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The best way

owellarre-

ceiver performs is to listen to
iit. The next best way is to listen to the opinions of qua ified critics who
have listened to it. Pioneer quadraphonic receivers lave earned the
u,animous praise of the critics. Visit a Pioneer dealer and listen to these
receivers. Once you've heard them yourself, we're confident you'll agree.
MODERN HI-FI & STEREO
GUIDE: "The QX-949 is

STEREO REVIEW: "The
OX -949 has built-in

decoding circuits for all the
nior types of four -channel
records - SQ, RM and CD -4

e'ectical performance
of its tuner and amplifier
rivals some of the finest
separate component
POPULAR ELECTRONICS:
systems."
"The Pioneer Model QX-747
receiver is clearly a superb
AUDIO: "(The OX -949 is)
unit when judged by all
one of the most impressive
normal performance
receivers (visially and
standhrds. In fact, its power
tecinically) we have ever
capabilities in the 2 -channel
tes-ed ... It would be very
mode make it a fine value
diff cult to cote up with any
even as a stereo -only
features in a four -channel
receiver.''
receiver that f c neer hasn't
already thought of in this

commensurate with all the
fine rece vers He have
learned to expect from
Pio-ieer and it stands as the
model fo present-day
quadraphonic receivers."

HIGH FIDELITY: "The tuner
section is one of the best
we've seen in a quadriphonic

receiver ... All tolc, the
QX-949 strikes us as typical
of Pioneer's relatively
uncompromising approach
to receiver design."

reo Review

powerful unit.'';,;
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Four'-Chandel Level Indicator - See what
ynu hear. Make instant adjustments with

left/right, front/rear level controls.

electronic trigger relay.system is
used to protect the speakers from DC
leakage or overload.
New and exclusive
Fower Boosting circuit
When switching from four -channel to
t.vo-channel reproduction, power is
substantially increased with the new
End advanced Power Boosting circuit,
as described above. This exclusive
circuit is built into both the QX-949
and QX-747 models.
Another plus feature attributable
to the Power Boosting circuit is
simplified switching from four -channel
b two -channel operation. It can be
instantly achieved without the usual
re -connecting of speaker wires. This,
bo, is a Pioneer exclusive.

A tuner section the equal of
separate components
-he FM tuner section of the QX-949
is truly an engineering accomplishment. It incorporates two dual -gate
LAOS FET's in the front end, plus
three ceramic filters and 6 -stage
limiters in a monolithic IC in the IF
stage. The result is superb sensitivity
and selectivity, and excellent signal
lip noise ratio.

Advanced circuitry includes Dolby
adaptor input/output and 4 -channel
broadcasting multiplex rwtniit tarminal
n anticipation of the future use of
discrete quadraphonic broadcasting,
he QX-949 and QX-747 include a
quadraphonic multiplex output
:erminal. Depending on the system
'inally approved, all that ever will be
-equired is a simple adaptor unit.
And speaking of adaptor units, both
:he QX-949 and QX-747 highlight an
nput/output for a Dolby noise
-eduction adaptor unit.
Jnique 4 -channel level indicator
Regardless which quadraphonic

source is in operation, the sound
level of each channel can be
monitored by viewing the large scope type level indicator on the top two
models. Left and right front/rear
controls permit instant adjustment.
Indicator sensitivity controls allow for
a maximum of -30dB adjustments
at any sound level. The level indicator
may also be used to view CD -4
channel separation adjustments made
with the CD -4 separation controls.

controls for front and rear channels,
function and mode selector with
multi -colored indicator lights. Further

Inputs/Outputs for total versatility

them with the same quality, precision

Pioneer has endowed these models
with terminals for a wide range of
program sources. The only limitation
is your own listening interests and

and performance you've come to
expect from Pioneer stereo equipment. We offer them to you with the
same pride and conviction that has
always compelled you to say "Pioneer, the very best."
QX-949 - $749.95; QX-747 -

your capability to experiment with
sound.

Lonvenient features tncreas.
listening enjoyment
Along with the total capability of
these receivers, Pioneer has incorporated a wide array of additional,
meaningful features. All three
instruments include: loudness
contour, FM muting, an extra wide
tuning dial, two sets of bass/treble

refinement is offered with the
QX-949's multiplex noise and high/
low filters, plus signal strength and
center tuning meters in one housing.
Admittedly, these new Pioneer
quadraphonic receivers. like fine
sports cars or cameras, are not
inexpensive. However, they represent

the high fidelity industry's most
outstanding value. We have built

$649.95; QX-646 - $499.95. Prices

include walnut cabinets.
U.S. Pioneer Electronics Corp..
75 Oxford Drive, Moonachie,
New Jersey 07074
West: 13300 S. Estrella, Los Angeles
90248 / Midwest: 1500 Greenleaf,
Elk Grove Village, III. 60007
Canada: S. H. Parker Co.

.7C{..IÍil.r]IIV11Amplifier

tY

4-ch. minimum continuous
power per channel, 8 ohms

OX -949

QX-747

QX-646

40 watts/

20 watts/

9 watts/

channel

channel

(20Hz-20kHz)

channel
(20Hz-20kHz)

(40Hz-20kHz)

60 watts/

40 watts/

13 watts!

