’s and two crystal silters
for supers szlectivity. Employing
tree dual jatzs FET's, sersitivity is
& matctless 1.6uV, to pick up even
the wezkest stations. Or you can fl p

'WEST COAST: 1335 WEST 134TH ST,

the Local Station Sw tch and decrease
the sensitivity tc pick up the strongest
locel stztions only. WAaen you’re
lookirg for stereo dmograms, the
Ste-eo Selector Swikch automatically
tunes in those stations broadcasting
in slereo only.

Whatever refinament you're
Icoking for ir an AMA-FM stereo

Remb>dte Contircl Unit

GARCEMRA. CALIF. 90247 « CANADA: S. H. PARKER CO.,,

receiver, Pioneer Fas designed into
the SX-2500. The-e are stepped tone
controls . . . loudress contour control
. . . adjustable muting . . . center
channel output far shree dimensional
systems. Pre and main amplifier may
be used indepencently with multi-amp
stereo systems

The SX-2500 oHers
more meaningfu: features

And in the seme way that the
747 offers more conveniences, the
Pioneer SX-25C0 otfers more
meaningful feazures than any com-
parasly priced st=2reo receiver.

See and hzer the SX-2500 at
your local Pione=r dealer. Complete
with remote ccntrol unit, $549.95.

Pioneer Elec-ronics U.S.A. Corp.
178 Commerce Road, Carlstadt,
New Jersey 07072.

- EnDN 3
VOLIME ON . O9TIND @

HALANCE

SELEGTAR

67 LESMILL RD.. DON MILLS, ONTARIO




BERT WHYTE

aupio industry  has alwavs

HE

Tseemed to be particularly plagued
by the “chicken and the egg” syndrome.
Many examples come to mind. and were
it not for the pionecring efforts of some
far-sighted individuals who were willing
to “go out on a limb.” and introduce
new (and usually controversial) audio
products. we probably would still be
playing 78 rpm records with cactus
needles. A classic example of the svn-
drome is the pre-recorded cassctte.

Even the most ardent advocate of
the cassette system will admit that the
major failing of music cassettes has
been the intolerably high level of tape
hiss. The cassette has other problems.
but this factor alone has kept the cas-
seite out of consideration as a medium
for high quality recorded music. Tape
hiss in professional master recordings
had been successfully overcome by use
of the Dolby A301 Noisc Reduction
System. While applicable to the cassette
hiss problem. at nearly $1500 the A301
was hardly a consumer product! Dr.
Dolby came to the rescue by introducing
the **B Type™ noise reduction system. a
simplified single-band version of the
professional system. To make the Dolby
“B Type™ system a practical realitv in
terms of pre-recorded casseties. one
would need a reasonably priced noise
reduction unit in the home. which would
be used to “expand” in a mirror image,
pre-recorded casscttes issued in “com-
pressed” torm bv the various record
companies. In this manner the con-
sumer would get the benefit of the 10
dB reduction of tape hiss aftorded by
the "B Tvpe™” svstem. At this point we
reached the “chicken and egg™ problem.
To wit: which comes first . . . the noise
reduction unit or the specially recorded
cassettes? Fortunatelv the problem was
eventually resolved. because the B
Type™ svstem was designed for record-
ing as well as playback. thus allowing
a more “saleable™ unit. With this as
a plus factor. the Advent Corp. made
the decision to manufacture a "B Type”
record/playback noise reduction unit.
which could be used with existing types
of consumer tape recorders. As you
know. this resulted in the marketing of
the Advent Model 100. and a simplified
less expensive unit. the Model 101
Having done this. Advent felt there was
a market for a cassette recorder with
buiit-in Dolby B Type™ noise reduc-
tion system. Thus we have had for some

12

Harman-Kardon CAD5

time the hardware for making Dolby
“B Type” recordings and for playback

ot Dolbvized cassettes. The rub of
course was that no such casscttes existed.
From the record companies’™ viewpoint.
it was felt that thev could not undertake
the manutacture of Dolbvized casscties
on a low volume. “specialized product”
basis. The alternative was to Dolbyize
practically all of their cassctte output,
which on this mass basis would add
little cost in the manufacturing process.
The question here was whether such
“compressed” cassettes  would  play
satistuctorily on standard equipment
without the Dolby noise-reduction
circuitry.

After we all agonized about this for
some time. Ampex Stereo Tapes, by
far the largest manufacturer of pre-
recorded cassettes, conducted experi-
ments which proved to their satisfaction
that not only could Dolbyized cassettes
playback on typical consumer equip-

Advent Model 200

Fisher RC 80

ment, but that the slight added “bright-
ness” often enhanced the sound. Those
who felt the sound was overbright could
always turn down their treble controls.
On the strength of their experiments,
Ampex announced they would be issuing
Dolbyized cassettes. Either on their
own volition. or spurred by the Ampex
announcement. scveral record com-
panies indicated interest in releasing
Dolbyized cassettes. Finally. Vox and
London/Decca announced their definite
plans to issue Dolbyized cassettes, and
other record companies are soon ex-
pected to follow suit.
After months of eager anticipation,
I now have before me Dolbyized cas-
settes from Ampex. Vox. and London/
Decca. There are only seven cassettes
to be sure . . . but I know of at least
15-20 more in the works in the im-
mediate future, and 1 feel contident
that the dam will burst soon and we
(Continued on page 14)
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Fisher has the world’s first
4-channel stereoreceiver.

What do you have?

Let’s compare what you have and what the Fisher 701 has.

It has 250 watts (622 per channel). Integrated Darlington output stages.

It has 1.7 microvolts FM sensitivity (IHF). All active elements in front end are IC’s.
IF plus multiplex section contains 51C's comprising 14 amplifying stages.

It has 2 permanently tuned multipole filters, one with 5 high-Q toroidal resonators.
(Alternate channel selectivity is 65 dB!)

Besides flywheel-assisted tuning, it has pushbutton electronic tuning with
no moving parts (AutoScan®). And remote-contro/ AutoScan is included in the $699.95 price.

The AM section has 2 permanently tuned multipole filters, one
with 5 high-Q toroidal resonators.

It has sliding volume controls that operate as smoothly as studio faders.

And it has a Wide Surround® switch that feeds ordinary Stereo e wm s mm m me mm mm m mm o= o= =y
signals at a reduced volume (after a slight delay) into the rear | Onbn2sErs2 valuel . i
speakers, to create a 4-channel effect from 2-channel material. 1, Sepd foryour copy of The Fisher

But, most important of all, the Fisher 701 has 4 I filled 80-page guide to high fidelity. I
independent channels I This full-color reference book also :

’ . includes complete information on

Now, how does that stack up against what you have? : all Fisher stereo components. En-

- I close 25¢ for handling and postage. I
The Flsher | Fisher Radio P.O. Box 1367 |
¢ e 1 Long Island City, N.Y. 11101 I
We invented high fidelity. I I
= : Name - :
?i —— L — 1
: Address I
1 _ _ 1
OVERSEAS AND CANADIAN RESIDENTS PLEASE WRITE TD l City State Zip [ |
FISHER RADIO INTERNATIONAL, LONG ISLAND CITY, N.Y. 11101, 0302711
PRICES CLIGHTLY HIGHER IN THE FAR WEST. l- L & 2 r 8 B 0 B N B B | ‘



here’s what Hirsch-
Houck laboratories

discovered about the
model SP-12 cartridge

Flat, smooth and gently rising re-
sponse to between 25,000 and 30,000
Hz, with excellent stereo separation
maintained over the full range. ..

The cartridge met or bettered every
published specification forwhich we
could test.
Stereo Review
December, 1970

B & O emphasizes its use of a dia-
mond mounted directly on the canti-
lever without an intermediate cup or
bushing, which would add undesir-
able mass to the moving system. Its
success is obvious from the out-
standingly wide range and flat re-
sponse of this cartridge . ..

When playing records with the car-
tridge it is difficult to assign any
special character to the sound. This
is a logical result of its smooth,
wide-range response, which gives it
a very neutral quality. This highly
desirable property means that the
cartridge will reproduce records
faithfully, without imposing any of its
own characteristics on the sound.

Electronics World
January, 1971

WHAT MORE CAN WE ADD?

ASK YOUR DEALER FOR A DEMONSTRATION!

Behind The Scenes
(Continued from page 12)

will see Dolbyized cassettes ftom many
record companies. To playback these
Dolbyized cassettes, I used a Wollen-
sak/3M cassette deck in conjunction
with the Advent Model 100 Dolby noisc
reduction unit.

In order to have some sort of refer-
ence when evaluating these cassettes
relative to their noise content. I set up a
General Radio sound level meter 12
feet from my loudspeakers. | then ad-
justed my playback levels so that the
loudest peaks in the music on the cas-
settes registered 100dB on the meter.
At that level, I listened to the pianissimo
sections. and especially noted the hiss
background whenever there were rests
in the music and no sound at all was
being produced. Admittedly, this
assessment is partially subjective. but
I think it works well enough to provide
useful information. You may have raised
an eyebrow at the figure of 100 dB.
Remember this is on peak passages and
is by no means average playback level
I wanted to playback the cassettes at
what I would call a psychoacoustic
equivalent of concert hall level when
sitting no further back than about the
20th row of seats. The loudness per-
ception you would get from this level
would depend on the size of your listen-
ing room. Obviously. if one sets the play-
back level in a room at an excessively
low point, the hiss level you perceive
will be lower. The problem with pre-
recorded cassettes up to now is that
even at comparatively low playback
levels. tape hiss was obtrusive.

The first Dolbyized cassettes from
Ampex were the operas “Tosca” and
“Norma,” drawn from the London/
Decca catalog. T played “Tosca™ first
and then “Norma,” and in listening to
the quiet sections discovered I still could
hear some residual hiss. Upon in-
vestigating, 1 found that Ampex had
made a merchandising boo-boo. Instead
of putting their best foot forward in
this new enterprise and drawing from
the wealth of Dolby A301 masters in the
London catalog, they choose “Tosca”
and “Norma.” which were made before
the Dolby System was in use. This
brings up an important point.

You must first understand that when
I say | heard some hiss from these
operas. it was far below the level that
I would have heard if these had been
standard non-Dolby cassettes. The
improvement was very audible and
definitely worthwhile. Now quite ob-
viouslv. the vast majority of classical

Bang & Olufsen of America,Inc.

525 EAST MONTROSE - WOOD DALE, ILLINOIS 60181

recordings in the various catalogs were
made prior to the introduction of the

Check No. 14 on Reader Service Card
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Dolby System. The signal-to-noise ratio
of the recorders on which these produc-
tions were made. even going back uas
far as 1958. was on the average about
60-62 dB. This is pretty quiet and would
satisty a lot of people. If the actual
master and not a “sub” or “working”
master several gencrations removed
from the master is processed for Dolby
“B Type.” the subsequent cassettes in
the majority of cases should be quict
enough to warrant their release. None-
theless. there is no question that the
optimum noise reduction in cassettes
is going to be those that are processed
from Dolby A30t muasters.

The Ampex/London “Tosca™ in this
Dolby cassette release is astonishing
for its big, full-bodied sound, generally
quite clean. The sound is definitely
wide range and of course the dynamic
range is quite wide due to the Dolby
processing.  You won't belicve the
solidity and weight of the cannon that
are so prominent in this opera. Ampex
scores high on the mechanical side . . . the
cassette winds smoothly. and it is in
only two or three spots that a flute or
an oboe has a slightly “burbly” sound
due probably to irregularitics in the
lining of the cassette. While it would
have been more desirable it Ampex had
released a production made from a
Dolby master. the present cassetie is
very much worthwhile. “Norma” is
not nearly as good as *“Tosca” in several
ways. Tape hiss is a shade more
prominent. there are more “burbly”
sounds in exposed woodwind sections
of the score. The orchestral sound is
impressively  tull. The most  glaring
fault is a shrillness and stridency to the
voices that really grates on one’s nerves.
It would appear that cqualization is
oft in some respect. It doesn’t jibe that
the orchestral sound is fairly well
balanced. while at the same time the
voices appear to be loaded with high
frequency distortion.

The London/Decca Dolbvized cas-
settes were sent to me {rom London
and represent somewhat of a departure
for this companyv. in that their cassettes
will be distributed through London
Records oftices in this country. As you
are probablv aware. all London tape
products have been made and dis-
tributed in this country by Ampex Stereo
Tapes for quite a few vears. London/
Decca claims there i1s no conflict of
interest in their new distribution ven-
ture. that their contract with Ampex
will remain in force. Whatever the case.
I have listened to Albéniz-Suite
Espanola. Vienna Imperial. and Sere-
nade For Strings and Souvenir De
Florence bv Tchaikovsky. all Dolbyized

(Continued on page 60)
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QUAD"®

For 20 years and throughout the world the trade mark
QUAD has identified the high quality audio equipment
made by this Company.

Because others are now seeking to use the name in
other ways we have to make it clear that by itself
or combined with other words or numerals, QUAD
identifies only audio equipment, components and
related goods of our manufacture or sponsorship.

All other use of QUAD in connection with such goods
is either a misuse, abuse or infringement which must
and will be prosecuted.

ACOUSTICAL MANUFACTURING CO. LTD.,
Huntingdon, England.

Check No. 12 on Reader Service Card

Mclnfosh caraLoc
and FM DIRECTORY

Get all the newest and latest information on the new Mclntosh Sol-
id State equipment in the Mclntosh catalog. In addition you will
receive an FM station directory that covers all of North America.

MX112
FM STEREO/AM TUNER PREAMPLIFIER
—ALL SOLID STATE

;Mclntosh Laboratory Inc.
2 Chambers St., Dept. AE11
Binghamton, N.Y. 13903

NAME. —

|
|
| ADDRESS
}
|

Check No. 15 on Reader Service Card



Editor’s Review

T HE PHONO cartridge directory on page 38 lists
some 46 units of which 13 have been selected
for capsule reviews which appear on pages 40
through 43. The modern light-weight cartridge is a far
cry from the early models used on the old 78 rpm
records. One I designed in the mid-thirties weighed
no less than 4 ounces and had an adapter for attach-
ment to a tone-arm of an acoustic phonograph: (how
many readers remember those xxxx springs?)

Like loudspeakers, phono cartridges have im-
proved enormously over the past few years and like
loudspeakers, the best ones tend to sound more and
more alike. Just six years ago, John Crabbe, Editor
of the British “Hi-Fi News” said *“. . . there are really
no pick-ups at present available which will properly
track high frequencies on the most heavily mod-
ulated stereo discs at playing weights significantly
less than about 12 grams; in fact most require 2
grams or more on the occasional difficult passages.
In some cases it is claimed that cartridges will track
at % gm or less in high quality arms; it can be stated
categorically that this is untrue.” Well, things have
improved since then and now there are several car-
tridges available which can track below 1'2 gms in a
suitable arm. It should be mentioned, however, that
too low a tracking weight can cause as much damage
to the fine grooves as a heavier weight than neces-
sary, so great care must be taken when setting-up.

JVC Wins

From the Land of the Cherry Blossom comes
news that the Japanese Record Manufacturers As-
sociation have decided to adopt the JVC system
(described briefly in our November issue) as stand-
ard. If only U.S. record companies would get to-
gether and evolve a standard too. At the moment,
CBS have two viable systems but other companies
are experimenting with the Feldman-Fixler, Hafler,
and Scheiber methods. Perhaps they are wise in be-
ing a little cautious. . .. Meanwhile, my pile of quad-
raphonic discs gets bigger and bigger—but no de-
coders. Not even a prototype—infuriating!

Greek Hybrids

Several erudite readers have suggested that Tetra-
phonic or Quadrasonic are more appropriate names
for four-channel than quadraphonic, which, they say
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with some pain, is a Latin-Greek hybrid. And so it
is—just like the word relevision which has been ac-
cepted by the pundits for many years! Tetraphonic is
a little clumsy and as for quadrasonic, it is not really
the logical equivalent of monophonic and stereo-
phonic. Moreover, it conveys the impression of four
sounds nstead of four sound sources—an important
difference. So, for the time being. we will stick with
quadraphonic.

PLL PLL PLL

Another acronym to plague us! PLL stands for
Phase-Locked-Loop and it refers to a new system of
FM detection involving a voltage controlled oscil-
lator which is kept in phase with the signal by a
phase comparator. The control voltage, or difference
signal, is the audio output. A simplified explanation
—but it will suffice for the moment.

What are the advantages of PLL? In theory, dis-
tortion should be low because it is relatively easy
to design an extremely linear oscillator. Secondly,
capture ratio could be significantly better because
of the locking-in effect. So far, tuners using this sys-
tem have not come up to expectations but you will
hear more about PLL. . . .

Audio Shows

The Institute of High Fidelity announce a new
show to be held later this year in Palo Alto, Cah-
fornia. The place selected is the Cabana Hyatt
House Motel and the dates are March 29 to April 5.
Meanwhile, Teresa Rogers has been very pleased
with the response to the forthcoming Washington
Show. Three floors were originally reserved but now
a fourth floor has been added. The dates are Feb-
ruary 12 to the 15th and it will be held in the Hotel
Washington at 15th and Pennsylvania Avenue—with-
in a stone’s throw of the White House.

Humor In Advertising

“For Quadrasonic, you really need two heads
(or at least four ears) . . . Two sounds coming from a
proper stereo set-up is frightening enough to com-
prehend, but four different directions is sure to send
you to the nearest analyst”—Skyline Electronics
(makers of headphones). GW.T.
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PICKERING

We deliver 100% Music Power—
That’s some track record!

With cartridges, the only track record that counts is the sound.

To provide great sound, a cartridge should be able to deliver 100%
music power, especially at the high frequencies. Just like Pickering
XV-15 cartridges do. You will hear the difference! Not an
oboeclarinetandflute but an oboe, clarinet and flute. And gone is
that disturbing masking effect over the music. The Pickering XV-15
cartridge produces the 100% music power needed to clearly
delineate all of the instruments of the orchestra.