2-ch. minimum continuous
power per channel, 8 ohms

channel

channel

(20Hz-20kHz)

channel
(20Hz-20kHz)

* Maximum total harmonic
distortion

0.3%

0.5%

10/0

(20Hz-20kHz)

(20Hz-40kHz)

(4011z-20kHz)

FM Tuner
FM Sensitivity (IHF)

1.8uV

1.9uV

2.2uV

Selectivity

80dB

60dB

40d B

1dB

1dB

3dB

70dB

70dB

65dB

Phono

2

1

Tape Mon14

2 (4-ch.)
(2-ch.)

(the lower the better)

(the higher the better)

tpture Ratio
ie lower the better)

S/N Ratio

(the higher the better)

(40Hz-20kHz)

Inputs

1

(4-ch.)
1( 2-ch.)

Dolby adaptor input

1 (4-ch.)

1

Au>Frliéry

1

1

Outputs
Speakers

1

(4-ch.)

2 (Front)
2 (Rear)

1 (Front)
2 (Rear)

1

1

1

(Front/Rear)

(Front/Rear)

(Front)

Dolby adaptor output

1 (4-ch.)

1 (4-ch.)

Tape Rec. .

2 (4-ch.)
1 (2-ch.)

1 (4-ch.)
(2-ch.)

1 (Front)
2 (Rear)

ti

Hest

4-ch. MPX output

1

'In accordance with F.T.C. regulations

when you want something better
Check No. 26 on Reader Service Card
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1

1 (4-ch.)
1 (2-ch.)

k9lidaY.

piseI1çe
The charisma, the freedom, the security of fine
audio. Discwasher system;

January, 1975

"Succesor to RADIQ Est. 1917"

Feature Articles

the finest long term protec-

tion for precious records.
A purchase of special
meaning to reflect on the
person who cares.
Available from fine dealers
nationwide at $15.00.

Quality AM Radio/George McKay
dBs Made Simple/Herman Burstein
Speaker Tests-Room Test/Richard C. Heyser
28
36

66

Equipment Profiles
44

48

.

Yamaha CR -1000 Receiver
Fisher ST -425 Speaker

SAE Mk. IIICM Amplifier

61

65

Available at Audio Clubs
and Exchanges in Europe.
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BENEATH THE SURFACE OF EVERY BIC TURNTABLE
BEATS THE HEART OFA SIMPLE MACHINE.

What you see here is the difference between BIC
Programmed Turntables and all the others.

So, the 980 and 960 operate with silent dependability

and generate wow, flutter, and rumble numbers any

manual would be proud of.
Before you buy any turntable, regardless of price, find
Look underneath the finest, the most expensive automatic turntables from other makers and you'll find more out all there is to know about the BIC Programmed Turntables. We'll send more information if you write to British
machinery than you see here.
Industries, Dept. 1A, Westbury, L.I., N.Y., 11590. Or better
The virtues of simplicity
yet, see your audio dealer.
A modern multiple -play turntable is a complex electroWhen you see the 980 and 960 in action, we think
mechanical device, manufactured to tolerances that turn you'll be impressed by what simple machines can do.
Simplicity.

engineers' hair grey. To give acceptable performance it
must operate at levels which approach perfection.
Every gear, cam, lever, pivot, spring, and moving part

This is the 980 with solid state speed
that can be eliminated eliminates a point of stress, wear, control and strobe. About $200.
The 960 is identical except
and possible malfunction.
Every part that isn't there eliminates a source of noise, for these two features
About $150.
vibration, resonance, and service problems.

Less is more
As so often happens, simplification has bred a more
effective, more durable system.

The BIC 980 and 960 are the only belt -drive turntables that can play as many as 6 records in series.

The scarlet cam you see above is made of specially
formulated, self-lubricating acrylonitrile. It has greater
strength, durability, and dimensional stability than the zinc
cams used in other machines.
The low -speed 300 RPM motor is quieter than 1800
RPM motors standard in other automatics. In life tests it

has operated for the equivalent of 14 years without
faltering.

B -I.0 is a trademark of British Industries Co. Div. of Avnet Inc.

Check No. 8 on Reader Service Card
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Why not get
all the music
you paid for?

Audioclinic

You've built your music library with

a critical ear and a good amount
of money.

Have you considered that your
present amplifier might be shortchanging your listening with ele-

ments of distortion and hum or
noise?

You're entitled to pure unadulterated music ... the original. Noth-

Joseph Giovanelli
Pink Noise Revisited
In the September issue, Mr. Gio-

A Problem of Boominess

vanelli's answer to Mr. Paul Lutz's letter concerning pink noise was wrong.

through the upper mid -range and
high end. They are plagued, how-

In the first paragraph Mr. Giovanelli

ever, by a mid -bass peak which seems

states:

to place the male voice "in a barrel."
Lower strings are likewise hollow and
overly resonant sounding. Reduction
of the settings of the bass tone con-

"If one devises a filtering system,

however, this noise could be pro-

Crown DC -300 A.

duced over a portion of the spectrum
only. It is this reduced noise bandwidth which we refer to as 'pink
noise.'

"Like lifting a curtain" was how
one Crown owner described his

special case of such pink noise, where
the spectrum is divided into very nar-

ing more, nothing less.

And this is the whole idea of the

experience.

Why not get an amplifier that gives

you all the music in your collection, but no more than that!
Make this simple comparison:

(1) Listen with a critical ear to

your favorite recording at
home; then

(2) Listen to that same recording
with a DC -300 A at your Crown
dealer.

We rest our case on your ears!

Power output: 150 watts/channel
min. RMS into 8 ohms stereo. 300
watts min. RMS into 16 ohms mono,
over a bandwidth of 0-20,000 Hz, at

a rated distortion of 0.05%. Inter -

modulation distortion less than
0.05%, 0.01 watt to rated output,
into 8 ohms stereo, 16 ohms mono.

Is Crown crazy?

To guarantee parts and

labor, and pay for roundtrip shipping for three full
years. (We'll even send you

"The 1/3 -octave 'pink noise' is a
row segments, each of which is 1/3 octave wide."
Random noise produced by a noise

generator (which Mr. Giovanelli referred to) is normally what is called
"white noise," as it is similar to white
light having an equal energy level at
all frequencies within the portion of
the spectrum being utilized. This portion of the spectrum can be many oc-

taves or any small amount desired,
such as 1/3 octave, and it is still white
noise. If this white noise is filtered through a network which gives
a 3 -dB -per -octave attenuation as fre-

removes the problem, but thins the
low bass too much. I know I could opt
for different speakers or employ a frequency equalizer, but I wish to avoid
undue expense.
Can you suggest a modification to
my present system which would solve
or ameliorate my problem?-Ralph L.
Price, Jr., Woodbridge, N.J.

A. A possible approach to your
problem is to place your speakers in
different parts of the listening room,
with the hope that a location for each
speaker can be found which will minimize this

condition. The listening

room often contributes more to
boominess than do the speakers
themselves.

at all frequencies and equal energy
within an octave or fraction thereof,
which is of significance. I feel that Mr.

Lewis, Morrisonville, N.Y.

Giovanelli's statement was not only
incorrect but could very badly mislead someone who is starting in the

A. You should be able to use the
"Y" connectors to feed two power

audio field as a professional and who
has not had formal instruction which

amplifier, provided that the total input impedance represented by the
two power amplifiers does not fall
below the minimum recommended

such as 1/3 octave, 1/4 octave, etc. It is

this difference between equal energy

would make him aware of the inaccuracy of this statement.

takes nerve ... and faith in
your product!
At Crown, reliability is a way
of life. Long life ... with you.

amplifiers from one channel of a pre-

S. Blair Hubbard
Chief, Branch Audio
Production Services

by the manufacturer of the preampli-

Dept. of the Interior

identical, the combined impedance of

National Park Service
Harpers Ferry, W.V.

their two input circuits will be one

About the cover: The latest in
receivers,

crown

trols on my preamplifier by about 8 dB

Paralleling Power Amp Inputs
Q. Can I use a "Y" connector in
each channel of my preamplifier to
drive a pair of mono amplifiers per
channel. I have four Advent speakers, and I would like to power each
one with a separate amplifier.-C.T.

quency is increased, you then have
pink noise which has equal energy
within any octave or fraction thereof,

a shipping carton if you
didn't save yours.) That

WHET LISTEnInG BECOMES Fin RRT.

Q. My speakers perform quite well

the Ultima One

is

from Ultima Electronics and was
engineered by Karl Kofoed.

4

Check No. 11 on Reader Service Card
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fier.

Where two power amplifiers are
half that of a single power amplifier.
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
answered. Please enclose
addressed envelope.
are

a

stamped, self-

The Rec ' ' ear s: end ofthe myth
of rock speakers vs.
classical speakers.

The new Rectilinear 5 is capable of playing very,
very loud. Rock -festival loud. Even with a medium powered amplifier.

At the same time, it's uncannily accurate. It sounds
sweet, unstrained and just plain lifelike at all volume levels.
The temptation is great, therefore, to one-up that
prestigious manufacturer who some time ago announced ,j
"The first accurate speaker for rock music."
But we refuse to perpetuate that mythology. It's
perfectly obvious that the Rectilinear 5 reproduces classical
music just as accurately as rock. We could never see how a
voice coil or a magnet would know the difference between
Jimi Hendrix and Gustav Mahler.
So we'd rather use this opportunity to set things
straight once and for all.
Thus :
There's no such thing as a rock speaker or a classical
speaker. Any more than there's a late -show TV set or a
football -game TV set.
There are, however, speakers that impose a hard,
sizzling treble and a huge bass on any music. And others
that round off the edges and soften up the transient details of any music. That's the probable origin of the myth ;
but these aren't rock and clas--413=.
sical speakers, respectively.
They're inaccurate speakers.