And only Pickering gives every XV-15 model a Dynamic Coupling
Factor (DCF) rating to help you select the right one for your
record player (just like a horsepower rating serves as a guide to the
proper engine for a vehicle).

Improve your high fidelity music systen with a Pickering XV-15
cartridge—priced from $29.95 to $65.00. For free catalog and DCF
rating chart, write Pickering & Co., 101 Sunnyside Blvd., Plainview,
N.Y. 11803.

“The 100% Music Power Cartridge for those who can the difference.”



I NDICATIVE of what has been called
an “audio explosion” in England, as
well as on the Continent. has been the
number of audio fairs. festivals. eox-
hibitions. demonstrations. and company
presentations offercd during 1970 1o
the growing hi fi public. Mind you,
the technical standards achieved at
some of these shows have been amus-
ingly described by one of my colleagues
as varving between “the real hi fi.
some commercial hi fi. some lo fi. and
quite a lot of no fi'” but sound enter-
tainment in the home—in onc form or
another—is certainly on the upgrade.
A straw in the wind, however. occurred
at the 19th International Tape Record-
ing Contest (CIMES) staged in Geneva
last November. The committee and
judges were shown some winning video
entries in a Dutch contest, and the
results were so impressive that video is
now a new class in the 1971 CIMES.
The time limit will be 5 minutes, and
entries are not restricted to clubs so
that individuals can submit video tapes.
A pointer to the future. as use of VTR
equipment becomes more widespreuad
in schools and in the home, enthusiasts
using the medium must know what type
of videotape configuration is accept-
able. Incidentally, without wishing to
wave the British flag too much. our
own Peter Bastin’s tape “Not a Word”
won the Grand Prix and the special
prize for the tape most suitable for
broadcasting.  Yet another  British
entry, the documentary “Sunderland
Hospital Broadcasts” by Ken McKenzie
won the first prize in the reportage
class. This tape was earlier judged to
be the “Tape of the Year” in the
British Amateur Tape Recording Con-
test, of which I am one of the judges.
Thanks to these and other British tapes,
the UK scored the highest average
marks and so got the cup for “the best

Donald Aldous is a well-known British authority
on hi fi, He is Equipment Reviews Editor of the
newly combined British magazine Hi-Fi News/
Record Review.
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national selection.” Switzerland came
next, followed by Norway, Holland,
Denmark. France. Germany, Czecho-
slovakia, Italy. und Belgium. Why were
there no American e¢ntrants? | must
discover if there are any restrictions
on USA tape. as surcly some fine
examples could be submitted.
* * *

Many of vou will have an untarnished
1971 diarv on hand. and so this would
seem (0 be a good moment to jot down
some dates for the English hi fi scene.

just in case you can get over to England

yourself and sample the 1971 vintage.
If you cannot. I'll report the highlights
in one of these letters. “Sonex ’71.7
the audio show sponsored by the Fed-
eration ol British Audio’s special com-
pany formed for such promotions, will
run from Wednesdav. March 31 to
Sunday. April 4. with the first two days
as trade only. The 17th International
Audio Fair and Music Festival will
again be mounted in the Olvmpia
exhibition hall, London. during mid-
October. and the 1970 show features are
discussed below. Not strictly hi fi, but
worthy of attention by the professional
sound engineer is the “Sound 717
exhibition organized by the Association
of Public Address Enginecers (APAE)
from March 16-19. in London. My triend
Haydon Warren, APAE  Technical
Officer. tells me that all stands have
been sold and the tecture theme for this
year is up-to-the-minute techniques for
the sound man'

[ don’t know whether there 1s a com-
parable public address engineering
organization in the USA. but the history
of the APAE really started with a group
of reputable P.A. contractors getting
together to form a trade associution.
led by the late Alex J. Walker. in 1948.
when the association was born. Over
the years the APAE has cxpanded its
activities and. in addition 1o its 1m-
portant annual exhibition. publishes a

journal. along with other literature,

and helps promote the exports of British
PA equipment. now amounting to
several million pounds.

The quality of sound (or rather the
lack of quality in many instances) in
public places. trom theatres to open-air
entertainments) is a pet hobbyhorse of
mine, and I make my critical views
known whenever the reproduced sounds
fall below an acceptable level. There are
no technical reasons today why most-
satistying sound fidelity cannot be
offered in any auditorium, but the usual
reason for very inferior results is un-
willingness to pay for the best. An
example of how good such sysiems
can be. to which I can testity
personally. is the Shure Vocal Master
sound projection system, which offers
selective control of volume and vocal
etfects over six microphone channels,
plus anti-feedback switching. and de-
veloping 100 watts rms continuous
power. [t was used most effectively for
all of the 20 lecture/recitals presented
in the Hi Fi Theatre by John Borwick
at the 1970 Audio Fair at Olympia, and
a most pleasing reproduction in the
huge Royal Opera House auditorium to
reinforce the voices of Pierre Boulez
and CBS record producer Paul Myers
when introducing the first public play-
back of the CBS record set of Debussy’s
Pelléas er Meélisunde. This line-source
sound svstem demonstrated what can be
done to keep the “golden ears” happv
in such a place!

In the last year, a most-complex
sound svstem, traveling with a group of
American university students presenting
a show called “Up the People,” greatly
impressed me when I heard it in two
locations in England. On one occasion
some 20 microphones were operative on
stage without feedback in a highly
reverberant enclosure, controlled by
a 24-way mixer. | think, in the body of
the hall.

* * *

(Continued on page 52 )
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Much has been said about the Heathkit’ AR-29.
All good:

High Fidelity,
September 1970 —
“For its rated output of 35 watts

receiver. This js exactly what the
Heath Company...has done with
its Model AR-29 receiver. For

(sine-wave power) per channel,
the set produced less than 0.1
per centdistortion across the nor-
mal 20-20,000 Hz audio band.”

“Frequency response, virtually a
ruler-straight line from 10 Hz to

features and styling, the AR-29
is, in our opinion, a triumph of
modern technology.”

“The assembly/operating man-

ual that comes with the kits
bears the usual Heath mark of

excellence.”

100,000 Hz, was the best we
have ever measured in a receiver.

“On every count, the completed AR-29 either met or exceeded its
published performance specifications — and did so with only the
normal adjustments spelled out for the kit builder. No professional
alignment was needed.”

Elementary Electronics, September-October 1970 —

... it's quite likely that many, if not most, users will consider the
AR-29 the best buy in receivers. Even a nitpicker would have
trouble finding fault with the AR-29."

Stereo, Winter 1971 —

“An exceptionally good value for the kit builder; set meets or ex-
ceeds specifications without need for professional alignment or
adjustments; one of the best performing receivers available in any
form.”

Audio, August 1970 — C. G. McProud on the AR-29:

"“The Heathkit AR-29 is a worthy companion to the famous AR-15
— somewhat easier to build, somewhat lower in power, somewhat
less expensive — but nevertheless a superb receiver in its own
right.”

... measured distortion of 0.15 per cent as typical over most of
the audio range, even though the specifications rate the receiver at
a distortion of 0.25 per cent.”

"We noted a power output of 36 watts per channel at a distortion
of 0.15 per cent, with both channels driven, and at the rated dis-
tortion of 0.25 per cent, we measured an output of 42 watts per
channel. Power bandwidth also exceeded specifications, extend-
ing from 7 Hz to 43 kHz at the half-power point. Frequency re-
sponse at the 1-watt level was from 7 Hz to 62 kHz, =1 dB. and
from 4 Hz to 110 kHz %3 dB, also exceeding specifications. Full
limiting occurred at an input signal of 1.4 uVv, while IHF sensitivity
measured 1.8 uv.”

“After such an impressive set of measurements, we could only
hope that listening tests would bear out what we had measured,
as indeed they did. We first found that we could pull in 26 stations
with only our finger on one of the FM antenna terminals, which was
impressive in itself. After we connected the antenna, we brought in
43 stations, with 32 of them in stereo.” .. . to date we have never
pulled in over 41 stations heretofore with any receiver, and not all
of them were listenable.”

"Even the AM reception was excellent . . .”’

.. .the construction and final testing is a short course in elec-
tronics, well done as is usual with Heath instructions, and effective
enough that it is not necessary to give a final alignment with instru-
ments to get the receiver operating in accordance with its specifi-
cations.’

“lts performance should satisfy the most critical audiophiles
thoroughly.”

Popular Electronics, April 1970 —

“How does a company that is reputed by the experts and hi-fi
purists to be the maker of the world's finest top-of-the-line stereo
receiver (AR-15) outdo itself? Simple (or so it seems)! It proceeds
to make the world’s finest medium-power, medium-price stereo

FREE
NEW 1971 CATALOG

"You don't have to live with the
AR-29 to know you have a good receiver. Turn it on and tune
along the dial and listen to how stations drop in and stay solidly in
place in both FM and AM."'
“You will know right away that the Heathkit AR-29 js the best
medium power receiver you have ever heard or are likely to hear.”
Stereo Review, April 1970 — Julian Hirsch on the AR-29:
“Its FM tuner had an IHF sensitivity of 1.75 microvolts, placing it
among the finest in respect to sensitivity.” “‘Stereo FM frequency
response was extremely flat, £0.25 dB from 30 Hz to 15,000 Hz."’
"We found the audio amplifiers to be considerably more powerful
than their rated 35 watts (RMS) per channel. With both channels
driven at 1000 Hz into 8-ohm ioads, we measured about 50 watts
(RMS) per channel just below the clipping level.”
“"Harmonic distortion was under 0.1 per cent from 0.15 to 50 watts,
and under 0.03 per cent over most of that range. IM distortion was
about 0.1 per cent at any level up to 50 watts. At its rated output of
35 watls per channel, or at any lower power, the distortion of the
AR-29 did not exceed 0.15 per cent between 20 and 20,000 Hz.
The distortion was typically 0.05 per cent over most of the audio
range, at any power level.”
“Hum and noise were extremely low: —90 dB at the high-level auxili-
ary inputand -71 dB on phono, both referenced to a 10-watt output.”
... the AR-29 construction made a positive impression’. *‘. . . as-
sembly has been markedly simplified.”
Says Mr. Hirsch about overall performance: "'The test data speaks

for itself.” ... no other receiver in its price class can compare
with it.”
Kit AR-29, 33 Ibs. ........ ... ... ... . . . . ... . .. . $299.95*

Assembled AE-19, pecan cabinet, 10 lbs. ............ $ 19.95*

See these and 300 other Heathkit products at one

of the following Heath Electronic Centers:
CALIFORNIA Downers Grove, 60515 New York, 10036
Anaheim, 92805 224 Ogden Ave. 35 W. 45th Street
330 E. Ball Road MARYLAND OHIO
El Cerrito, 94530 Rockville, 20852 Cleveiand, 44129
6000 Potrero Avenue 5542 Nicholson Lane 5444 Pear! Rd.
La Mesa, 92041 MASSACHUSETTS Woodiawn, 45215
8363 Center Drive Weilesley, 02181 10133 Springfield Pike
Los Angeles, 90007 165 Worcester St. PENNSYLVANIA
2309 S. Flower St. MICHIGAN Philadelphia, 1914
Redwaod City, 94063 ; - phia, 19149
2001 Middlefi ’ld Rd Detroit, 48219 6318 Roosevelt Blvd.
Woodland ﬁi"es 91364 18645 W. Eight Mile Rd.  Pittsburgh, 15235
22504 Ventura Bivd MINNESOTA 3482 Wm. Penn Hwy.
. Hopkins, 55343 TEXAS
COLORADO 101 Shady Oak Rd. Dallas, 75201
Denver, 80212 MISSOURI 2715 Ross Avenue
5840 W. 38th Ave. St. Louis, 63123 Houston, 77027
GEORGIA 9296 Gravois Ave. 3705 Westheimer
Atlanta, 30305 NEW JERSEY WASHINGTON
5285 Réswell Road Fair Lawn, 07410 Seattle, 98121
35-07 Broadway (Rte. 4) 2221 Third Ave.
ILLINOIS NEW YORK WISCONSIN
Chicago, 60645 Jericho, L.1., 11753 Milwaukee, 53216
3462-66 W. Devon Ave. 15 Jericho Turnpike 5215 W. Fond du Lac
Retail Heathkit Electronic Center prices slightly higher to cover shipping, local
stock, consultation and demonstration facilities. Local service also available
whether you purchase locally or by factory mail order.

e e o I—IEATI_-;;";} -
HEATH COMPANY, Dept. 41-2 S
Benton Harbor, Michigan 49022

a Schlumberger company

pany, Benton Harbor, Michi-

gan 49022.

l |
' [
| O Enclosed is lus shipping.
Fer?turing these and dzztensfof | Please send$mode| © P pping :
other exciting new kits for -
home, hobby, test and service, | O Please send FREE Heathkit Catalog. O Please send Credit Application. |
education and recreation . . . I Name I
over 300 easy-to-build, fun-to-
use electronie kits in all. Get | Address |
your FREE copy now . . . use | |
coupon or write: Heath Com- | City State Zip I
|

*Mail order prices; F.0.B. factory. Prices & specifications subject to change without notice. HF-245 |



Audio

Transmission

Line

Equalization

- IN OUR PRESENT day society of
I modern conveniences. push-
button equipment and nstant

everything, we take most things for
granted. We are conditioned 1o expect
the Sunday paper to be on the front
porch, the milk on our front doorstep in
time for breakfast, the gurbage to be
removed twice a week, a thp of a sw itch
and light, a tlip of a switch and rmusic.

Behind most of the conveniences we
take for granted is a multitude of little-
known technical problems, somctimes
monumental in scope. In this article
a few of the problems and solutions
related to the transmission of high
quality stereo music on wire trans-
mission lines will be considered.

The question of what is an adequate
frequency range to faithfully reproduce
sound with a high degree of realism
has been investigated by many research-
ers. The conclusions of Harvey Fletcher
of the Bell Telephone Laboratories
state that the range of frequencies which
can be perceived by the listener de-
pends upon his innate hearing ability,
the average level of the sound, and upon
the characteristics of the background
noise. Statistically, the median frequency
range for the population is from 20
to 15,000 Hz at an intensity of 120 dB.
As the intensity of the sound is dimin-
ished, the response of the ear falls off
at the high and low ends of the audio
spectrum. Within the range of normal
listening levels, a frequency response of
50 1o 15.000 Hz + 1| dB is considered
satisfactory ftor high quality sound re-
production. An increase in bandwidth
or a tighter tolerance could be achicved
but the economic penalty would not be
justified in that only an extremely small
percentage of the population could
detect the change. Tt must also be
understood the frequency response of
the transmission line extends above and
below the specified frequency range
before the half-power points are
reached.

*Southern Bell Telephons Co., Charlotte, N.C.
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Line Noise

Although the frequency limit of
the transmission line is based on the
inherent physical capabilities of the
ear lo perceive various frequencies,
the line noise limit is determined by
the construction of the line itself.
Multiple pair cable is generally used as
the transmission media. This means
many telephone and teletype circuits
are in the same cable and each causes
a small but perceptible amount of noise
to be induced into the audio transmis-
sion line. Some of the larger cables
contain as many as 2100 telephone
circuits. As might be expected, this
large number of interfering circuits
could cause a severe noise induction
problem. With the initial installation
of high quality cable and the application
of proper maintenance procedures, the
noise requirement of -57 dB can not
only be met, but exceeded by a number
of dB in many instances. In telephone
technology, the standard transmission
line impedance is 600 ohms and the
standard power reference level 1s |
milliwatt. This combination of 1 milli-
watt and 600 ohms is called 0 dB. Any
power less than 1 milliwatt is repre-
sented by so many -dB; any power
greater than | milliwatt is represented
by so many +dB. A noise requirement
of -57 dB. in essence, means the total
measured noise power is 57 dB below
the reference power of | milliwatt.
Mathematically, this equates to a peak
of 2,000 pica-watts.

Harmonic distortion occurs when a
device such as an amplfier or trans-
former has non-linear characteristics.
If a transistor amplifier is operated on
any non-linear portion of its charac-
teristic, a change in input results in
a change in the output which is not
directty proportional. The resulting
distortion is harmonic or non-linear
distortion. Harmonic components are
generated by the device and appear n
the output, in addition to those frequency

components present in the input
Measurement of harmonic distortion
is one basic method of testing the
quality of a program circuit. Circuits
that have low harmonic distortion will
generally deliver program material of
good quality. At the present time, a
harmonic distortion figure of 0.4 per-
cent is reasonable and within economic
limits when consideration is given 1o
all of the equipment involved.

Line Loss Characteristics

Now that we are aware of the cir-
cuil requirements, let’s look at a situ-
ation and one possible solution. The
problem is to install an audio trans-
mission line between an FM studio and
4 transmitter some ten miles away.
Figure | indicates what we might do.
What we would have in this situation 1s,
essentially. a pair of wires ten miles
long. How would it work? Could all the
circuit requirements be met? The solid
line in Fig. 2 tells the story. Due to
line loss, our expected receive power
would be very low; therefore, the signal-
to-noise ratio would be unsatisfactory.
The frequency response would be +26
dB with the high frequency range all
but lost in the line noise. Obviously
this method will not prove satisfactory
so other techniques must be used.

The present day technique of audio
transmission line conditioning, as shown
in Fig. 3, requires an amplifier and
equalizer at each telephone office.
This method breaks the line into
relatively short segments which can
meet the necessary requirements.