It's true that an aggres-

sive treble and a heavy
bass are characteristic of
most rock music, even when
heard live. It's also true
that some record producers exaggerate
these qualities, sometimes to a freakish
degree, in their final
Wro Freaksoundmadeeven
mix of the recorded sound.
a"er bythe speaker.
But that doesn't mean the speaker can be allowed to
add its own exaggerations on top of the others.
A loudspeaker is a conduit. Its job is to convey
musical or other audio information unaltered. If the producer wants to monkey around with the natural sound that
originally entered the microphones, that's his creative
privilege. He'll be judged by the musical end results.
But if the speaker becomes creative, that's bad design.
By the same token, if some classical record producers
prefer a warm, pillowy, edgeless string sound, that

doesn't mean your speakers should impart those same
qualities to cymbals, triangles or high trumpets.
(Stravinsky's transients can be as hard as rock.)
And if you like to listen at very high volume levels
(after all, that's what rock is aboutbut so is Die Gotterdiimmerung),
you still don't need a speaker that
achieves high efficiency through
spurious resonances. What you
need is something like the
Rectilinear 5.
Everything in this remarkably
original design was conceived to
end the trade-off between efficiency and accuracy. The four
drivers are made to an entirely
new set of specifications. The filter
wrong: Classical
network that feeds the drivers is
and spineless
nEclutlie
byihespeaker.
totally unlike the traditional crossover
network. Even the cabinet material is new and different.
Of course, those who feel threatened by all this fuss
about accuracy and naturalness will point out that the
monitor speakers preferred by engineers and producers
in recording studios are usually of the zippy, super aggressive variety.
That's perfectly true, but the reason happens to be
strictly nonmusical.
"I use the XYZ speaker only as a tool," a top
producer explained to us. "I wouldn't have it in my house.
It really blasts at you when you crank up the volume, so
that any little glitch on the tape hits you over the head.
After eight hours in the studio, that's what it takes to get
your attention. I know how to deal with those unpleasant
highs ; they're in the speaker, not on my tape."
It's easy enough to find out for yourself.
Any reputable dealer will let you hear the
Rectilinear 5 side by side with a "rock" or
"monitor -type" speaker. Adjust each speaker
by ear to the same high volume level, Rectilinear 5
Contemporary
making sure the amplifiers are
of good quality. Then listen.
Labokgñii//floor
speaker system,
To rock or classical.
Rectilinear
Then and there, the myth
Base (patent
BaDispersion
will crumble.
pending)

RECTILINEAR®

optional.

Rectilinear Research Corp.,107 Bruckner Blvd., Bronx, N.Y. 10454
Canada: H. Roy Gray Limited, Ontario

Check No. 30 on Reader Service Card
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Listen to our
best rock speaker.
Then listen to our

best chamber
music speaker.
They're the same!
If you're into rock, B

I

.

It delivers tight, solid
bass. It's so efficient it
plays louder than other
speakers with just a few
watts And it can handle
such high power that it
takes even the hardest rock
in stride.
If you're into chamber
.

music

again B

,

I

C VENTURI

is your speaker. It delivers clean, accurate sound
even at low levels, where
other speakers fade away.
No matter what your
musical preference, B I C
VENTURI is your speaker.
Its DYNAMIC TONAL BALANCE
circuit (pats .pend.) coin --

compensates precisely for
the ears deficiencies
in hearing bass and
treble at moderate and
low listening levels
It preserves the dramatic
effects of music at all
levels So, listen to
.

.

your speaker at your B

I

Herman Burstein

C

VENTURI TM' is your speaker

C

VENTURI dealer. For
brochure, write:

A- I
British Industries Co., div. of Avnet Inc.,
Westbury, New York 11590.
Canada: C. W. Pointon, Ont.

BIC VENTURÍ

Changing to Non -portable

Dolby Unit Placement

Q. I own a General Electric portable
stereo recorder. Recently I began to
think about converting my machine into

Advent Dolby 101 Noise Reduction
System, and each has given me a dif-

a non portable model by building a
wooden case. I also thought that I would
add another VU meter as well as revise
the controls so that I may vary the bass,

treble, and volume for each channel.
The necessary connections seem to be
simple enough. But I was wondering
if you foresee any difficulties.-William
K. Vinson, Kingsley Field, Oregon
A. There is scarcely an electronic
project on which one does not encounter

some bugs. But I don't foresee any
major or unconquerable ones in your
case. So long as you don't tamper with

as record and playback

such things

equalization, bias, amount of signal fed
to the record head, and amount of signal
to the record level indicator, and so long
as you take the usual precautions against
hum pickup and against treble loss due
to excessive capacitance in your leads,
your project should be successful.

Tape Deck and Amplifier Hook-up
Q. I would like to play my tapes
through

my

stereo

system,

which

would mean connecting the putputs
of my tape recorder to the inputs of my

stereo amplifier. I am concerned that

feeding an already amplified signal
into another amplifier might do some
damage. Please advise' me

if this set-up
would cause harm to my components.
-Robert Grip, Chestnut Hill, Mass.
A. The proper connection is to feed
the outputs of your tape recorder into
the high level inputs of your audio

amplifiers.

Such

inputs

would

be

marked Tape (not Tape Head), Auxili-

ary, etc. Then there is no danger of
overloading the amplifier. I gather that
your

recorder

has a

self-contained

amplifier and speaker. The output of
your recorder should be taken, if possible,
from a point prior to its power amplifier-namely from a jack marked
External Amplifier. If your recorder has

no such output jack, then you will have
to take its output from the jack marked
External Speaker.
Check No. 9 on Reader Service Card
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Q. I have been to three dealers of the
ferent answer as to whether or not I can
use the 101 unit with my tape recorder.
Dealer #1 says I can, Dealer #2 says I
can't unless I have some modifications
made to my tape recorder, and the third
dealer says I would have to buy a unit
and try it. I have a Sony Auto -Reverse
660 tape recorder with a self-contained

amplifier, a Shure M-65 Stereo Conversion Preamplifier, and a Dual 1019
changer. I have no separate amplifier.

To record I plug the Dual into the

Shure preamp, and plug the preamp

into the line input of the tape recorder.
For recording, Dealer #1 says that I just
have to insert the 101 between the Dual
changer and the Shure preamp. In the
case of playback, Dealer #1 says that I
can use the 101 with my Sony if I hook
it up as follows: line output of the tape
recorder into the 101, and the 101 output

into the line input of the Sony. Dealer
#2 says I can use the 101 with my Sony
in playback if I have some modifications
made to the Sony. If Dealer #2 is right,
is it worth the expense and the trouble

to have it done?-John Deysher, Towanda, Pennsylvania

A. The Dolby should be used between the Shure M-65 and the Sony 660
in recording. So Dealer #1 is wrong
there. In playback, Dealer #1 is wrong
again. In playback the Dolby should be
used between the preamp and power
amplifier sections of your Sony. Therefore Dealer #2, who says you have to
make a modification to your tape recorder, is correct. The modification is
not a very complex one. Consult a local
audio technician as to what he will
charge. Also consult Dealer #2 (assuming he has the facilities for making the
necessary change). And then decide for
yourself whether the modification is

worthwhile.
If you have a problem or question on tape recording,

write to Mr. Herman Burstein at AUDIO, 134 North
Thirteenth Street, Philadelphia, Pa. 19107. All letters
are answered. Please enclose a stamped, selfaddressed envelope.

This is

what makes the
Sansui 771 so great:
Specs. Features.
Looks. And Price.
Sansui, already famous for quality and value has again outdone itself with the 771 receiver.
Look at the specs: 35 watts per channel, min. RMS both channels driven into 8 Ohms, 20 Hz to 20 kHz, at

below 0.5% Total Harmonic Distortion - more than enough to power two pair of speaker systems.
FM sensitivity of 2,0pV(IHF).

Look at the features: two tape monitors, two uxiliary inputs, three pairs of speaker selectors,
two filters (hi & lo) and more - even a microphone circuit. Visit your nearest Sansui franchised dealer and
listen to the tremendous Sansui 771. Then listen to the price.
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Dear Editor:
DeVries & Lampton Speaker:
Crossover & Large Enclosures

conflict can be resolved by several cir-

cuits which meet both criteria simul-

Dear Sir:

taneously. Unfortunately, the second -

The comments by deVries and

order Butterworth configuration

er/Cone Woofer System," AUDIO,
Aug., 1974) on crossover design re-

specified by the authors meets only
the constant power requirement.
However, if slightly lower "Q" filters are used, then we can meet the

Lampton ("Build an ES Tweetquire comment, since their proposed
crossover design is demonstrably
non -optimal.

The authors correctly point out the

conflict between "constant voltage
sum" crossover, where the "total
woofer voltage plus tweeter voltage is

constant with respect to frequency,"
and the "constant power sum," where
the sum of the radiated powers from
the woofer and tweeter is constant

with frequency. What the authors
apparently don't realize

is

that this

constant voltage requirement (although the sum of the voltages is
phase -shifted with respect to the input). Unfortunately, the constant
power requirement is now violated.
But all is not lost. As Ashley and
Henne (J. Robert Ashley and Lawr-

ence M. Henne, "Operational Amplifier Implementation of Ideal Electronic Crossover Networks," J. Audio
Eng. Soc., Vol. 19, No. 1.. p. 7) have ob-

served, the third -order Butterworth

configuration seems to offer the best
of all possible worlds: it is constant power; it is constant voltage (although there is a frequency -dependent phase shift in the voltage sum

with respect to the input);

it offers

maximally -flat magnitude characteristics (thus minimizing strain on the
individual drivers), and it offers very
sharp cutoff characteristics, which
minimizes the need to make woofer
and tweeter responses well-behaved
beyond the crossover frequency. For
these reasons, the third -octave Butterworth is arguably the single optimal crossover network design.
It can be mentioned in passing that
a pair of first -order (6 dB/oct passive
RC filters) can also meet the criteria.
Unfortunately, this circuit has insufficiently sharp cutoff to be of interest in
most cases. In fact, any odd -order

Butterworth pair will meet the cri-
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istor and capacitor tolerances and
drift than does the "multiple feedback" circuit of the type illustrated.
Unfortunately, a practical high-pass
version of the multiple feedback circuit does not exist, so the high-pass
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unity -gain feedback circuit used by
the authors to realize the lowpass filter is not optimal because its characteristics have higher sensitivity to res-