Let’s take a closer look at one of
these line sections, including line loss
characteristics, equalizer  character-
istics and amplifier characteristics.
In the example, let the cable facihty
be 22 gauge and the distance from the
studio to the first central office be four
miles. The dashed line in Fig.2 indicates
the approximate bare loss (with no
equipment attached) of the cable pair.
It is clear from the figure that the dif-
ference in loss between the high and
low ends of the frequency band is
aboud 18 dB. The general contour and
the magnitude of the frequency-versus-
loss characteristic of the cable pair is
the result of the d.c. resistance and the
parallel distributed capacity of the
metallic conductors which make up
the pair. The dc loss of the pair
is constant at all frequencies under
consideration. The attenuation, which
is a result of the distributed capacity,
increases with an increase of frequency.
This results in an increase in loss with
increase in frequency. The method usced
to negate this rising-frequency-versus-
loss characteristic is to insert a device
in the cable pair called an equalizer.
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Fig. 1-—Showing a straight-through audio

connection.
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Fig. 3—Audio transmission line with

equalizer and amplifier replacing the
straight-through connection in the tele-
phone central office.

The equalizer shown in Fig. 4 uses
a parallel resonant circuit. Below the
resonant frequency, the reactance is
inductive and, hence, according to the
formula for inductive reactance (XL =
2T FL) the equalized loss increases as
the frequency decreases. Since the
equalizer acts as a variable resistance
bridged across the cable pair, it intro-
duces more loss at the low frequencies
than it does at the high frequencies.
Also, the lower series resistance in-
troduced by R, the greater the amount
of equalized loss provided. As the fre-
quency increases, the inductive react-
ance increases. The resistance of Rl
now has less equalizing effect as the
inductor and  capacitor  approuach
resonance. Therefore, the cqualizer
introduces less loss at the higher fre-
quencies. The resultant frequency of
the equalizer is designed to be suf-
ficiently above the highest equalized
frequency so as to provide the proper
slope as indicated by Fig. 5.

The amount of equalization that has
to be provided in the first section of
the circuit, according to Fig. 2, is 18dB.
At the studio, all frequencies from 50
Hz to 15,000 Hz, in 100 Hz steps, are
transmitted at 0 dB over the circuit
to the first central office. Here the
equalizer is adjusted by first selecting
the proper 15 kHz position. This is
done by experimenting to find out what
contour most closely fits the loss of the
cable pair. Now RI is adjusted until
the loss of the equalizer is equal but
opposite to the loss of the circuit. Figure
6 indicates the result when this adjust-
ment is properly completed. The re-
sult of this equalizing process is not
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transmission line  Fig. 2—Dashed line shows loss in 4-mile section of 22-gauge
cable. Solid line shows loss in 10-mile section of 22-gauge
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AUDID TRANSMISSION LINE
17
AT e ——— . =
8 2 \ 5 kHz 4 5 sis 5 kHz 8

3 _15kHz

C3 cs
e io 0075’1\0 ooezTuoosx ommTom

1 M
L[t

@
x
T
N

roY FoN

N

RN P ¥
AAAAAA

iINDUCTOR
15 R1 5
0-1000 2
16 |
Fig. 4—Showing a schematic of a line equalizer.
; -
— : E 2 EREal mane s =
= ¥ = 4 '\.‘ \\ (’-”\\ //’f_\"'g
o T Eas ool Fr s I -} AT
S i s
. 4 e ! i :
-v T T o o n. -
. ; P i
- - + r NN
o NS \‘1
- o - oo e
2 - i BB aovas,
& i Lt S
M= o= e R =cmad = Thea S
3 AT Pt
- + t+ - -
s T s o WS W s s 2 a8 m ms W »s w2

kHy

Fig. 5—Equalizer slopes for 4 kHz switch positions.

only a flattening of the frequency
response but also a drop in overall
level. This drop in level is the price
which must be paid to achieve a flat
frequency response.

Amplification

The next process is to introduce
sufficient gain at this point to compen-
sate for circuit and equalizer loss and
leave the first central office at a level
of 0 dBm. (dBm indicates | milliwatt
developed into 600 ohms.) Located in
telephone  offices are  amplifiers
associated with line equalizers. Figure
7 is a schematic of a solid state program
amplifier; Fig. 8 is a picture of the
current version. Table A lists some of
the amplifier specifications.

A brief discussion of a few of the
characteristics might be in order. The

maximum gain of the amplificr 1s 42.5
+ 1 dB. which indicates this is not a
particularly high gain device. The rea-
son for this is the level of the input
signal is normally not lower than -20
or -25 dB. If" the input signal was very
low-—the order of -35 or -40 dB—the
signal-to-noisc ratio would be so low
as to make the signal unusable. Addi-
tional gain in this case would serve no
useful purpose. The maximum output
power is -22 dBm or 158 milliwatts.
This figure may seem unusual until
certain considerations are reviewed.
The normal average power of the audio
signal leaving the studio and all other
points which contain gain devices is
0 dBm or | milliwatt. Higher output
levels would cause interference to be
introduced into the other circuits in
the cable. Lower output power would
cause the sfgnal-to-noise ratio to be
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Characteristic | KS-16831, Amplifier

1,000 Hz 425 +1dB

Frequency |35 10 15,000: 0.5 dBof

Response 1,000 Hz value

Output +22 dBm with 0.5%

Power total harmonic distortion
(rms)

Noise -60 dBm with dc-supply
noise not exceeding 64
drn and 15 kHz flat
weighting

Gain Nineteen 2 +0.25 dB

Controls steps—total 38 dB and
OFF position, Vernier
contro] range 2 dB

Impedance 150 or 600ohms in 25,
100, 150, 600ohms out

Table A—Electrical characteristics of a
solid state program amplifier, which
compensates for circuit and line loss.
poor at the receiving end of the circuit.
as a result of low reccived power. A
0 dB transmission level is a compromise
which ullows the best results to be
obtained, from both a signal-to-noise
ratio and an interference standpoint.
Dependability is a prime require-
ment in telephone company equipment.
Program amplifiers are no exception.
As a rule, the equipment is turned on
when it is installed and tested and never
turned off except for maintenance.
Thousands of these amplifiers have
been performing successtully through-
out the country for five or more years,
which is a credit to the design and
manufacture of this equipment.

TOTAL LINE LOSS AFTER EQUALIZATION

o

INCREASING LOSS —»

30 50 100

EQUALIZER LOSS —

1K 10K

"\

20K

FREQUENCY -Hz

Fig 6—Equalizer effect on total line loss.

The operating voltage for the
amplifier is 48 volts d.c, which is ob-
tained from central office batteries.
In the event of a commercial power
failure, the equipment still operates
because the central office batteries are
charged independently of commercial
power. Jacks are associated with the
equipment so that, in case of a fatlure,
a spare amplifier can be patched (in-
serted) into the circuit in a few seconds.
Monitor jacks are provided to check the
quality of the circuit if an abnormal
condition does exist.

TO 48V BATTERY ‘ ¥

OR CONNECTING

It now becomes quite apparent what
has been accomplished 1n the first
section of the circuit. Transmitted from
the first central office 1s a bandwidth of
50 to 15.000 Hz + 1 dB at a level of
0 dBm. The noise level will be below
.67 dB and the distortion will be below
0.4 percent. In effect, the studio has
been moved four miles closer to the
transmitter as far as the audio output
of the first central office is concerned.

The type of circuit that has bceen
described is known as a local program
circuit. These are relatively short in
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Fig. 7—Showing a schematic of a program amplifier.
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Miles Davis uses AR-3a speaker systems for
home listening. Their accuracy and lack of
coloration account for their choice by many
professional musicians.

One of America’smost distinguished musicians, Miles Dav's is enthusiastically heard by listeners in every
part of the world, live during his tours, and recorded en Columbia Records. His most recent recording is
“Miles Davis At Fillmore™'.

Free product catalog available on request from Acoustic Research, 24 Thorn-
dike Street, Cambridge, Massachusetts 02141,

Check No. 23 on Reader Service Card




length, possibly up to about 30 to 40
miles. In this situation. there could be
a maximum of eight amplifiers in series
strung along the circuit. The limiting
factor as far as the number of amplifiers
in series is the distortion contributed
by each. With this many amplifiers in
series, a reasonable distortion factor
is 1.5 percent. Where very long program
circuits are involved, such as coast-to-
coast networks, this technique is not
used. Microwave radio or wire carrier
systems would be used in these cases.
Briefly, in these systems, the audio
band is translated to higher frequencies
and transmitted as sidebands in the
radio frequency spectrum.

The next section of the circuit shown
in Fig. 1 is from the first central office
to the second central office. The same
techniques are used to equalize the
second and the remaining sections of
the circuit. It is important to know,
however, that the audio oscillator re-
mains at the studio and transmits the
test frequencies through each equalized
section to the next section. With this
arrangement, any residual discrepancies
in one section can be remedied in the
next section or sections. It is important,
however, that each section, as far as
practical, should be equalized to not
only meet but exceed the circuit re-
quirements.

The last section of the circuit, which
is from central office number three to
the transmitter, is treated differently
than the previous sections. An equalizer
will be located at the transmitter but
an amplifier probably will not be, unless
this section is long and. consequently,
the received audio level low. The signal-
to-noise ratio at the transmitter deter-
mines the need for amplification at
that location. As an example, if the
equalized level is -18 dB, what could
the maximum signal-to-noise ratio be?
The normal sending level at the studio
for program material is +8 VU (volume
units) with a peak factor of +10 VU.
(Peak factor indicates the maximum
amplitude the signal will momentarily
reach). This means the maximum level
is +18 VU. Now if the equalized loss
in the last section is 18 dB, the peak
level would arrive at a level of 0 VU.
It the inherent circuit noise was -60 dB,
the signal-to-noise ratio would be 60 dB.
Of course, for signal levels less than the
peak value. the signal-to-noise ratio
would be less.

Stereo Considerations

When the program material is in
stereo form, two of the facilities pre-
viously described are required. This
type of transmission necessitates added
specifications comparing the two
transmission media. As indicated, the
frequency response in each channel

24

Fig. 8—Showing an audio amplifier and
jacks.

DIFFERENCE
IN ELECTRICAL
LENGTH

IN ouT

RIGHT CHANNEL LINE

Fig. 9—Showing differential phase shift,
with the left-channe! line shorter than
the right-channel line.

=AAA, T
4 LEFT
CHANNEL
R R EQL
6000 v e 111¢ coIL b 6000
0sc $ ¢ 3 ™S
" lniccolL T 111¢ coIL
£ RIGHT 3
$ CHANNEL
- E R $ e

Fig.10—Arrangement for measurement of differential phase shift in stereo channels.

(TMS is transmission measuring set.)

shall be +1 dB from 50 to 15,000 Hz.
The added specification requires the
transmission frequency characteristics
of the two channels be within 0.5 dB
of each other anywhere in the specified
audio range. If this requirement is met,
the monophonic listener will receive a
satisfactory signal. A difference in elec-
trical length between two transmission
facilities results in differential phase
shift. If one path is slightly longer than
the other electrically, the two signals
will add vectorially at the receiving
end. Figure 9 represents an extreme
case of differential phase shift. The
signal which traverses the longer path
requires a greater time to reach the
end of the circuit. The worst possible
condition would result if the two puths
differed in electrical length by 180
degrees, which is a half-wave length
for a particular frequency. As would be
expected, this frequency would be
greatly attenuated. Differential phase
shift between two circuits increases
as the frequency is increased because
a slight difference in length can repre-
sent an appreciable part of a cycle. As
a rule, differential phase shift between
two circuits used for stereo transmission
is quite small and if the requirement can
be met at 15,000 Hz, it will be met in
the rest of the audio band.

In order to have negligible differential
phase-shift, the two circuits must be
completely identical in all respects.
Both circuits should be in the same

cable in all parts of the transmission
facility. Identical amplifiers must be
used and installed at the same locations.
Equalizers must be of the same type and
installed at identical locations.

The test arrangement used to check
for differential phase shift is indicated
in Fig. 10. At the transmitting end, the
oscillator is adjusted for an output of
10 dB at | kHz. The received level
should be equal to the normal received
level plus the loss of the resistance net-
work which is 15.4 dB. If this require-
ment is not met, a frequency check is
made. When the differential phase
shift is negligible, the response charac-
teristic of the combined circuits should
be + 1 dB from 50 to 15,000 Hz. If one of
the circuits is reversed, the two signals
will be [80 degrees out of phase and
the received level will usually be 20
to 30 dB lower than expected.

Minor discrepancies, where the
response at the high end is out of limit,
are due o slight accumulated differ-
ences in the make-up of the two cir-
cuits. This is generally quite easy to
remedy.

This is just a brief look into the cur-
rent technology of audio transmission
lines. Many more engineering con-
siderations are involved which we
haven’t covered. The basic concepts
that were examined do give an accurate
picture and should give the reader a
good insight in this one small facet of
audio techniques. -3
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Extravagance
In the pursuit of

excellence

At first blush, $225 for a record playing
instrument would appear to be rather
expensive. That is about $50 more
than today's acknowledged standard in
record playing instruments, our own
Miracord 50H But,if you're one of those
people who derive great satisfaction
from an instrument that is precise in
every detail and offers meaningful fea-
tures not available anywhere, then the

new Miracord 770H is designed for you.

The 770H takes for granted all fea-
tures that exist in the finest of turntables
available today. It shares all of the im-

portant exclusive 50H features — Papst
hysteresis synchronous motor; external
stylus overhang adjustment with built-in
gauge; massive, dynamically balanced
turntable and cueing in both manual
and automatic modes. To these features,
the 770H has added several that are
new, that never existed before, and that
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1S NO VICE.
will contribute to
flawless play and
greater enjoyment

from your records.
Such features in-

an adjustable head
that can be set so
that the cartridge assumes the precise
15 degree vertical angle for any number
of records when used automatically, or
for asingle record when used manually.
There's a variable speed control with
digital stroboscopic speed indicator.
Not only can you adjust the speed of
the 770H over a 6% range, but you can
restore it to the precise originally selec-
ted speed (33 or 45 rpm) with the help
of a built-in illuminated stroboscopic
speed indicator. Digital readouts of the
exact speed are always visible on the
rim of the turntable.

Check No. 25 on Reader Service Card

lude TRU/TRACK,

Miracord 770H

Another breakthrough is the built-in
ionic elapsed time stylus wear indicator
which keeps tabs, by the hour, of pre-
cisely how long your stylus has been in
use. It even reminds you to check your
stylus.

S0, you see, the rewards of the 770H
for the music lover more than compen-
sate for the enthusiasm of our engi-
neers.See it at selected audio specialists
orwrite for full color brochure. Benjamin
Electronic Sound Corporation, Farm-
ingdale, New York 11735/a division of
Instrument Systems Corp.
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¢ Quadraphonic News

THIS IS STEREO
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STEREO COMPATIBLE
D-400

DYNTCO INC. s s s o wwriusa

FEATURING EDDIE SCHMIDT ON CONCERTINA

At the top of the page is a British record
which is mainly devoted to the normal
stereo setting-up procedures. However,
one band has been recorded for a
three-speaker arrangement. The Hafler
demonstration disc is shown in the
middle, and underneath is the KL record
mentioned in the article. Information
concerning it can be obtained direct
from KL Recording.
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Recording In Quadraphonics

UADRAPHONIC  sterco  ideally
ends itself to recording large
groups and intricate perform-
ances. The auditory impact of’ such a
recording is almost beyond description
and certainly represents a giant step
forward in the area of recording
techniques.

However, small groups will also
benefit by making use of this new
medium. One of our specialties. is tra-
ditional music, including polka. old
time, and Dixieland music. which all
require a similiar recording technique.
When recording groups of this type.
the emphasis is on the most natural
sound possible. This can be achieved to
a great extent by recording in a hall
with good natural acoustics and re-
taining these acoustics through a quad-
raphonic recording. To take full ad-
vantage of this new sound, we are now
recording all LP master tapes n
quadraphonic under these conditions.
In our technique, the main stereo in-
formation 1s recorded on the normal
front channels. Pickup of ambient
acoustics from each back corner of
the hall becomes the rear channels.
There is a natural blend between all
channels, and the result is very realistic.
We have also tried the “surround”
type of quadraphonic technique. with
direct instrument pickup on each chan-
nel. The results are pleasant, but
decidedly artificial for this type of music.
This technique is very effective with
certain types of modern music however,
particularly when electronic instru-
ments are included in the orchestration.

Effective location recording in
quadraphonic stereo would be very
cumbersome when using up to ten
microphones and conventional equip-
ment. To solve this problem, we have
designed and built all the auxiliary
equipment we use in our laboratory.

Everything is transistorized and as
small as practical. This also allowed us
to customize the entire system for
maximum efficiency and lowest possible
distortion. Electro-Voice RE-55
microphones are used. They were
chosen for their very low distortion and
extremely smooth response. Taping is
done on a Sony TC-366-4 machine.

“KL Recording Service
P.O. Box 55
Hubertus, Wis. 53033

Ronald M. Klein*

chosen for its small size and exceptional
quality. The entire recording system
can be set up on a two-by-four-foot
table and will handie up to 12 micro-
phones or lines, complete with stereo
panning facilities. Master tapes produced
with this system have a usable frequency
response of 20 to 20.000 Hz at a maxi-
mum measured intermodulation
distortion of 0.8 percent. This is indeed
a tribute to the excellence of present
day electronic components and assem-
blies.

At the time of this writing. a system
for quadraphonic disc recording is still
under discussion. When this is finally
resolved. we will be issuing quadra-
phonic disc recordings from master
tapes now being recorded as previously
described.

One of the four-channel disc systems
now under discussion has a very in-
teresting secondary use. Using part of
this svstem as described by David Hatler

Sony 366-4

(AupIo. July 1970. page 24). a “tri-
phonic” recording can be made. As
suggested by Mr. Hafler. we have re-
cently released a record containing an
encoded third channel. (Sig Loomis
and the Tag-A-Longs. KLP-4) In this
recording, a single microphone was
placed in the back of the hall to pick
up ambient acoustics. This signal was
fed to both channels in equal amounts.
with one channel inverted to produce
the L-R component. On playback, this
signal will appear across the high sides
of each channel as an additive com-
ponent, assuming the low or common
sides are tied together. This signal
can then be reproduced by connecting

(Continued on page 28 )
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When the Citation Twelve
power amplifier was introduced,
it was immediately hailed by
HICH FIDELITY magazine as
“. . . a virtually distortionless
device.” STEREO REVIEW
said, . . . the amplifier circuit. . .
is disarmingly simple, yet it
offers essentially state-of-the-art
performance.” STEREQ & HI-FI
TIMES summed it up by saying,
“Harman-Kardon has produced
an amplifier that is so close to
theoretical perfection that it may
be said that the Citation Twelve
simply drops out of the
reproduction chain. It simply
produces no discernible sound
of its own.”

Now Harman-Kardon presents
the Citation Eleven, a
superlative preamplifier worthy
of the Citation name.

Now...
The Citation
awaits the experts.

Check No. 27 on Reader Service Card

The Citation Eleven
specifications are unmatched
by any preamplifier ever made.
But specifications alone do not
begin to convey the scope of
this remarkable instrument.

For one thing, instead of
conventional tone controls, the
Citation Eleven employs a series
of precision filters that permit
you to boost or attenuate the
signal at five critical points
within the audio spectrum. By
judicious use of the audio
equalizer you can correct
deficiencies in program material,
speakers and room acoustics—
literally shaping your system’s
frequency response. What
you actually hear is acoustically
balanced to the requirements
of vour listening room.

But more. The Citation Eleven

Citation Eleven (wired) $295.00.

offers a full complement of
professional controls, and enough
inputs and outputs to satisfy

the requirements of the most
demanding audiophile. For
example: two tape monitor
switches; a front panel speaker
selector switch for two sets

of speakers; two low impedance
headphone receptacles; a special
defeat switch that removes the
audio equalizer from the circuit
for instant comparison of
equalized and flat response.

The extraordinary performance
and unparalleled flexibility of
the Citation Eleven are unrivalled
by any preamplifier on the
market today.

To fully appreciate the
Citation Eleven, you should
hear it in combination with the
Citation Twelve. But the
Citation Eleven, in combination
with any top flight amplifier,
will provide unexcelled
performance. Your Harman-
Kardon dealer will be happy to
provide a demonstration,

For complete specifications
and technical information, write
to Harman-Kardon, Inc., 55
Ames Court, Plainview, New
York 11803.

kardon

A subsidiary of Jervis Corporation

Eleven



Recording in Quadraphonics

(Continued from page 26 )

a speaker across these points. This
speaker should be placed in the rear
of the listening area, so as to simulate
the actual hall acoustics in proper
perspective. A diagram showing this
is on the record jacket for the benefit
of those who wish to try it. As Mr.
Hafler pointed out, this speaker will
reproduce any out of phasc components
on a stereo record, and we have found
it does make an improvement in the
playback of other recordings. The effect

of the encoded third channel is most
striking with earphones, as sound is
actually heard from slightly behind the
listener’s head. Even the normal stereo
sound on speakers ‘is somewhat en-
hanced by this additional acoustic in-
formation.

Another method of retaining acoustics
will be used in a forthcoming Dixie-
land LP release ( Riverboar Rascals at the
Rangeline, KLP-5) The master tape is
in quadraphonic, but the first 1ssue
of the record will be in normal stereo.
When the master is cut, a portion of the
right rear signal will be mixed in with
the right front, and a portion of the
left rear with the left front. This will
give an effect similiar to the encoded

third channel, but will be more apparent
on speaker playback.

However, the best arrangement will
still be a true quadraphonic recording,
and we are hopefully awaiting a system
that will be fully compatible with
present stereo disc reproducing equip-
ment. We are also hoping to see a truly
usable quadraphohic tape system made
available to the public at a reasonable
price. As one step in this direction,
quadraphonic reel-to-reel tapes will be
available from us on a limited basis in
the carly part of 1971. We hope other
recording Compunies will also make
some quadraphonic material available,
so as to aquaint the consumer with this
exciting new method of recording &

How Many Channels?

HE TRIPHONIC svstem. which |

I described  recently  (Aublo, p.

36, Nov., 1970), was one which
had been stripped to its psycho-acoustic
fundamentals. For the sake of clarity,
mention of possible refinements and
extensions had been omitted. However.
this system does share with other stereo
svstems using widely-spaced speakers
a problem that may be designated as
sound-image  polarization—the  old
hole-in-the-middle  problem.  Here.
this problem is that of an instability,
against varying listening positions. of
images along the front-to-side axes.

A smoother frontal spread is obtained
if the front speaker by replaced by a
spaced pair of speakers, cach carrying
the sum signal. For example, an existing
stereo pair, mono connected, may be
used with minimal modification of an
operating installation. Many experi-
menters will prefer this quadraphonic
array using what may be called “split”
front speakers. The reproduction should
still be regarded as triphonic, however,
since the two front speakers sull carry
the same information.

With existing recordings, the smooth-
ing benefits of split front speakers are
easy to demonstrate. Whether splitting
the side speakers will produce similar
benefits is a question not so easily
settled. since commercial recordings
designed to exploit triphonic repro-
duction for side and back localizations
are not, of course, available. Any such
*Univ. of lilinois, Urbana, Ill. 61801,
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Part Il

Duane H. Cooper*
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Fig. 1—The triphonic system explained
by Cooper in his earlier article.
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Fig.2—One possiblie quadraphonic
speaker arrangement.

splitting should be designed, however,
to make the most effective use of the
greater psychoacoustic weight attaching
to the side locations.

For example, the left side speaker
could be moved forward somewhat to
take the O degree position (Fig. 1), and
a speaker in the extreme left-back
position could be added to carry an L-R
signal. The corresponding provisions
would be made on the right, but with
the extreme right-back speaker to carry
an R-L signal. Thus the off-center bias
in back localization which 1 earlier
noted as being a hazard for a single
difference-connected  back  speaker
would be avoided. It is this use of such
difference-connected  speakers  that
would merit further study in schemes
that are basically triphonic.

A matrix-like array may be used to
indicate the speaker locations and signal

combinations described above, as
follows:

F F

L R

B -B

in which F stands for L+R, and B
stands for L-R. Then. with R = O.
L = R.L = -R.and L = O. the arrays
obtained are shown in Fig. 2. In-between
combinations are clearly possible.
Microphone arrangements and their
matrix combinations to obtain specitic
localizations other than these are not
obvious in everv instance. Further
experimental data, whereby the psycho-
acoustic weight ot the side-speaker
locations may be determined. are
necded. It will be recalled that it s
this weight that would make it possible
to obtain a subjective impression ol ¢x-
cellent channel separation in the face
of rather little electrical separation.
Thus, automatic circuitry to detect level
balances and to steer these to effect an
enhancement of subjective scparation
would not be needed. . 3
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...value unsurpassed

forintegrity of sound
for quality and elegance of cabinetwork

and above all,
for ability to meet your needs
of today and your greater need tomorrow.

Our Catalog tells the story of Bozak’s two decades of
leadership in loudspeakers, and explains the dynamic
concept of Systematic Growth. Ask for your copy.

P.O. Box 1166 » Darien, Connecticut 06820 Overseas Export: Elpa Marketing Industries, inc. New Hyde Park, New York 11040 U.S.A.
Check No. 29 on Reader Service Card



Richard Freed

and The ID am

ONDON HAS reissued three more of
I its mid-fifties opera sets on its

half-price Richmond label and.

while most such reissues from this
source have been welcomed as genuine
bargains and some even as treasures
beyond price, one must seek far for
justifications  for  these  particular
revivals. One is a dismayingly un-
satisfactory account of Wagner’s Fly-
ing Durchman, taped live at Bavreuth
in 1955 (SRS-63519, $8.94). The other
two are products of English Decca’s
pilgrimage to Yugoslavia. a year or
so earlier. to record Russian opera:
Borodin's  Prince Igor (SRS-64506,
$11.92) and Mussorgsky’s Boris Godunov
(RS-63030, $8.94). This Durchiman was
not issued in sterco betfore, and neither
was this Boris; the latter, in fact. is still
offered in mono only.

While investment in any of these
three sets would seem to me the most
false kind of economy, a case ot sorts
might be made for Prince Igor, since
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there is not—and. for that matter. never
has been—any other really complete
recording of the opera. Oscar Danon
(who conducted the work in Chicago &
few seasons ago) is a superb musician
who made the most of the opportunity
he was given: an opportunity to record
a fascinating but relatively neglected
masterpiece in its entirety for a major
company, but with conspicuously in-
adequate personnel. From his shaping
of the Overture (a delicious confection
of Glazunov. based on his recollection
of Borodin’s extemporization at the
piano), it is at once obvious that the
music is important to him, that he
understands and enjoys it thoroughly,
and that his enthusiasm and authority
are communicated easily. It is cqually
obvious.  unfortunately. that the
orchestra of the Belgrade National
Opera is not a very distinguished
ensemble. with good enough strings
(rather good ones, in facy but winds
that just won’t do.

In the vocal complement. the mezzo
Melanie Bugarinovich isa very attractive
Konchakovna. and Biserka  Cvejic
(who has become a star at the Met since
making these recordings. but whose
name is still transliterated by London
as “Tzvevch™) makes an excellent im-
pression in her two verny minor roles
(a Polovetsi maiden and a nurse). From
there on. though. it’s all downhill.
Zharko Cvejic (or Tzveych). in the
classic dual role of Khan Konchak and
Prince Galitsky. does nothing either to
honor or to eftace the memorv of
Chaliapin or any of his other distin-
quished predecessors: there is neither
subtlety nor style nor much of anything
especiallv musical about his singing. and
his notions of characterization are crude.
Dushan Popovich. in the title role. is
actually far from unappealing. but one
feels a little less “dignity” and a liude
more vocal security would not be amiss.
Valeric Hevbalova. as Yaroslavna.
seems 1o p'ersonil'_v the character of
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FABURA AR AM/FNI ET 350 MULTIOLEX RECE VSR

dS

1 ceramic and 2 crystal filters
provide greater sensitivity and
higher selectivity

FET booster strengthens
received signal at the antenna

Unique FET demodulator in

AM secticn increases sensitivity
and reduces spurious response
and cross modulation

4 FET's in FM front end
minimize spurious response
and cross modutation

Nikko 1101 AM/FM
Stereo Receiver
200 watts  $399.95 list

Handsome 1s

handsome does

Reliable silicon power
transistors deliver 200 watts
of clean, pure music power

Spring-loaded connectors

eliminate the need for tools
when changing speaker or
antenna connections

Muting circuit eliminates
between-station background
noise and hiss

Computer-type plug-in
circuit boards

light up as functions are selected

) Profassional separate slide
Separate AM and FM tuning controls for volume, bass,
eliminates needless dial spinning and treble of each channe!

— -—
/ Duai headphone outputs
Black-out glass panels \ and microphone inputs

Separate stepped volume control
for remote speaker system

If that handsome brute is a bit much, check these beauties:

Nikko 701B AM/FM
Siereo Receiver
90 watts $239.95 list

I\!IKKD

W
Nikko 501S AM/FM Nikka 301 AM/FM Nikko Electric Corporation of America, 5001
Stereo Receiver Stereo Receiver Lankershim Blivd., North Hollywood, Calif.
64 watts  $189 35 list 40 watts  $159.95 list 91601. Manufacturers of a full range of receiv-
ers, pre-amp/amplifiers and tuners that deliver
Check No. 31 on Reader Service Card the cleanest, purest sound in their price

range. Hear them at your Nikko dealer's today.



Put an AKG

on the job.

It will
sound better!

For complete information
on AKG performance at

prices ranging from
$40. to $75. net write to:

5

MICROPHONES - HEADPHONES

DISTRIBUTED BY
NORTH AMERICAN PHILIPS CORPORATION
100 EAST 42nd STREET, NEW YORK. NEW YORK 10017

AKG CANADA » DIVISION OF DOUBLE DIAMOND ELECTRONICS - SCARBOROUGH, ONTARIO

Check No. 32 on Reader Service Card

Boris, lgor and The Dutchman
(Continued from page 30 )

this undertaking: there can be no
questioning her sincerity or her feeling
for the music, but she simply lacks the
technical equipment to enable the
listener to stop fretting about which
note she may ultimately land on and
enjoy the performance.

So, why go on? The only reason for
“going on,” or considering this set.
would be its uniqueness, but who really
wants a complete Igor of such poor
quality? Disregarding the cloudy old
Bolshoi recording on Period, the only
competing version, on Angel, omits
Act III and has numerous other cuts
including a huge chunk of the Overture
itself—but it does have Boris Christoff
as Galitsky and the Khan, some other
very fine singers. and the superb con-
ductor Jerzy Semkow. who has a far
better aggregation of instrumentalists
in the Sofia Opera orchestra than Oscar
Danon had in Belgrade. The sound,
too, of course. is more than a dozen
years newer. There will probably be a
complete /gor tom Moscow sooner or
later on Melodiva/Angel (although the
omission of Act Il is traditional there).
My advice for the present, to those who
want a really complete recording but do
not wish to be without this glorious
music altogether while waiting for it
would be to rest content with the single
disc of excerpts from the Christoff/
Semkow version on Angel S$-36568,
which  offers eminently satisfving
versions of most of the highlights
(omitting, sadly, Yaroslavna’s aria).

Kreshimir Baranovich, on the evi-
dence of his recordings, was much less
of a conductor than Danon, and there
is simply not much point getting into
a discussion of his surpassingly pedes-
trian treatment of Boris, which, as noted,
is in mono only. and has nothing special
in its favor, except perhaps an unusually
vigorous chorus and some real excite-
ment in the Kromy Forest scene. The
Rimsky-Korsakov version is used, of
course, but with substantial cuts. in-
cluding the scene with Marina and
Rangoni in its entirety. Miro Changa-
lovich sings the title role and. while
he does nothing wrong. he doces little
to bring it to life. The Columbia re-
cording of a Bolshoi Theatre production
under Melik-Pashayev. with George
London in the title role, costs twice
as much but is worth 1t, and the Angel
conducted by the late André Cluytens.
with Christoff as Boris, though more
expensive still. makes price loo trivial
a matter to consider. However. if
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Christoff’s earlier (mono) recording,
conducted by the incomparable Issay
Dobrowen, were to reappear on Sera-
phim, we could then simply forget
about all the others. Whether officially
so designated or not, thar was one of
the “great recordings of the century,”
and, though recorded two or three
years before the Belgrade Boris, it was
superior sonically as well as musically.

Even though the reissued Dutchman
bears the Bayreuth imprimatur, 1t 1S
really about in the same class as the
Belgrade Boris. which is to say “un-
distinguished” would be an under-
statement. The cast looks good on paper:
the late Hermann Uhde as the Dutch-
man. Astrid Varnay as Senta, Ludwig
Weber as Daland. But. while Uhde
and Varnay both gave us many great
performances. on records and in the
theatre, they were both off their form
when this one was taped. and so was
Ludwig Weber. Joseph Keilberth con-
ducted with a heavy hand and a stunning
abstinence from imaginativeness. and
the orchestra and chorus go a long way
toward cementing the impression of a
thoroughly second-rate effort. This was
an early stereo recording, and at best
it is no improvement over the mono
offered earlier, in which the stage busi-
ness sounds clumsy instead of vivify-
ing, and balances and perspectives
are not at all comfortable. According
to the label. side one opens with the
fanfare that calls Bayreuth audiences
into the theatre, but it is not on the
disc, which actually begins, conven-
tionally enough, with the familiar Over-
ture. In the old mono edition we did
have the fanfare, the warning bell and
the orchestra tuning up—the whole
works in terms of atmosphere—but it
was still, after all, the same unsatis-
factory performance. The Klemperer
version, on Angel at full price, is the
one to go for if you want a Durchman—
and if you think you don’t, the
Klemperer could change your mind.

Since these three sets happened to be
among the very few disappointments in
London’s exceptional catalogue, one can
only wonder why it was felt necessary
or desirable to reissue them. Perhaps,
now that Bohm’s marvelous Frau ohne
Sehatren has been restored in this scries
(in stereo now. at one-third of its origi-
nal price in mono) and such other gems
as the Clemens Krauss Salome, Anser-
met's L’Enfant et les Sortileges and
Flagstad’s Alcesie have also becn re-
vived, 1t has become a matter of scrap-
ing the bottom of the barrel. But the
indispensable Krauss Zigeunerbaron is
still in Limbo. and it is high time it
were made available again. K
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pure...and simple

Pure, clean tons...simple.
elegant styling. 2nd the r-ost
meticulously engineer=c
stereo r=ceivers, tape decks,
compacss, tuners, amplifiers
and spea<ers you've ever kaid
ears on. It's all waiting fcr
you at ycurnearest KENWQOOD
Dealer — zhe best stereo com-
ponents pure...and simple!

the sound approach to guality

@KENwooD

15711 S. Broadway, Gardena, Calif. 90247
72-02 Fifty-first Ave., Woodside, N.Y. 11377

Check No. 33 on Reader Service Card



This is what you'll say when you hear the price of the Sony 6200

34 AUDIO e FEBRUARY 1971



This is what you'll say when you hear the Sony 6200

The unusually high price of the new Sony 6200 receiver
is a come-on. For once you know it, you can hardly
resist the temptation to hear it perform and justify its
lofty price. And once you hear it perform, you'll have to
own this superb component.

The real joy of the 6200 lies in its performance. Bal-
anced positive and negative power supplies permit
direct coupling all the way through to the speakers for
unusual clarity. There is power to spare by whatever
measure: 360 IHF watts into 4 ohms, 70+70 watts
continuous power into 8 ohms with both channels driven;
a minimum of 60460 at all frequencies from 20 to
20,000 Hz.