THIS IS NOT

AVAILABLE) OOIµF

have included a practical circuit

(Fig. 1) to realize the third -order low and -high-pass Butterworth filters. The

filter is best realized with a unity -gain

Fig. 1-Orban crossover for Lampton/deVries speaker system.

feedback circuit of the type that the

authors specified. The specified

opamp, the RC4558, is a Raytheon device.
Robert Orban
Menlo Park, Calif.
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The author's reply:
In view of the gratifying response to
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Fig. 2-Relationships of cutoff frequency and volume for three woofers.
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myself and L.M. Chase (AUDIO, Vol.
57, #12, p. 40, December, 1973) and
G.J. deVries (AUDIO, Vol. 58, #8, p.
28, August, 1974), we would like to ex pand upon some of the technical matters raised by readers.

We have received a number of
helpful comments from readers, such
as Mr. Orban and Prof. Ashley, concerning our suggested use of second -

THE ONLY THING

WE DON'T GUARANTEE
ABOUT A MIRACORD
IS THAT YOU'LL FIND ONE.
We're so particular about the quality that goes into every
Miracord, we guarantee all parts and service for one full
year. But we're also so particular about what stores sell our
equipment, we can't guarantee you'll find one.
That's somewhat of an exaggeration. It's just that you
don't find a Rolls Royce dealer on every corner. The way we
figure it, anything worth listening to is worth looking for.
And when you hear your records on a Miracord automatic
turntable, you'll hear what we mean.
For instance, the Miracord 760 is engineered with our
unique "jostle -proof" push-button control system. It tracks
with dead accuracy at as low as 1/2 gram stylus pressure,
even if the shelf you put it on isn't level! And one of the
leading magazines in the field reported that the Miracord
760 had the lowest rumble figure measured (report available
on request).
Pitch control? You can vary the speed over a 5 percent
range. That's about a semi -tone in pitch. And a built-in

stroboscope allows you to return to
the standard speeds simply and accurately. The Miracord 760 naturally has a
built-in anti -skate control.
The precision continues: The twelve inch,
one-piece die-cast turntable platter is a work of
art in itself. It's dynamically balanced for smooth,
steady performance and speed that will not vary.
And it is run by a specially designed asynchronous motor
whose speed constancy is just about unsurpassed in its class.
The details about the Miracord 760 go on and on. If you'd
like the full story on our full line, just drop a line to:
Miracord Products, Benjamin Electronic Sound Co.,
40 Smith Street, Farmingdale, N.Y. 11735.
After you find your Miracord, we'd like to make this
one last promise: We doubt you'll ever have to use
its guarantee.

THE MIRACORD

760.

Damn hard to find. Damn hard to beat.
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order Butterworth high- and low-pass
filters as loudspeaker crossover cir-

given by J.R. Ashley and A.L. Kaminsky (J. of the Audio Eng. Soc., Vol. 19,

cuits. The comments are generally
that third -order filters offer a num-

No. 6, p. 494, June, 1971)-and find
through listening tests that there is indeed an improvement in the clarity of
the reproduced sound. We therefore

ber of advantages with regard to their
transient response and on -axis frequency response.

recommend the use of the third -

Accordingly, we breadboarded
such a circuit-specifically, the one

order filters in crossover applica-

tions, and invite the comments of
T-

Tr r 1-

r

I

15 INCH

other experimenters who have the
opportunity to try them.
Also we would like to emphasize
that there are infinitely many possible tuning and damping combinations for bass reflex loudspeaker enclosures. Most of these combinations
do not perform very well: They exhibit poor frequency response curves
and do not get the best possible performance from a loudspeaker in terms

of distortion. The quantitative foundations for predictable designs were
established by the pioneering works
by Novak and by Thiele, who identified a variety of practical combinations of tuning and damping ratios
which give precisely characterizable
performance curves.

12 INCH

Three key parameters principally
govern this performance: (1) the stiffness ratio S which is the ratio of the

enclosure air spring stiffness to the
stiffness of the suspension of the
loudspeaker cone; (2) the mass ratio

10 INCH

M which is the ratio of the vent air
mass to the speaker cone mass, and (3)
I
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resistance. Once the speaker

is

chosen, the stiffness ratio is fixed by

rIi4

1BIC

the speaker's Q factor, which is the
ratio of its reactance to its motional

the box volume. For values of S

greater than 1.414, a good choice of

Fig. 3-Relationships of efficiency and volume for three woofers.

response curve shape would be any of

the quasi -Butterworth or "double 1
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point" alignments. In larger enclo-
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sures where S is less than 1.414 a good
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choice would be the appropriate symmetrically bounded ripple tuning. For
the value of S equal to 1.414, it is pos-

2

M

sible to achieve a maximally flat or
Butterworth response, provided again
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that M and Q are properly set.
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are illustrated in the form of the values of M and Q necessary when a
given value of S has been chosen. To

Fig. 4-Relationships of duct -to -cone -mass ratio and volume for three woofers.