FM performance is equally distinguished. The FET
front end raises the sensitivity to its theoretical limit
(1.2 wV for 20 dB quieting; 1.8 uV IHF), while retaining
the ability to handle strong local stations without over-
load and spurious response. Solid state i.f. filters ensure
that the same superb performance you hear today, you'll
enjoy many years later; the receiver never needs re-
alignment.

Throughout, the accent is on pleasure: the silky feel of
the flywheel tuning action. The precision and stability of
the 6200's tuning: locate the frequency you want on the
long, linear dial with the power off, and the station comes
in clearly an instant after the power is turned on.

And the 6200 is always easily adaptable to your

New SONY:6200 Stereo Receiver

desires: You can elect to hear only stereo broadcasts. Or
you can switch out the interstation muting to find the
weak and distant stations normally hidden in the inter-
station “hash” that muting eliminates (less than 3uV).
Even moderately noisy stereo signals can be heard in
stereo, thanks to a high-blend switch that reduces noise
without affecting separation.

We could document all this performance with a host of
specifications and graphs. But even these can merely
indicate performance, not reveal it. The true revelation
is your own listening experience, and the “ah” of your
reaction to it. For many, that “ah!” will prevail over the
“oh?” engendered by its price—converting that “oh?”
perhaps to a Hmmm... With which, of course, your Sony
dealer will be glad to harmonize. For if he, too, did not
take pleasure in good sound, he would not be a Sony
dealer. Sony Corporation of America, 47-47 Van Dam St.,
Long Island City, New York 11101.

SONY

B
¥

®
TSI ek e g

Check No. 35 on Reader Service Card
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Phono Cartridge Survey

A buyers’guide to the best cartridges now available.

NY ROUNDUP of products is a fairly
A massive procedure, and there are
certain to be omissions of indi-
vidual reader’s favorite products in the
category, when one considers that in the
directory 46 separate cartridges are
listed, and these do not begin to include
all the products of the several manu-
facturers. We estimate. for example,
that there must be at least 65 different
cartridges on the market from those
manufacturers who are in the high
fidelity industry. The only ones listed,
too, are magnetic cartridges. since they
have become the accepted standard for
high quality sound reproduction.

Any testing of cartridges involves
the use of phonograph records, and to
be fanatically accurate, one should use
a new record for each test—prohibitively
expensive, considering that a frequency
record, a square-wave record, and a
wide-range test record must be used to
provide a compiete dossicf on each
cartridge. For frequency runs, the usual
test record is the CBS STR-100. For
wide-range measurements, the STR-120
1s required, since the STR-100 covers
the range only from 40 to 20,000 Hz.
The STR-120 extends the range to
50,000 Hz at the high end. and down
to 10 Hz at the low. Square-wave and
intermodulation distortion tests neces-
sitate the use of the STR-111 disc, which
also has tracking information, although
we used the STR-100 for tracking.

Additionally required are a ’scope,
a graphic recorder, an a.f. voltmeter. an
IM distortion analyzer, and a camera.
The chart shows the “fixed” or static
information about the cartridges tested,
and will indicate that an ohmmeter and
an inductance bridge are also needed.
addition to the equipment listed before.

Our first test was that of frequency

36

response, using the STR-100 record.
Response was first recorded for the
left channel from 40 to 20,000 Hz, fol-
lowed immediately by crosstalk response
of the left channel to a right-channel
modulation on the disc. Next we dupli-
cated the measurement using the right
channel of the cartridge. We then put
on the STR-120 record and measured
response on the sweep from 500 to
50.000 Hz, also on both channels. and
followed this by running curves on
response from 500 down to 10 Hz. We
then measured the output from the
cartridge at a signal of 3.54 cm/scc,
1000 Hz, and divided the figure ob-
tained by 3.54 to obtain the relative
output in mV for a stylus velocity of
I ecm/sec, which provides a comparative
figure.

We then connected the IM analyzer
to the output of the measuring pre-
amp—which, by the way, is equalized
to provide a boost of 6 dB/octave
below 500 Hz, and to be flat above
that turnover frequency. The recording
characteristic of the STR-100 record
consists of a straight line at a slope of
6 dB/octave from 500 Hz down, and
flat above. A complementary equaliza-
tion to this is not obtainable by a simple
RC network such as is used in ordinary
preamps, and it the usual RIAA equal-
ization is used, the resulting curve will
have a 1.5 dB “bump” at 500 Hz, and
will roll off slightly below 50 Hz. This
latter we accept, but a resonant circuit
is necessary to flatten the “bump” at
500 Hz. All measurements are made
through this preamp except for the
square-wave photos, which require a
wide-band linear preamp.

The IM measurements are done at
two recorded levels—at +9 dB for the
lateral bands of different levels—starting

at +6 and increasing in 3-dB steps. The
lateral bands of different levels—at +6
and increasing in 3-dB steps. The
vertical portion has only three bands,
+6, +9, and +12. These IM bands are
presented in duplicate with different
pairs of frequencies—-one is with 400
to 4000 Hz. while the other is with 200
to 4000 Hz. We have sclected only the
+9 lateral modulation at 200 and 4000
Hz. and for the vertical measurement,
we chose the +6 modulation at the
same pair of frequencies. Thus the
measurements should not be considered
“absolute,” but only relative.

One series of bands on the STR-100
consists of a 100-Hz signal recorded
at stylus velocities of 6, 12, 18, 24, and
30 cm/sec. To determine the tracking
force listed on the chart, we measured
the lowest force that would track the
30-cm/sec groove without breaking up.
All these measurements were then fol-
lowed by changing the preamp and
projecting the square wave on the scope
and photographing it. The square wave
photos are unretouched and are simply
prints from the negatives made of the
patterns displayed on the scope. One
should always remember that the curves
and photos are those of a single car-
tridge (two at the most), and while they
are likely to be characteristic of the
entire run of the specified models, they
cannot necessarily be guaranteed as
such. This is a caution which should be
remembered with respect to reports on
any equipment. The only realistic
curves and data should be the average
of a large number of individual units,
which is, of course, impossible in a
limited compilation such as this

(Continued on page 38)
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If you havent heard the on|y

Stereophone in the world that lets you
hear all ten audible octaves

you havent heard anything yet

The remarkable Koss ESP-9 Electrostatic
Stereophone brings you distortion-free
wide-range frequency response never
before possible in headphones . . . flat

+ 2 db monitoring over the entire
audible spectrum of ten octaves. What's
more, you get push-pull, balanced acous-
tical circuitry that cancels out all second
harmonic distortion. The ESP-8 surpasses

the range of even the finest loud speaker sys-
tems. Large, oversized coupling transformers in
the external energizer unit provide high-power
capability in the very low bass range . .. produce
good wave form at 30 Hz with up to 10 volts

input. A simple selector switch on the en-
ergizer unit lets you quickly choose self-
bias, or ac line energizing for precision
level measurements. A soft, wide
headband and patented, fluid-filled ear
cushions provide for fatigue-free moni-
toring of the longest recording session.
There's more to hear about the Sound
of Koss. But until you try a set of Koss
Stereophones for yourself. . you haven't
heard anything yet. Send for our new,
free 16 page full-color catalog. Ad-
dress your request c/o; Virginia

B Lamm, Dept 41,

RKOSS Stere hones

Koss Electronics, Inc., 4129 N. Port Washington Rd.. Milwaukee, Wis. 53212 + Koss Electronics Srl., Via Valtorta, 21 20127, Miian, Italy
Check No. 37 on Reader Service Card



STEREO CARTRIDGES

Stylus type
€ - Conleal
E—Ellipticat
~
N @
MANUFACTURER & N
(Cheled number Ei g SN SPECIAL
indicates adv. page) RV TETAVA FEATURES
Fr/ 18/ )@
¢ /& /5 s F
$ & FIE S8
ADC 2% 029 |0 | 20073 | %1y Only 3stylus ctg. which allows custom
12 matching to each record,
% 10-24€ (30 |20 (073 | %1 As above, bul with single stylus assembly.
=74
a 10226 |30 (20073 | %% | 47K JE{0.3x0.7 | User 65.00
)
10E- 10-0K [0 |20 (073 { %1 |47K [E] 03207 | User 53.50
MK 11 +2
S50XE -6 |20 20092 } %2 |47K |E|0.3%x0.7( User 44.95 | Top of new line of induced magnetic clg. All
2 styli in "*X" senes are interchangeable.
990XE wak (2 [wn]os2 ]2 [ok[E]osxer] use .95
82
22 108K 1 20 | 20] 09F 25 K| ¢] 0.7 User 9.95 | 220XE, with elliptical stylus, $22,00.
b}
880 sPiz sk | oos20f Lof wns | ark| €] 02507 User |85 [gg9s | Response S-10K £1.54B “Naked" diamond
P stylus.
DECCA 4RC 306K | 25 23] 7| 33w | 47k E] 0.5x 06 65.00
&3
ELAC 144 10-24 |26 |17 ]L0 075 T4 JE0.2x0.9 | User 6.5 | 69.50
41202 (B |17 | L0 075 47K | C |05 User 6.5 | 9.50
34417 2-22K | 24 1.0 1 K fC |07 User 6.5 | 39.50
24417 20-20K |22 L5 L5 (9K |Ci0T User 6.5 | 2495
EMP|RE 1000ZE "X | $-40K B |B[Ls -l | 97K [ E]0.2x0.7 | User 7 99.95
999VE'X [ 6-3K 3B (BT %1% [ 47K | E]0.2x0.7 | User 7 7985
$99TE X |6-32K 3 |25 )L Yl% [ UK [E]0.2x0.7 ] User 7 64.95
999SE'X [ 8-32K 3 |2Bj29 ‘514 | 7K [ E]0.3%0.7 | User 7 49.95
$99PE'X | 8-32K 35 [25]20 32 | 47K | E]0.3x0.7 | User 7 44.95
GOLDRING 800- 192K |3 |2 08 W |4K [E|0.3x0.8 | User 7 69.80 | For “state-of-the-art"” tore ams: response
Super £ aurve furnished
B00E- -0 (30 |2 |0 12 [4K |E [0.3x08 | User 7 B.95 | For very good record players;
Mk fl tracing at 1 gm or shghtly over,
GRADO F-1 7-80K 35 | 30[08 0.7:2 | Any |* | User 55 75.00 | *Patented twin-tip-2 separate 0.3-mil comcal
1ips ground on one diamond "' Fluxbridger* generator.
F-3 7-40K 35 (0708 fo72[Ay]c]os User 50 | 49.501 “Fluxbridger” generator,
NORELCO a0 2006 |X [ LD %1% | 47K [ E] 0.3x0.7] User 7 67.50 | Individually calib. chartof freq. resp. supplied
with each cartridge,
ORTOFON SIMT |22 [0 [25]06 1-2 7K L E]0.3x0.7 | Factary | 31 85.00
$15/T 20-0K 130 | 25106 i-2 47K [ E ] 0.3x0.7 | Factory { 18% | 80.00
SL-15'T | 2206 |30 [ 25|06 el 147K [ E | 0.3x0.7 | Factory | 7 75.00
SL-15 2006 {0 f25].02 ¥l f2 E|0.3x0.7 [ Factory |7 60.00 | Pre-amp MP-235, $60.
PICKERING | XV-15" | 10-25€ | 30 |22 | 4.4 Y%l [4K [E[0.2x0.9]| User 5
19E
X1y | 1025 |0 |22 155 | %l | 97K [E{ 03109 User |5 | 5495| Al XV-15 models include “V-Guaid” replaceable
400E stylus and ““Dustomatic’” brush hinged to stylus
| - .
X1/ | 10-25 » |22 (60 13 oK |clos User 5 assembly, exclusive snap-in cartridge mount.
3%
XV-15 0-25€ {20 (22|80 24 | 47K |E | D.4x09 | User 5
20E
V-15, 10-25K | 0 | 22155 W | 47K [E] 0.3x0.9( User 5 49.95| V-15/Phase IV series has high profile;
Phase V- E2"3 Low mass stylus assembly includes
AME ‘Dustomatic™ brush.
V-15 102 [ 25 [@]e6s5 -3 (¥K|Cfor User 5 34.95] V-15°3 senes has '‘Dustomatic™ brush;
AM-3 15-degrees tkp. angle; snap-in cartndge mount.
V-15 10256 | 25 | 20| 55 el | 47K E| 0.3 %09 User 5 49.95
AME-3
SHURE V15 20-25K | 25¢ 0.7 Wl | 7K | E] 0.2x0.7 1 User 6.8 67.50| Analog-computer-designed for finest-quality TT's,
Type I}
Improved
V-15 20-25K | 25+ 0.7 Rl 4K | C 0.7 | User 6.8 | 62.30| Asabove, except with conical stylus.
Type li-7
Improved
MIIE 0-0K | 25 1.0 Welly | 47KV E ] 0.2x0.7 | User 5 1.95| New series of high-trackability cartridges
for geod turntables,
MI3E 20:20K | 25+ 1,2 W-3 1 7K [E] 0.4x0.7 | User 5 39.95| As above.
M75E 0-DK | 25+ 1.2 el | UK [E] 04 x0,7 | User [ 3495 | Lowest cost high-trackability cartridge for
upgrading older turatables,
M-756 2-20K | 25+ L2 31K [ Cl o7 User 6 24,50 | As above, comical stylus.
STANTON 6B1A 10K-20K | 35 L1 I3 | 9K [ C| 07 User 5.5 66.00| All models with *'Longhair” ushes.
Primary calit. std, for rcdg. sys checkout.
6BIEE 10-10K | 35 082 | %elly (47K [E[ 0.2x09 ]| User 5.5 | 72.00| For critical listening; high compliance,
1% dB low mass, and low tkg. force assure min, wear
681SE 20-10K | 35 L1 224 | 4K 1 E| 0,4x0.9] User 5.5 | 66.00| More rugged ctg ellip. stylus des. for med, force;
+i ¢B +2 exc. freq. resp. and lineanty.
S00A 210K | 35 L0 25 (4K |C|o07 User 5 30.00| For heavy-duty on-the-air use
‘148
S00AA 20-10K | 35 1.0 12 | 41K | C] 0.5 User 5 35.00{ For auditioning-room use
*1dB
S00E A-10K | 35 1.0 25 [ UK E] 0.4x09] User 5 35.00{ Larger stylus radivs, tougher armature susp.
+1dB for long life in broadcast applications.
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Directory of Manufacturers

ADC (see Audio Dynamics Corp.)

Audio Dynamics Corp.
Pickett District Road

New Milford, Conn. 06776
Check No. 135 on Reader Service Card

B & O of America
525 E. Montrose

Wood Dale, lil. 60191
Check No. 134 on Reader Service Card

Benjamin Electronic Sound Corp.
40 Smith St.

Farmingdale, N.Y. 11735
Check No. 133 on Reader Service Card

Decca (see Paoli High Fidelity Consultants)
EMI (see Benjamin Electronic)

Elpa Marketing Industries

New Hyde Park, N.Y. 11040
Check No. 132 on Reader Service Card

Empire Scientific Corp.
1055 Stewart Ave.

Garden City, N.Y. 11530
Check No. 131 on Reader Service Card

Goldring (see IMF Products)

Grado Laboratories, Inc.
4616 Seventh Ave.

Brooklyn, N.Y. 11220
Check No. 130 on Reader Service Card

IMF Products
7616 City Line Ave.

Philadelphia, Pa. 19151
Check No. 129 on Reader Service Card

Norelco (see North American Philips Corp.)

North American Philips Corp.
100 E. 42nd St.

New York, N.Y. 10017
Check No. 128 on Reader Service Card

Ortofon (see Elpa Marketing)

Paoli High Fidelity Consultants
P.O. Box 876

Paoli, Pa. 19301
Check No. 127 on Reader Service Card

Pickering & Co., Inc.
Sunnyside Bivd.

Plainview, N.Y. 11803
Check No. 126 on Reader Service Card

Shure Brothers, Inc.
222 Hartley Ave.

Evanston, IIl. 60202
Check No. 125 on Reader Service Card

Stanton Magnetics
Terminal Drive

Plainview, N.Y. 11803
Check No. 124 on Reader Service Card
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THE SANSUI (S-
QUADPHONIC SYNTHESIZER

- —

SANSUI 0S-I

4-CHANNEL SOUND FROM ANY 2-CHANNEL SOURCE

Senses and recovers the ambient information
hidden in your stereo discs, tapes and broadcasts

After having discovered that the ambient components of the original total sound
field are already contained in hidden form, in conventional stereo records, tapes
and broadcasts, Sansui engineers developed a method for sensing and 2.ch. input :
recovering them. These subtle shifts and modulations, if re-introduced, — 2::;:'homc
breathtakingly recreate the total of the original scund as it existed in the Rl matrix :_r—j?
recording or broadcast studio. Phisemagutation
The heart of the Sansui Quadphonic Synthesizer® is a combination of a unique lrevit
reproducing matrix and a phase modulator. The matrix analyzes the 2-channel
information to obtain separate direct and indirect components, then redistributes Phase-modulated signais
these signals into a sound field consisting of four distinct sources.
This type of phase modulation of the indirect components, applied to the additional
speakers, adds another important element. It sets up a complex phase interference fringe in the
listening room that duplicates the multiple indirect-wave effects of the original field. The result is
parallel to what would be obtaind by using an infinite number of microphones in the studio (M1 through
Mn in the accompanying illustration) and reproducing them through a corresponding number
of channels and speakers.

Sound source The startling, multidimensional effect goes beyond the four discrete sources used in conventional
A-channel stereo, actually enhancing the sense of spatial distribution and dramatically expanding the
\ dynamic range. Also, the effect is evident anywhere in the listening room, not just in a limited area
at the center. And that is exactly the effect obtained with live music! This phenomenon is one
Lo of the true tests of the Quadphonic system.
- L/ N\ The Sansui Quadphonic Synthesizer QS-1 has been the talk of the recent high-fidelity shows at which
Lo / L/ it has been demonstrated throughout the country. You have to hear it yourself to believe it. And you
K m\' Wek l&y- / can do that now at your Sansui dealer. Discover that you can hear four channels plus, today,
l\‘:ﬁr;yg 4 5‘;(} »:"’ with your present records and present stereo broadcasts. $199.95.
e R SPJ?I; ASH.
|sp; | *Patents Pending
Listening r
ik b SANSUI ELECTRONICS CORP.

Woodside, New York * Gardena, California

SANSUI ELECTRIC CO., LTD., Tokyo, Japan * Frankfurt a M., West Germany
Electronic Distributors {(Canada), British Columbia Check No. 39 on Reader Service Card




Phono Cartridge Survey—Continued

ADC-25

This cartridge was profiled in the July, 1969
issue and is included in addition to the ADC-
220 because we have long used it as a reference
standard. Our unit has a frequency response
which is within 1dB up to 20,000 Hz! It uses
the induced-magnet principle whereby the
stylus does not move a heavy magnet; instead
the magnet is fixed and the stylus moves a tiny
magnetic collar which in turn moves between
the pole pieces. Three styli are provided—two
bi-radial or elliptical and one conical type.
Styli can be interchanged in a matter of
seconds and, in theory, the critical user can
get optimum results from his records. Avail-
able as ADC-26 with single elliptical stylus at
a reduced price.

IM dist.: 1.6 lat., 2.2 vert. Tracking: 0.75 g.

ADC-220XE

This is a relatively inexpensive model, using
the same induced-magnet principle as the
ADC-25 described above. Response continues
to about 35,000 Hz preceded by a small peak
around 15,000 Hz. Separation is in the vicinity
of 25dB at 1000 Hz, falling to 20 dB at 10,000
Hz. Itis an up-dated version of the older ADC-
220, having the new snap-on stylus assembly.
IM dist.: 2.5 lat., 54 vert. Tracking: 0.75 g.

Audio Technica

This unit may or may not be on the market
under this name, but the product is used by
a number of manufacturers in completed
modular systems. Performance is reasonably
comparable with other models—flat to about
5 kHz, then rising 4 dB at 9000 and remaining
there to 20,000, then rolling off to -5 dB at
30 kHz. Separation is 22 dB through most of
the range, rising to 26 at 3500 Hz, then grad-
ually decreasing to 10 dB at 15 kHz.

IM dist.: 2.1 lat., 2.8 vert. Tracking: 0.75 g.

Decca 4RC

This cartridge was reviewed in June, 1970
and it has several interesting features. No
cantilever is used between stylus and magnet
which, it is claimed, results in more accurate
tracing of the record grooves. Tracking weight
is higher than most other top-grade cartridges
but, according to the manufacturers, record
wear is less due to the lower effective tip mass
and use of a hand-polished diamond. The
reviewer stated “‘it measures better and sounds
better than any other pickup I have tested to
date.” Note that this product is manufactured
by Decca Gramophone Ltd. of England,
which is in no way connected with Decca
Records, a division of MCA, Inc. of New York.
IM dist.: 2.1 lat., 2.5 vert. Tracking: 3 g.
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This model, AT-35X, is

used in the Electro-
Voice Landmark 100

compact system, which
was
November,

reviewed in the
1970 issue.
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B&O SP-12

This unit was profiled in the October, 1970
issue with a complete description of its mech-
anism. The stylus arm terminates in a “micro-
cross” which relays the flux to the four pole
pieces. Response is smooth up to about 15 kHz,
then rises some 4 dB at 21 kHz, after which it
drops off to -10 dB at 30 kHz. Separation is
around 20 dB dropping to 12 dB at 20 kHz.
IM dist.: 3.2 lat., 4.0 vert. Tracking: 0.5 g.

Elac STS-444E

The Elac cartridge employs the moving-
magnet principle, invented by Dr. Ahrens of
that company. The magnet—a tiny bit—is in
the end of the stylus arm opposite the stylus,
and its movements generate the flux changes
through the four coils. The method is simple,
effective, and relatively easy to manufacture.
The differences in performance of the various
models using this construction testify to the
ingenuity of the individual designers in adapt-
ing the method to their products. This car-
tridge is very flat up to 20,000 Hz, then drops
off to 10 dB down at 26,000. Separation is
better than 25 dB throughout most of the
range, dropping to 15 at 10 kHz, and 10 at
20 kHz.

IM dist.: 3.0 lat., 4.0 vert. Tracking: 0.75 g.

Empire 1000ZE/X

The 1000 ZE was profiled in the November,
1970 issue, but the “X” model is still an
improvement. Response is smooth, being | dB
down at 10 kHz, 3 dB at 20 kHz, and about
8 at 30 kHz. Separation is better than 25 dB to
above 10 kHz, and then drops to 15 at 20,000.
Flatness of response is attributed by the manu-
facturer to the use of laminated pole pieces.
The built-in stylus protector swings down to
keep the stylus from contact with undesirable
objects until vou want to play a record. Then
you swing the protector up and away.

IM dist.: 2.2 lat.,, 3.0 vert. Tracking: 0.5 g.

Goldring 800 Super E

This British-made product is praised by
many users, and it is a pleasant sounding
unit, fairly flat to 20 kHz, with a little trough
at 5000 to 7000 Hz—about 3 dB. This is not an
uncommon condition with cartridges, and
probably results from damping to eliminate
the main resonant peak, which in this unit
is about 21 kHz. Separation is about 22 dB
throughout the spectrum up to about 15 kHz,
and then it decreases to about 15 dB at 20 kHz.
IM dist.: 2.1 Lat., 4.3 vert, Tracking: 0.75 g.
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Phono Cartridge Survey—Continued

Grado F-2

Another new principle—this time using a
“flux-bridging” generator. The generator
itself is a toroidal structure with four gaps.
The moving element is placed adjacent to the
gaps but affects only the fringe field and acts
much like a moving-coil pickup. Note the
low inductance of the coils which are so placed
as to neutralize hum pickup, thus eliminating
the need for a shield. Response is flat and
slightly rising to + | dB at 20 kHz, then drops
to only 10 dB down at 50 kHz. Obviously this
cartridge should be a logical choice for play-
ing the four-channel discs. Separation is better
than 25 dB over most of the spectrum, and is
still at least 15 dB at 45 kHz.

IM dist.: 2.5 lat., 6.0 vert. Tracking: 1.0 g.

Ortofon SL-15

The only moving-coil cartridge in this sur-
vey, the Ortofon has long been on the market
in two forms—with a transformer built into
the cartridge itself, and with a separate trans-
former to be connected between the cartridge
and the usual 47,000-ohm-input preamp. Note
that in the chart, the inductance of the coil
itself 1s shown as 350 microhenries, rather
than in the usual millihenry range. Since the
cartridge output impedance is only 2 ohms
and its output is .04 mV/cm/sec, some addi-
tional step-up in voltage is required for the
average preamplifier. We had both the sepa-
rate transformer, and a new pre-preamp which
is now available for use with the Ortofon,
and we made measurements with both.
Response was similar, essentially flat to 10
kHz on the high end, then rising to a peak of
about 15 dB at 23 kHz, then dropping back
to flat again at 50 kHz. This would result in
considerable *brightness,” but with some
speakers it might be considered desirable.
And for four-channel records, it would be
ideal. The response peak, which is quite
broad, actually, can be corrected readily by
most tone controls, and especially so with
some of the selective equalizers. Separation
with either amplifier or transformer was
about 22 dB throughout the entire range,
in consideration of the increased response
in the 20-30 kHz range.

The new pre-preamp consists of a single
grounded-base transistor in each channel
along with a very well filtered power supply
and input and output jacks. It represents a
desirable addition to the Ortofon, since it
eliminates the possibility of hum pickup by
the exposed—although well shielded—trans-
former.

IM dist.: 2.2 lat.,, 3.8 vert. Tracking: 1.0 g.
with transformer: 2.6 lat., 4.0 vert.
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Pickering XV15-750E

The top-of-the-line descendant of the first
magnetic cartridge to attain popularity in
the high fidelity field, the XV15-750E has a
very flat response to 10 kHz. then rises about
3 dB at 19 kHz and drops off to -10 dB at
30 kHz. Separation is better than 25 dB, then
decreases smoothly to about 6 dB at 20 kHz
The Pickerings employ the “Dustamatic”
brush which rides in the groove ahead of
the stylus and clears if from dust and lint—
no more “rugs” on your styli. The new plastic
fixtures for mounting simplify the entire
operation of putting a cartridge into the head,
since the fixture snaps into the head or
attaches by a single screw and the cartridge
is simply snapped into the plastic fixture.
IM dist.: 2.6 lat., 2.8 vert. Tracking: 0.5 g.

Shure V15-Ii, Improved

This cartridge is the top of a long line
of fine cartridges—individually tested before
leaving the factory, and recognized as one
of the choices of many audiophiles. When
used with the recommended capacitance in
the connecting cables—450 pF—this cartridge
is flat within 1 dB to 20 kHz, then falls off
rapidly, being down 10 dB at 24 kHz. Separa-
tion is around 27 dB throughout, up to 15 kHz,
then decreasing to 15 dB at 20 kHz. The VI15-
11, Improved was profiled in the March, 1970
issue.
1M dist.: 2.6 lat., 2.8 vert. Tracking: 0.5 g.

Stanton 681EE

This cartridge is known as the “calibration
standard,” and is used for this purpose in
many recording studios and record factories.
[tis guaranteed flat within + 1.5 dB to 15 kHz,
and a calibration is provided with each one
as it leaves the factory. The one we measured
was right on the button with the specifications
on the calibration slip which accompanied it
(which serves as a justification of our own
equipment.) The separation is better than
25 dB from 60 to 2000 Hz, then decreases
gradually and smoothly to 8 dB at 10 kHz,
and remaining in that vicinity up to 20 kHz.
The unit is beautifully packaged (as a matter
of fact, packaging of cartridges is becoming
as important as the packaging of cosmetics has
been for years), with a gleaming metal case,
plus a smaller metal case in which you can
store your spare styli and also a small screw-
driver. And with the exception of the Orto-
fons and Decca every cartridge in this survey
has a user-interchangeable stylus, so you can
go from conical 0.5-mil to various tip radii
on elliptical or in some instances, to a 3.0 or
2.7-mil stylus for playing your old 78’s. If
you can remember that far back. The unit is
shown with its dust brush.

IM dist.: 2.3 lat., 2.3 vert. Tracking: 0.5 g.
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V-M “Synchro-Matic”’ Automatic
Turntable, Model 1555

MANUFACTURER'S SPECIFICATIONS:
Speeds: Two, 33% and 45 rpm. Motors:
two, synchronous; one for turntable, one
for cycle change. Dimensions: 183"
wide, 1434" deep, 6%2"" high over dust
cover. Weight: 20 |bs. Price: $220, with
Shure M-71 cartridge, dust cover, and
base.

For some strange reason, there have
been no truly high fidelity record
changers made in the U.S.A. for almost
the history of the high fidelity industry.
There have been many excellent single-
play turntables made here, and very few
anvwhere else in the world, but the
high quality changer has remained the
province of the Germans and the
British. with one recent importation
from Italy which looks good, but which
we have not tested to date.

The new V-M “Synchro-Matic” does
qualify as a high fidelity changer, and
it offers a number of features not
exhibited heretofore in automatic turn-
tables.

Audiophiles have often been worried
about the use of a single motor for both
record turning and the operation of the
changing mechanism, in spite of the
excellent performance that several
European manufacturers have gotten
out of single-motor automatics. The
audio buff who sticks with his single-
play turntable will argue’that the better
tape recorders have three motors, so
why can’t a turntable have a motor for
each function—which would require but
two, while the professional tape re-

corders need three for the functions of

rewinding, take-up, and the constant-
speed capstan drive.

The V-M is the first automatic we
have seen that employs two motors.
Both are small “clock-type” synchronous
designs, with the turntable motor re-
volving at 300 rpm and the changer
motor turning at a geared-down 4 rpm,
but still completing its change cycle at
13 seconds at either turntable speed.

The operating procedure of the V-M
turntable is as follows: After actuating
the cycle—by depressing either the auto-
matic or manual play keys or by the arm
on completion of a record—the turntable
motor stops, the arm rises and swings
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to the right, the next record is lowered
half way to the platter, its diameter is
sensed by the arm, which then backs
off about % in., the record is lowered
to the platter, the arm moves in to the
first-groove position, the turntable
starts rotating, and the arm lowers gently
to the record. That is quite a compli-
cated procedure, but it is controlled by
a single cam driven directly by the
change-cycle motor, geared down to
4 rpm. During the cycle, a switch wafer
driven by the shaft of the change-cycle
motor shorts the pickup leads for
silence during the change. While the
record is playing, the arm has no me-
chanical connection with any of the
cams and levers of the changing mech-
anism. It has an extension of arcuate
form which obscures the light from a
small lamp, preventing it from shining
on a photo-sensitive cell. At the end of
the play, the end of the extension moves
past the light beam. which illuminates
the cell and inaugurates the change
cycle. The operating cam is a die-cast
disc with grooves and convolutions on
1t which actuate the various levers that
perform the multitudinous movements
to cause the change. The center spindle,
with its three arms, is actuated by a flat
beryllium-copper spring strip which is
moved horizontally, parallel to the
chassis, then is guided around 2 curved
path to end up as a vertical motion in
the spindle.

The turntable proper—an aluminum
stamping with its rubber pad neatly
finished—rests on the “drive turntable.”
another stamping which is driven by
a flat rubber belt from the drive
motor turning at 300 rpm. Change of
speed is accomplished by a lever which
coaxes the belt from the smaller diam-
eter ol the motor shaft for the 333 speed
to the larger diameter for the 45, and
back again as directed by the control

just back of the operating keys. Raised

numbers are uncovered as the control
is moved from one position to the other
to indicate the turntable speed.

The arm 1s an aluminum tube with
a 28-deg. bend near the head, which
plugs into a socket in the end of the
arm. The head—a plastic molding.
chrome “plated” by the usual evapora-
tion process—is held in place by a collet-
like ring, and accommodates the car-
tridge in an adjustable position to
compensate for variations in overhang.
Balancing the arm is simplified by a
knob which actuates a roller that bears
on the underside of the arm extension
and moves the weight forward and
backwurd as the knob is turned. Aux-
iliary metal strips are provided to
increase the mass of the counter-weight
for cartridges heavier than normal.

After the arm and cartridge are
balanced, the stylus force is set by
another knob on the left side of the
arm mounting, with the force being
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indicated through a small hole in the
front of the housing. A height adjust-
ment screw is accessible from the top of
the mount, while another adjustment
for stylus landing is accessible once
the platter is removed—a simple opera-
tion, since it is held onto the drive turn-
table by a “C” washer.

The mechanism is supported from
the chassis plate by rubber mounts
to reduce the effect of external bumps
or vibration on the unit. Cup washers
can be inverted over the rubber mounts
to lock the mechanism to the chassis
plate for transporting.

At the rear of the unit are three
openings—one for the power cord. one
for an accessory a.c. outlet, and one
for the signal output phono receptacles,
along with a ground screw. Four good-
sized rubber feet serve to hold the
mechanism into the walnut-finished
case, which provides excellent protection
to the mechanism with its fiber-board
bottom plate. An attractive smoky plastic
dust cover fits onto grooves in the base.

Operation

Four operating keys are provided—
stop, automatic. manual. and cue. As
many as six records may be stacked on
the spindle. and automatic play is started
by depressing the auto key. For manual
playing, a single record is placed on
the spindle and the manual key is de-
pressed, starting a change cycle, lower-
ing the record to the platter, and bring-
ing the arm over the starting groove.
where it can be lowered by depressing
the cue key. The arm may be lifted at
any place by again depressing the cue
key. and lowered again into the same
groove by another action of the key.

Performance

Before actually using the unit to play
records. we made all the usual tests
and measurements. using the Shure
M7IMB cartridge with which the unit
is equipped. In the important range—
610250 hz—we found wow-and-flutter to
be a low .06%, which increased to only
0.1% in the range from 0.5 to 6 Hz. The
signal-to-noise ratio mecasured 34 dB.
unweighted. which would approximate
54 dB if we convert this to the “audible
rumble loudness level.” which more
accurately describes the cffect on the
ear with the average home system.
The 13-second change cycle was
constant for cither speed of the turn-
table, as would be expected since it is
the result of using a separate motor
for the chaning operation. Most changer
mechanisms are driven by the turntable
platter itself, and at different speeds
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Folds auxiliary counterweight.