the left, the bounded ripple alignments are shown; to the right, the
quasi -Butterworth alignments; and in
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15 INCH

the center, marked by small circles,
the maximally flat tuning and damping ratios. The curve marked G is an
interesting measure of performance:
It

is the ratio of the complete sys-

tem's low -end 3dB cutoff frequency
to the woofer's free air resonant frequency. When G is less than one, the

03

system goes deeper than the FAR. To
achieve this requires a big box.
Some readers have inquired as to

how to design reflex enclosures for
multiple drivers. As long as the drivers are alike, a straightforward pro1
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Fig. 5-Relationships of required speaker Q and volume for three woofers.
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cedure is to use for design purposes a

fake speaker having the total effective cone piston area, cone mass, and
cone stiffness of the members of the
collection. The FAR and Q are essentially unaffected.
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You'd swear it had

101/2"reels and l5ips.
Sony's New 3 -Head Stereo Cassette Deck.

THREE MEAD CLOSED 4.001P DUAL CAPSTAN

POWER

RECORD

Built-in dual
process Dolby*
Applies Dolby Noise Reduction
to both recording and playback
simultaneously for Tape/Source
monitoring with signal-to-noise
ratio of 63db.

Three ferrite heads.
One ferrite erase head. Two separate
ferrite and ferrite record and playback
heads. Inside: core and pole pieces are
solid ferrite. Outside: another precisely
machined layer of ferrite. Ferrite and
ferrite heads last up to 200 times longer
than standard permalloy. They give you
wider frequency response and dynamic
range and better tape -to -head contact.
And Sony's exclusive three -head system
provides the added advantage of Tape/
Source monitoring.

0.07% wow and
flutter and at 1'/s ips.

Mic/Line Mixing.

The TC-177SD features the same
Closed Loop Dual CapstanTape Drive
system as Sony's finest reel-to-reel
decks. Isolates the tape path in the
tape head area from external vibration and abnormal tape movement.
Eliminates the cause of modulation
distortion and optimizes tape -to -head
contact.

simultaneously: microphone inputs
and line inputs (receivers, turntables,

Previously available in reel-to-reel
only. Records two different sources
other tape decks). Provides precise
fade-in/fade-out and cross -fading
techniques.
The Sony TC-177SD Stereo Cassette
Deck also features separate 3 -position

bias and EQ selector switches, peak
limiter, dual VU meters with LED

Professional feather touch relay controls.

peak indicators, memory counter,
stereo headphone monitor jack and
echo capability with the optional

Provides smooth, precise and
immediate response for all tape
travel modes.

for $699.95 at your Superscope dealer.

SB-200. This top -of -the -line Sony goes

SONY®
Brought to you by SUPERSCOPE

® 1974 Sunerscope, Inc., 8146 Vineland Ave., Sun Valley, Calif. 91352. Prices and models subject to change without notice. Consult the Yellow Pages for your nearest Superseope dealer.

Send for free catalog. °TM Dolby Labs, Inc.

Check No. 37 on Reader Service Card
AmericanRadioHistory.Com

'

I

I

I

1

I

Many readers have requested that

I

I

Figs. 2, 3, 7, and 9 of the Chase article
be extended to much larger values of
volume stiffness products.
have
done this in the accompanying Figs. 2,

2

I

3, 4, and 5. These have all been de-

rived from Fig. 6 for loudspeakers
having effective piston areas of .032
square meters (typical for ten -in.
frame diameter loudspeakers), .050
square meters (12 -in.), and .085 square

meters (15 -in.). Because of variations
in actual piston areas among various
manufacturers and models, the frame
diameter is only a rough guide to the
effective piston area. Using Figure 6,
these curves can be generated for any
size speaker.
On each of the curves, a small circle indicates the location of the maxi-

0a
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mally flat tuning; the portion of the

0I

curve lying to the left of this point will
give a quasi -Butterworth characteristic, and to the right a bounded ripple
I
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design results.
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Michael Lampton
Jan deVries
Lee M. Chase
Berkeley, Calif.

Fig. 6-S, ratio of enclosure air stiffness to cone suspension stiffness.

am a professicgb.l organ -repair

ing access to the contacts themselves.

Dear Sir:

specialist. I am not just trying to keep

And remember that I know how to

In this time of pardons and amnesty and in the light of our national self
re-evaluation, isn't it also time we
consider the deportation of John Len-

jobs for myself, as many items in Mr.
Turino's article seem quite useful and
simple enough for the average owner.

non an injustice-not only to him, but
to us and to America.
Bernie Mitchell

warnings, using the Lowery organs as
examples, since they are excellent in-

Pardons, Amnesty, & Lennon

President
U.S. Pioneer Electronics
Moonachie, N.J.

Gee whiz, Bernie, I always thought
what made America great was its abil-

ity to be a melting pot, to be able to

handle-within its tolerant borders-just about anyone and any-

thing, to have room enough for nearly
any point of view. I'm enough of a believer in the fundamental paradox of

life to think that a person can have
both dangerous and worthwhile qualities, but I see little or none of the former in Lennon. And if he does have

them, they are quite outweighed by
the latter. -Ed.