Fig. 2—Close-up of turntable drive motor pulley and belt-shifting mechanism. Belt

is in the 45 rpm position.
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Fig. 3—Frequency response curves of the V-M Synchro-Matic 1555 equipped with

a Shure M71MB cartridge.

the time of cycling varies.
In playing use. the unit performed as
its measurements indicated, with

consistent operation over a number of

hours of listening. The V-M “Synchro-
Matic” is built cconomically with the
use of plastics where they would suffice,
as is usual with modern designs. But we
could find no fault with their use in
the performance of the unit. We did
find one “problem” in its operation—
with a single record on the platter. de-

pressing the manual key would cause a
change cycle. and then the turntable
drive motor would stop. A little study
taught us that the turntable motor could
be persuaded to continue if we stopped
the arm during the cycle at the time it
was “feeling” the diameter of the record.
That was the simple answer to the
puzzling behavior of the unit, and once
we learned that, the problem ceased to
exist, C. G. McP.
Check No. 45 on Reader Service Card
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TEAC A-7030U Stereo Tape

Deck

MANUFACTURER’S SPECIFICATIONS:
Speeds: Two, 15 and 7% ips. Heads:
Four; two-track erase, record, and play-
back, and four-track playback. Reel
Size: 102" max. Motors: Three; dual-
speed hysteresis synchronous for cap-
stan drive, two eddy-current for reel
turntables. Wow and Flutter: 15 ips,
.05%; 7%2 ips, .08%. Signal-to-Noise
Ratio: 58 dB (2-track); 55 dB (4-track).
Crosstalk: 40 dB at 1000 Hz. Frequency
Response: 15 ips, 40 to 20,000 Hz + 2
dB; 7% ips, 50 to 15,000 Hz + 2 dB.
Inputs: Microphone, 10,000 ohms, 0.5
mV min.; line, 300,000 chms, 0.1 V min.
Output: Approximately 1 V for a load
impedance of 100,000 ohms or more.
Fast Winding Time: Approximately 200
sec. for 2400 ft. of tape. Dimensions:
20%” high, 173%" wide, 8-1/16" deep,
(10" over knobs). Weight: 62 Ibs. Price:
$749.50.

This is the first tape deck with the
15-7%2-1ps speed combination we have
been privileged to examine in a long
time. and it is a delightful machine to
operate. The control is by relays and
solenoids. which makes it possible to
add a remote-control accessory when de-
sired, and for special applications such
as language laboratories, another
accessory—a remote pause control—is
available.

The A-7030U accommodates 10%
reels. as well as any smaller sizes one
wishes to use. It is basically a two-track
machine, but has the additional four-
track head for playing tapes recorded
with this configuration—which naturally
includes most pre-recorded tapes.

The unit has the usual arrangement
with the reels at the top, the operating
controls in the lower portion of the
transport section, the amplifier is in a
separate chassis mounted in the same
cabinet as the transport.

The operating controls along the
lower portion of the transport are: the
power switch, with a pilot light above
it. followed by the tape-spced switch,
the recl-size switch, the two track/four
track switch, all of which are push-
push buttons, and the CUE button, a
momentary switch. To the right are
three short bars controlling tape
motion—REWIND, FAST FORWARD, and
PLAY, with a long sTOP bar underneath
them. At the right edge of the panel are
the RECORD button, with the RECORD
pilot light above it. The head assembly
1s above the push-push switches. and
the counter, driven by a belt from the
supply recl, is to its left. Above the
counter is a stabilizer roller with a
compliance arm alongside, the latter
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Fig. 1—Front view of amplifier section.

with a sensing post over which the tape
is threaded. The stabilizer roller is fitted
with a 1%-1b. flywheel to iron out any
variations in tape feed from the supply
recl. The sensing post is designed to
work with a picce of aluminum foil on
the back of the tape, and as the foil
passes the post, the machine will cither
do nothing, stop. or rewind the tape and
then stop. depending on the setting of
a switch on the rear panel of the deck.
To the right of the head assembly is
the capstan—of massive dimensions,
since it measures 0.475 in. in diameter.
Above it is the pinch roller. and to its
right is the automatic shut-off lever.
Holding the reels in place are two
large reel clamps which accommodate
NAB 10%-in. reels. and which lock in
place with a slight turn of the knob.

For 7-in. and smaller reels. rubber
slip-on reel holders are provided. In
addition to the stabilizing roller. there
is also a scrape-flutter roller between
the record and play heads. as well as
tape-lifters which are retracted in the
fast-wind positions when the CUE button
is depressed.

The amplifier  section. shown in
Fig. 1. has two phone jacks for left
and right microphone inputs under the
record-level controls--the left pair con-
trolling microphone levels and the right
pair for the line inputs. which may be
mixed together for recording. The con-
trols arc¢ dual-concentric types, with
the anodized aluminum front knobs
controlling the left channel, while
the larger black plastic knobs are for
the right channel. Next are the two 4%-
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Boom Boon.

We’ve taken our most versatile, best-performing unidirectional studio micro-
phone, the Shure SM53, and made it even more versatile by developing a
complete boom accessory system that equips the SM53 for every conceiva-
ble boom and “fish-pole” application! Shure design engineers started with a
major breakthrough in design: a small, lightweight, extremely effective
isolation mount. They developed a super-flexible isolation cable, a pair
of highly-efficient front-and-rear windscreens, and a 20” boom extension
pipe. Finally, they developed a complete boom assembly that com-
bines unusually small size with superb control and noise isolation.
Result: an accessory lineup that makes every Shure SM53 studio

microphone a complete microphone
system! Write: Shure Brothers Inc., 222 g! SR E
Hartrey Avenue, Evanston, lllinois 60204. y |

Check No. 47 on Reader Service Card



in. VU meters, illuminated whenever
power is on. Between them are two
more push-push switches which control
which channel is recording. To the right
of the meters is another push-push
button which selects source or tape
monitoring, followed by the cutput
level control, also a dual-concentric
type. Below this is a stereo phone jack.

The amplifier and the transport as-
sembly are connected electrically by
two cables, each with octal plugs, and
by two separate play-head cables
plugged into phone jacks on both ampli-
fier and transport. The remote control
accessory requires a I1-pin plug, while
the pause control uses a 6-pin DIN
plug. with only three wires. Actuation
of the pause control in the accessory re-
leases. the brake and capstan solenoids,
stopping the tape motion. In addition to
the interconnecting cables, there is a
ground strap between the two scctions.

Amplifier Circuitry

The amplifiers are relatively straight-
forward in design, with conventional
solid-state circuitry. Each play amplifier
consists of u three-transistor pre-
amplifier section. ¢ending in an cmitter
follower, with feedback from its emitter
to the emitter of the first transistor,
switched by a relay as the speed-change
button is actuated. The preamp s
followed by a twin-T filter. followed by
the TAPE-SOURCE switch and the output-
level control. This feeds a two-transistor
amplifier which provides the necessary
gain 10 supply the output signal and
also drives the meter amplitier—u single
transistor—which is also switched from
tape to source. Adjustable resistors serve
to balance the indications between the
two signals. In addition to feeding the
meter amplifier. the amplifier also feeds
another transistor which is a transformer
coupled to the phone jack to permit use
of conventional low-impedance head-
phones. A bias trap across the output
terminals eliminates any residual bias
from the amplifier.

The record amplifier consists of a
microphone preamp stage followed by
the mic volume control. which is paral-
leled by the line input volume control.
Both are adjusted to similar outputs by
variable resistors. The mixing controls
then feed a two-transistor feedback pair
with some high-frequency equalization,
and the output drives the recording
output stage. a single (ransistor with
resonant Circuits across partof its emitter
resistor to provide the required high-
frequency peaking. The output from the
collector feeds the record head through
another bias trap. with bias being ad-
justed by a variable resistor. In the

48

Fig. 2—Showing transport section from rear. Note massive
flywheels on both capstan (left) and stabilizing roller (right).

2-track 2-track
erase record 4-track 2-track
head head play head play head

Scrape flutter
filter.roller - i

Tape lifting rods

Fig. 3—Close-up view of the head assembly. Note the addi-

tional head at right for playback of four-track tapes.

5dB

PLAYBACK FROM STANDARD TAPE-15 IPS

7% 1PS
\

RECORD AND PLAYBACK-15 IPS

o) Rl
o =k 7% IPS
/ W
20 50 100 500 500 5K 10K 20K

FREQUENCY -Hz

Fig. 4—Response curves for playback of standard frequency
tapes and for recording and playback at both speeds.
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play mode, the record heads are shorted
to ground.

The bias/erase oscillator, operating at
108 kHz, consists of a balanced push-
pull circuit, with the output deriving
from a secondary winding on the oscil-
lator coil. When recording on only one
channel, a simulated load impedance
absorbs the signal which would normally
be supplied to the head not in use.

The power supply utilizes a trans-
former with two secondaries—one for
the meter lamps and one for collector
supply tor the amplifiers. This is rectified
by two diodes. and is well filtered. A
relay in the amplifier chassis performs
the equalization changes necessary for
the two speeds, and with six more re-
lays in the transport, there 1s a comple-
ment of seven altogether, along with
24 transistors and 10 diodes.

Accompanying the A-7030 is an
attractive flexible plastic cover which
can be used to protect the machine from
dust and exposure. Also included are
the ubiquitous tlannel polishing cloth,
two spare fuses, a small bottle of oil,
and two Allen wrenches for use in
ordinary maintenance operations. Also
included, of course, are the two NAB
reel holders, two rubber reel stops tor
7-in. and smaller reels, and one
aluminum NAB empty reel. The
power cord, separable, and two phono-
tipped patch cords are provided for the
necessary connections.

Operation

As would be expected from a pro-
fessional caliber unit, such as this one,
the machine performed flawlessly. One
of the usual tricks that reviewers are
wont to perform is trying to break the
tape. I can be done if you try real hard,
but it requires two fingers or two hands
to operate the controls fast enough and
it you do not follow the instructions
given. It is suggested that when fast
winding and a stop is desired that you
should first depress the fast-winding
lever for the other direction, then the
stop button. If you do this, you can’t
break the tape. If, however, you go from
fast wind to stop and then immediately
to play, you are likely to break the tape,
but it requires some very fast finger
work. The first time we succeeded in
breaking the tape we thought we had
outwitted the machine, but it happened
at an old splice. We did succeed later
in breaking the tape itself, but only
by disregarding the directions.

There 1s understandable joy in using
a muachine at 15 ips, even though it
uses tape up fast. But what can we use
for a source? We did have some 15-ips
tapes that have been on hand for some
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time, and used this as an opportunity 1o
dub them to another machine at 7%2 so
we can play them at will. But the ad-
vantages of those tapes were only that
we had them—they were mono, and al-
most twenty years old.

The performance of the A-7030U is
so good at 7% that the only advantage
of the 15-ips speed would be for the
individual who does a lot of original
recordings—there is no need for 15 ips
if you are recording from the air or
for dubbing trom phonograph records.
Thus the main advantage of this
machine is that of its finely finished
construction, its very low wow and
flutter, 1ts excellent separation, and
its signal-to-noise ratio.

Performance

The frequency response of the
A-7030U is shown in Fig. 4 from stand-
ard tapes. and from signals fed in at a
constant level. The slight rolloff at the
low end was not in evidence when we
adjusted the input signal to the VU
meters on the recorder, only from a
flat input signal.

Flutter and wow measured a very low
of .03% at 15 ips, and .06% at 7'%. both
of which are excellent. Signal-to-noise
ratio at 15 ips was measured at 58 dB
below the 3% distortion point, which
occurred at +9 dB above the indicated
0 dB of the VU meters. At 7%2 ips, S/N
was 56 dB. Harmonic distortion was
3% at +9 dB, 1.6% at +6 dB, and 0.5%
at 0 dB and at 10 dB below indicated 0.
These figures were for all frequencies
from 100 to 10,000 Hz, increasing to
1.2% at 50 Hz (which might be the fault
of the generator). Rewind time for
1800 fect of tape was clocked at 90
seconds, which is pretty fast. Channel
separation was measured at an even
50 dB, also excellent. Four-track per-
formance was essentially 1dentical,
with only 2 dB lower S/N.

Using a hysteresis motor for capstan
drive through a belt to a heavy fly-
wheel, there was no change in speed as
frequency was varied. Nor was there
any change as voltage was lowered to
50. However, the machine would not
start at any voltage lower than 96, but
once playing it would continue down
to 50 volts. The brakes, employing 270-
deg. felt-lined copper bands, were
extremely effective.

In conclusion, the A-7030U is a solid
machine, built on a 3/16” steel panel
as the main chassis, and it should last
forever. And it is also a “‘solid” per-
tormer which should require a minimum
of maintenance. [t is a recorder o' which
anyone could be justly proud.C.G. Mc¢P.

Check No. 48 on Reader Service Card
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GREAT
STEREO
STARTS HERE!

If you’re becoming serious about listening
to stereo equipment, here's a cartridge
to get you started on the right track —
the ADC 220XE. Like its more expensive
brothers, it is carefully crafted by hand
with our exclusive induced magnet
design. It tracks accurately and yields
faithful sound reproduction with
virtually any changer or tonearm. As you
can see, the 220XE is really a great first
cartridge. And even its low price of $22
will be music to your ears.

Of course, when you're ready to move up
to more sophisticated stereo equipment,
you can choose from ADC's complete

line of superior cartridges. Isn't it nice to
know we won't desert you on the way up?

ADC 220XE SPECIFICATIONS
Output: 6 mV at 5.5 cms/sec.
recorded velocity.

Tracking Force: 1 to 212 grams.
Frequency Response: 10 Hz to 18 kHz
*+ 3dB.

Channel Separation: 20 dB from 50 Hz
to 10 kHz.

compliance: 20 x 1078 cms/dyne.
Vertical Tracking Angle: 15°.

Rec. Load Impedance: 47,000 ohms
nominal.

Price: $22 Suggested Resale.

Write for detailed specifications on
other “X" series cartridges.
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AUDIO FOR
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OM-1 OMNI SPEAKER SYSTEM. We've been in it from the
beginning .. . at point ALPHA in time. Our engineers took
audible sounds—electronically produced, and made them
clear, high fidelity tones. We participated in the design and
engineering of speakers to create the world’s finest stereo-
phonic sound reproduction. Now, we have reached OMNI ...
OM-1 OMN! SPEAKER SYSTEM produces sound uniformly
for any part of the room. It is “omni-directional,’”” (radiates
360 degrees). This new concept radiates both direct and
reflected sound deftly, creating a real depth sensation. You
can place this OMNI speaker anywhere from the middle of
the room to a corner bookshelf. The UTAH Omni Speaker
is a wonderful new way to enjoy music.

sound ali around | SPECIFICATIONS

Woofer; 8” diameter, cloth roll sus-

pension, 13/4 pound magnet struc-

ture, 1”7 voice coil. Tweeter; 3"

diameter, co-axially mounted, Alnico
V magnet. Crossover frequency;
4,500 Hz. Cabinet; 9%/4 x 9%/s x 14/2"
high, durable laminated walnut fin-
ish. Power; 30" watts peak, (15 watts
program). Response, 35/18,500
Hz. Impedance, 8 ohms. Shipping
weight, 15 pounds.

A A oAk,
" ,.’Q,. Vi /Y
\ ¥
v

HUNTINGTON, INDIANA 46750
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Sherwood Model S-7100 AM/FM Stereo Receiver

MANUFACTURER’S SPECIFICATIONS:

FM TUNER SECTION: IHF Sensitivity: 1.9 V. 8/N: —65dB.
THD: 0.5% . Selectivity: 40 dB. Capture Ratio: 2.8 dB. Spurious
Response Rejection: 87 dB. Image Rejection: 78 dB. I.f. Rejec-
tion: 90 dB. Stereo Separation: 40 dB (@ 1 kHz.

AM TUNER SECTION: Sensitivity: 5 «V (@ 60% Mod. for 6 dB
S/N. Selectivity: 7.5 kHz @ -6 dB. Frequency Response:
—6dB @ 4 kHz. Image Rejection: —50 dB @ 1 MHz. Lf. Rejec-
tion: —45 dB @ 1 MHz.

AMPLIFIER SECTION: IHF Power: 70 watts total, 8 ohm load.
RMS Power: 25 watts/channel. THD: 1.0% at rated output,
0.2% at 10 watts. IM Distortion: 1.0% at 8 ohms, rated output;
0.35% at 10 watts. Power Bandwith: 25-20kHz. Frequency Re-
sponse: (Aux): 30-20 kHz =+2 dB. Damping Factor: 30 @ 8
ohms. Tone Control Range: Bass: =13 dB (@ 100 Hz; Treble:
+13 dB @ 10 kHz. Input Sensitivity: (For rated output): Phono:
1.5 mV; Aux: 3.8 V. Hum and Noise (IHF): Phono: —65 dB;
Aux: —75 dB.

GENERAL: Size: 17% in. W. X 55 in. H. X 13% in. D. Price:
$199.95 (Walnut case included).

We never cease to be amazed at just how much value can be
packed into a receiver chassis these days in the “just under
$200.00” price bracket. The latest receiver in this category to be
measured and evaluated was the new Sherwood S-7100 which
is obviously manufactured for that firm by an overseas factory.
If we had to summarize our findings in two sentences we would
say: The tuner section is outstanding for this price. The ampli-
fier does not quite come up to its specs (at least the model we
tested didn’t), but is, nevertheless a good performer—within this
price category.

The front panel layout (in anodized gold and black finish) is
shown in the opening photo. The upper section includes a peak-
reading tuning meter (active in both AM and FM tuning func-
tions), a well-illuminated, it somewhat foreshortened dial scale,
flanked by the usual stereo indicator light, tuning knob coupled
to a smooth flywheel, and the loudness (or volume) control
which, in its counterclockwise position also turns off power to
the unit. The lower section of the panel includes a four-position
function-selector switch, a speaker selector for main, remote,
both or no speakers (when using phones). and bass, treble and
balance controls. Four two-position “key” switches provide
tape monitoring functions, stereo/mono mode, FM interstation
muting, and loudness compensation on/off. Finally, at center
panel, there are stereo phone and tape-dubbing jacks. The
latter jack duplicates the “tape monitor input” jacks located
at the rear of the chassis, enabling the user to record to or play-
back from a second tape recorder. This feature also permits
dubbing from one recorder to another.

The rear panel layout is quite conventional in features, in-
cluding a switched convenience a.c. receptacle, line and speaker
fuses, well-spaced screw terminals for main and remote speaker
hook-up, input jacks for PHONO and AUX, record-out and tape-
monitor jacks, and a terminal strip for connection of FM and
AM antennas as well as a ground terminal screw for connec-
tion to the phono changer or turntable if required. A built-in
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“Loopstick™ antenna is also provided, and it is capable of being
swung away from the chassis for best AM reception.

Removing the walnut enclosure discloses the circuit board
layout of the chassis (See Fig. 1), since there is no inner metal
housing supplied. A fully-sealed front end drives separate AM
and FM if. circuit boards. The multiplex decoder circuitry
is located on another circuit board. Twin driver-amplifier cir-
cuit boards feed the power-output transistors located on the
heat sinks at the rear of the chassis. Preamplifier and tone-
control-stage circuit boards are located below chassis surface,
just visible in Fig. | adjacent to the front panel. Although ou:-
put-transformerless, the audio amplifiers of the S-7100 do
utlize driver transformers in a conventional push-pull circuit
design. The only output-circuit protection afforded is in the
form of a fast-acting 2.5-ampere speaker-line fuse in each
channel.

Performance Measurements

1f sensitivit were the onl’ criterion of FM tuner perform-
with sets costing two
y measured an IHF
- 1.9 pV claimed. This
int FM performance
ite S/N ratio reached
. never quite made the
o) was 0.65 percent on
vas excellent, reaching
vity and capture ratio
therein lies the some-
:ction, in terms of its
eting units. A 40-dB
minimal. particularly
of the tuner. That is,
idons crowd each other
characteristic leads to
-and indeed, in one or
h effects were in evi-

aration are plotted in
losely with published
claimed). At extreme
decreased to about 20

it 23 watts output per
:an be seen in Fig. 4.
rcent figure at an out-
s driven. If one meas-
nnel driven, published
serhaps this is the way
1, although IHF stand-
n to full output when
width measured from
sharacteristic is plotted
levels (around | watt)
2.5 dB at 20 kHz with
tone controls set for mechanical center. By boosting the setting
slightly. flat response was attained within | dB from 18 Hz to
23 kHz. This response, as well as tone control range and loud-
ness compensation curves for -30 dB setting of the volume
control, are shown in Fig. 6.

Listening Tests

The Sherwood S-7100 receiver was used with a pair of
medium-efficiency book-shelf loudspeaker systen:s for most of
our listening tests. It drove them nicely at all levels of volume
which we would normally want in a modest-size hstening area.
In oversize listening areas, however, or with very low-efficiency
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Fig. 1—Showing top view of Sherwood S-7100 receiver.
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speaker systems. the amplifier showed signs of going into over-
load and distortion was apparent at high listening levels. I
two sets of speakers are to be used with this receiver (main and
remote locations), it is recommended that only one pair be
used at a time in view of these power limitations, unless
fairly high-efficiency systems are chosen.

As for FM reception, a count of all stations received with a
directional outdoor multi-element antenna came to 43, but
again, this must be tempered by the fact that some six of these
stations were heard with evidence of alternate channel inter-
ference to a greater or lesser degree. That still leaves 37 stations
which were acceptable, devoid of any noticeable background
noise and low cnough in distortion to be satistuctory. For all
but the ardent FM ~DX-er” that’s a lot of FM in a low-priced
receiver!

It is difficult to rate an under-$200.00 receiver, such as the
Sherwood S-7100. in absolute terms. Obviously, the manu-
facturer has built in just about every feature and performance
spec that modern technology could come up with at this retail
price. Is it the equal of $400.00 receivers? Of course not! Should
it be rated as a “high-fidelity” unit in the context in which
readers of this magazine recognize that term? Absolutely!
Certainly. for the less-afflucnt devotees of good sound in the
home. the Sherwood S-7100 would make a great “starter” sys-
tem—far superior to any of the mass-advertised so-called
“cheapie™ compacts which appear in newspaper advertising
around the country—and even more superior to any package or
console equipment which purperts to be “high fidelity” and
offers inflated specifications that are all but meaningless. L. F.

Check No. 52 on Reader Service Card

23 WATTS)
i

0
-2
-3

10 100 1K 10K
FREQUENCY -Hz

RELATIVE OUTPUT
(0 dB

100K

Fig. 5—Power bandwidth (at 8 ohms, both channels driven).

15
+10 7

5 LOUDNESS

@-30dB

9 / \

5

10

15

10 100 1K 10K 100K
FREQUENCY -Hz

RELATIVE OUTPUT-dB

Fig. 6—Tone-control range, frequency response, and loudness-
contour action.

London Letter
(Continued from page 18)

This is not the place for a discussion
of the politics of the British hi f
industry, but to reflect the current British
scene we must sav that with hi fi ex-
panding into a bigger market (perhaps a
mass market) the traditional and truly
hi i manufacturers have their prob-
lems. The big radio manufacturers are
casting eyes at this area. and Mr. John
Portlock. Managing Director of the UK
end of Bang & Olufsen. has offered his
view that rationalization must come.
“as the small British hi fi firms are too
fragmented to compete with the major
firms moving into audio. " He
appears to see the future of ht fi in the
UK as tewer and larger manufacturers,
on Continental lines with probably
Great Britain joining the Common
Market!

Yes, a dilemma certainly. but the
outlook is not so dismal for the genuine
hi fi firms as Mr. Portlock opines. The
best will always have their followers,
and the big bovs have a long way to
go to bridge that mid fi/hi fi gap.

* * *

The space remaining will allow me
only o mention some of the products
that attracted attention at the [IAMF
show, concentrating on British designs,
as most of you will be familiar with the
American and Japanese items. John
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Bowers (of Bowers & Wilkins) provided
an impeccable demonstration from a

pre-recorded tape, using his latest
DM70 combined clectrostatic  and

dynamic loudspeaker, the DM3 model.
and the bookshelf design DMI1 per-
forming admirably with its improved
crossover network. Celestion introduced
their new Ditton 120 speaker. measuring
about 17 X 8 X 9 in. incorporating two
drive units, the familiar HF 1300 for
high-frequencies. and a long-throw
LF/MFE unit of high-flux. aided by an
ABR (acoustic bass radiator) for the

extreme  bass.  Goodmans®  latest
“Minister”™  two-unit  reflexed en-
closure, fitted with an 8-in. long-

throw bass unit with plastic coated
cone and a new type dome radiator
mid-range/treble unit. was heard to
advantage for the first time here.

One of the most satisfying sonic
demonstrations was staged bv Rogers
Developments, using the latest Monitor
models fed from a Ravensbourne
amplifier. Full marks here. In the
modest-price category. the old elec-
tronics firm of Whitelev demonstrated
three loudspeaker svstems. LC.93.
LC.94. and L.CY9S. and Tannoy’s family
of loudspeakers put up a verv good
overall show that attracted big audi-
ences. Another manufacturer who has
succeeded in obtaining a family re-
semblance in their range of speakers
is  Mordaunt-Short.  Sontc  similarity
is 4 good sign that the designer knows

what he is aiming for. and the new
Mordaunt-Short MS077 has a similar
character 1o 1ts brothers. The MS077
1s a three-unit model and the essential
differences in the models relate to the
power handling and bass output only.

Turntables from JP. handled here
by Howland-West Ltd., especially the
belt-driven models TP.601 and T.500.
performed well. and Transcriptors
Ltd.. demonstrated a new turntable.
tirst seen at the Dusscldort show last
August. This has a synchronous motor
driving a 6-lb. non-ferrous platter via
a belt. resulting in rumble-free per-
formance. The whole bascboard floats
at a resonance below S Hz and a fluid
dashpot can be used to damp this move-
ment. The main bearing is PTFE. This
company also offered an exceptional
pickup arm (the fluid model) which
employs a ball-race to stabilize a uni-
pivot. Sinclair Radionics demonstrated
an early prototype turntable. with clec-
tronic control and the record bearers
and pickup arm made from glass tube!

Audix Ltd. demonstrated their new
Graphic Stereo pre-amp and Stereo
Power amplifier, equipment of protes-
sional caliber. The pre-amp has a low-
noise level, magnetic-input circuit,
five adjustable equalizers (covering
range 80 Hz to 8 kHz). comprehensive
mixing facilities, and output PPMs.
The power amplifiers are 160W and
70W types, which include “acoustic
environmental correction”™ (or shelf
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controls) working over the ranges below
and above approximately 800 Hz.

A novelty item was an FM-crystal
locked radio-guitar. derived from work
on radio-microphones. This device frees
the clectric guitarist from wire con-
nections! Reslo is the company respon-
sible for this innovation.

Two eminent personalitics  from
America came over specifically to
take part in the junketings at and
around Olympia—Dr. Robert Moog
demonstrated his synthesizer in con-
junction with J. B. Lansing loud-
speakers in a joint room and later pre-
sented a lecture on the instrument and
its electronic music to capacity audi-
ences. As an extra-mural event. Dr.
Amar Bose, Professor of Electrical
Engineering at M.IT., talked in an
easy. lucid style about his Bose 901
loudspeaker system. Dr. Bose's philos-
ophy of loudspeaker design. based on
extensive research, is probably well
known to AUDIO readers, but the sound
was certainly impressive from these
comparatively small cabinets housing
nine 4-in. units. An equalizer unit is
used, of course, and powerful amplifiers
are essential to drive the speakers,
hence their high price.

With a colleague, I was fortunate
enough to be given a special demon-
stration of the new Nivico JVC four-
discrete-channel disc system, a system
employing a pilot-tone, plus FM and
phase-modulation  techniques.  The
bandwidth extends to 45 kHz, and the
record is fully compatible. The im-
proved pickup available will play
ordinary two-channel stereo discs. The
directional informaton was well pre-
sented with good separation, and the
system has many fteatures of technical
interest. 1 seem to recall that English
Decca engineers had patents on such a
system. when the 45-45 stereo system
was introduced.

As a collector of test and demonstra-
tion records I was intrigued to discover
three specimens demonstrated at the
Fair: John Borwick’s excellent “Enjoy-
ment of Stereo” (HMV SEDM6), “This
is Stereo™ by John Wright and Clement
Brown (EXP .70) marketed by Howland-
West Lid., and a stereo test/demo disc
from Audix, Stansted. Essex. Next time
you read these notes. we shall have gone
over to decimal currency!

%* * *

Thank you to my American friends
and readers, who have sent me some
encouraging messages about the first
of these Letters from London. which
appeared in the September 1970 issue.
It will appear more frequently than
quarterly, i the reactions continue
favorably and the Editor agrees. ([l
think about it! Ed.)
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Anyone should
be able to name

45,000 records
and tapes

No feat of memory. Just reach for SCHWANN—the com-
plete catalog of information on thousands of currently
available phonograph records and tapes. Covers classical,
popular, jazz, rock and every other category. Tells who
recorded them, manufacturers record numbers, and gives
other facts you need to get the most pleasure from the
records you buy.

MONTHLY SCHWANN RECORD & TAPE GUIDE——contains
35,000 listings of Stereo L.P. records, 8-track cartridge and
cassette tapes. Classical, popular, rock, jazz, folk, shows,
electronic music. Approx. 600 new listings each month. 75¢
SCHWANN SUPPLEMENT——contains older popular music,
imported, mono, spoken, and religious records. Issued
twice a year. 60¢.

SCHWANN COUNTRY & WESTERN TAPE & RECORD CAT-
ALOG—New 1970-71 edition lists available Country &
Western music on more than 60 labels. Includes titles of
selections on the recordings. Cassette tape and 8-track
cartridge numbers as well as record numbers given. 75¢
SCHWANN ARTIST ISSUE—Currently available classical
records listed by performing artist: orchestras, quartets,
instrumental soloists, etc. Needed by music lovers and
record collectors. 1970 edition. $1.75

Schwann, though helpful to record dealers and their sales
persons, is for anyone who is serious about records. Get
a copy and browse through it at your leisure. Keep a
Schwann at home for reference and to help you decide on
additions to your record library.

Schwann Catalogs are available
from your Record Shop

If your dealer does not have SCHWANN CATALOGS, we
will help you to get acquainted with this valuable ‘“‘bible’
of the record worid. Send the coupon for the SCHWANN
SAMPLER, and/or individual Schwann publications.
[J Last Monthly SCHWANN RECORD & TAPE GUIDE
Postpaid $1.00
[J Latest semi-annualt SCHWANN SUPPLEMENT
Postpaid 75¢
[0 SCHWANN ARTIST ISSUE—1970 Edition
Postpaid $2.25
[J SCHWANN COUNTRY & WESTERN TAPE & RECORD
CATALOG—1970-71 Edition Postpaid $1.00

SPECIAL OFFER v~ AArssnsan

7 SCHWANN SAMPLER . . . onwy $1.25 rostraip

Latest monthly SCHWANN CATALOG plus most recent
Semi-annual SUPPLEMENT
Regular value. . . . .. $1.75 Postpaid
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for items checked above.
Name N
Address
City State Zip
Dealers Name . -

Amount enclosed $

SCHWANN RECORD & TAPE GUIDE

137 Newbury Street, Boston, Mass. 02116
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Classical
Record

Reviews

Edward Tatnall Canby

Louisville Orchestra 100th Golden Edition
1954-1970. (Strauss: Six Songs, Op. 68;
Rhodes: The Lament of Michal.) Rita
Shane, Phyllis Bryn-Julson, soprani; Lou-
isville Orch., Mester. LS-704 stereo
(Mail order: Louisville Orchestra, 321
West Broadway, Louisville, Ky. 40202).

The Louisville people got so excited
about this, their one-hundredth release
on LP, that they forgot to put the con-
tent of the record on the cover, on either
back or front! It's OK—they stuck on a
gummed label and inserted a booklet.

Good cause for excitement. The disc
combines an unusual and beautifully done
set of orchestrated songs by Richard
Strauss, from the top of his late-period
vocal writing (1918) with a well-
matched serial-style work for soprano
and orchestra by Phillips Rhodes, also
beautifully performed by another soprano.
I found both sides quite absorbing, and—
for once-not bad as a pair of back-to-
back offerings. (Too often, modern works
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of utterly diverse types are arbitrarily
coupled up on LP.)

One hundred records! Would that our
columns could have done justice to all of
them, over the years. Alas, they are
merely a ripple in the big LP flood that
still continues, and there are other con-
temporary series as prolific, notably that
from Composers Recordings and such
newcomers as the Acoustic Research of-
ferings. But Louisville was the pioneer,
and as a self-help project, centered on
its own home activities, this has been
a remarkable enterprise. The prime
mover, Robert Whitney, no longer con-
ducts but the new man, Jorge Mester,
carries on, mixing modern classics in with
new works.

Performances: A — Sound: B

Ecco la primavera—Florentine music of
the 14th century. Early Music Consort,
David Munrow. Argo ZRG 642 stereo
($5.95)

Want a super-hi-fi record of totally
new kind of music? (Well, not exactly—
there are numerous records of such music
if you keep up with them.) New, in any
case, for most listeners. The Italian title,
“Behold the Springtime” gives the cue to
the mood. Classical but not heavy! It’s
music out of that lively Florentine period
when all the arts where blossoming, un-
believably and healthily. Musie, too,
though we’'ve been discovering it only
recently. This record combines a fine
group of instruments of the time—rebec,
mediaeval fiddle, lute, sackbut, crum-
horns, shawms, recorders, harp, assorted
percussion imstruments—with the new
kind of voice for such music, light, ac-
curate, non-operatic, blending perfectly
with the instruments. Easy listening.

The sound on this record is unusually
fine—don’t know what they've done.
Crisp, clear, the transient sounds beauti-
fully tight, the colors splendidly natural
and alive, all against a supernaturally
quiet background, virtually soundless.
Shows what recording can do, state-of-
the-art.

Performances: A— Sound: A

J. C. Bach Symphonies. English Chamber
Orchestra, Colin Davis; Hurwitz Ch.
Orch., Emanuel Hurwitz. L’Oiseau-Lyre
SOL 317 stereo ($5.95)

These four short symphonies by the
youngest of the Bach sons, the one who
sounds like Mozart and was called the
“London Bach,” will startle listeners

who know their Mozart symphonies. Per-
haps it is intentional; in any case there
are so many Mozart-like ideas in these,
cither suggestions or almost literal repli-
cations, that one might accuse J. C. of
plagiarism if he had not come first! In
addition, the sound of these orchestras,
notably the English Chamber Orchestra
with Davis (Hurwitz takes care of the
first of the four works), is broad and
big enough to equate with the familiar
sound of Mozart symphonies as we usu-
ally hear them.

The coincidence of themes and style
is in part merely due to common usage
of the time, the musical formulas that
were put to work by every composer.
There are dozens of “Jupiter Symphony”
beginnings, by composers both big and
small, because this was an effective way
to start off and a very “in” sound for
any musician who knew what was right
for the moment.

But the peculiar relationship between
Bach and Mozart, Bach having been the
prime influence on the young Mozart
throughout Mozart’s first brilliant years
of composing, surely accounts for some
of the “Mozart-like” ideas in these works.
More properly, they are Bach-like themes
when they appear, later on, in Mozart’s
music.

The difference between the two are
significant too. What, indeed, makes
Mozart a genius and Bach merely a fine
composer? The evidence is right before
your ears here, in splendid detail.

Performances: B Sound: B

John Stanley: Concertos from Op. 2. Hur-
witz Chamber Orch., Hurwitz. L’Oiseau-
Lyre SOL 315 stereo ($5.95).

Don’t quite place the name? Stanley
was one of the “minor” British compos-
ers who followed along in the wake
of the ¢reat Handel in London, over-
shadowed (so we always were told) into
total obscurity by the Great Man Himself.

Well, not quite. Stanley, though blind,
did very well for himself in England,
was much in demand in all musical re-
spects and after Handel’s death took over
some of the work of producing the
Handel oratorios. He wrote quantities of
his own music, very successfully.

Yes, it sounds very much like Handel.
You'd be fooled in an instant. But on
closer examination, over a longer span,
you find that this vounger composer is
actually more modern (he was 28 years
younger than Handel); there are definite
signs here and there of the new galant
style of graceful ornament, pointing to-

(Continued on page 56 )
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