I

However, I would like to offer a few
struments and rather typical of most
electronic organs.
In regard to annual vacuuming,
have seen a heart -sinking number of
organs with damaged contact springs
and busses, broken leads, and disI

connected wires as a result of well -in-

take them apart too. Few service
manuals have opening instructions,
I
must confess I felt horrible

and

scratches on a few organs before I got
my methods perfected.
If I may question one last point, regarding the ease of dealing with nine-

ty percent of organ problems: On
evaluating my records on my last 100
Lowery organ calls, which included a
large percentage of tube organs up to
20 years old, only 12 had contact trouble and I changed only five tubes.

tended but slightly careless vacuum-

David R. Shaddock
Meyers Music
Streator, Ill.

ing. And
have never known any
amount of dust or cobwebs to interI

fere with proper operation of an
organ. (Mice are another story.)

The modern Lowerys contain

a

number of coils, easily accessible and

very attractive for VOM testing. The
first and only time I tried one, I destroyed it. Also present on many
boards are regular and large-scale
integrated circuits, along with MOS-

Dear sir,

Allow me to add my plaudits for
Richard Heyser's new speaker analysis program. have read with interest his articles in the JAES, and I am
especially interested in his findings
with regard to phase linearity. Phase
I

response has become a subject in-

FETs, some of which can be damaged
by static charges on the fingertips, and
are impossible to really test without a

tensely probed by psycho -acousticians

I have enjoyed your magazine's fine
articles since I stumbled on it in the
Engineering Library Stacks at the University of Illinois during my freshman

'scope or an advanced logic probe.
Contact cleaning
recommend
heartily, it being a messy and boring

would appreciate some articles by
Mr. Heyser on the physical aspects

job for me. Watch out for tube or-

year.

I am wont to find each issue
both thorough and readable. How-

gans though, as keying voltage is 430
volts on some models. Also, it takes

networks. Not only transducers, but
purely electronic links in the high-

ever, your November issue's article on
organ servicing seemed dangerously
over -simplified.

me between an hour and an hour -

Organ Servicing
Dear Sir:

I

and -a -half to clean contacts on some
Lowerys, most of which is spent gain-

(a spinoff of quadraphonic research),
and I am sure that many other readers
of non- and minimum phase response

fidelity chain should be studied in
this light.
Tom Tollefsen
Olympic Valley, CA
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"Bring it back alive:
"Professionally, people see me
playing concerts or leading the
Tonight Show orchestra. But
when I relax to the purest sound
of my favorite music, rothirg
brings it back alive like the
incredible Sound of Koss.
"From the deepest, toe curling bass notes of a pipe
organ, to the crisp, brilliant
highs of the brass section,

nothing can match the
excitement of a live
performance as well as Koss
Stereophones. And nothing can
match the incredible sound of
the PRO-4AA. Because the Koss

PRO-4AA features the only
driver element designed
specifically or stereophones.
So when it come to mixing the
sound in your head instead of

on the walls of your living
room, you'll hear two more
octaves than you've ever
heard before in a
dynamic stereophone.
"Take a tip from old 'Doc'
and hear it like you've never
heard it be=cre...on Koss

live demonstration, or w-ite
for a free full -color catalog,
c/o Virginia Lamm. Either way,
you'll 'bring it back alive'."
Koss PRO-4AA Stereophone

Stereophones. From $15.95 to
$175, they' -e the greatest. Just
ask your Audio Specialist for a

©Koss Corporation

KOSS stereophones
from the people who invented Stereophones.

KOS5 COFPORATION, 4129 N. Port Washington Ave.. Milwaukee, Wisconsin 53212 Koss S.r.l., Milan, Italy Koss Limited, Ontario
Cher^k No. 19 on ,Reader Service Card
AmericanRadioHistory.Com

Behind The Scenes
Bert Whyte
WHEN THE Revox A77 tape re-

corder was introduced to the
American market some years
ago, it received generally enthusiastic reviews from the hi-fi press. Since
then it has undergone several updat-

ings and refinements to the basic
design. These included a special A77

incorporating Dolby B noise -reduction and the HS77, a "high-speed"
(71/2 or 15 ips) unit with half-track
stereo heads. You may recall
re-

integrated with the tape -motion full logic system. The capstan motor is a
high torque, asynchronous unit. Some
120 teeth are milled into the circum-

ference of the rotor and are inductively scanned by a ring -coil around
the motor. This constant 360 -degree
scanning is an improvement on the
single -point scanning found in the
Revox A77. There is less translation

The Revox A77 has kept pace with
its competition and still answers the

error for one thing, but the big advantage is in the
ietness of the
motor. When I sayibiet, I mean you
have to put your ear right up to the
capstan shaft before you hear any
whir. For any recording situation
where the tape machine must be in

needs of many audiophiles. How-

the same room as the microphones,

ever, in line with current trends, it was
obvious there was a need for a more

the A700 takes top honors. The signal
produced by the inductive tacho -generator is fed into the servo -control
system. This is a new Studer development, using special Large Scale Inte-

I

ported on the high-speed type as part

of a lightweight, portable recording
system.

sophisticated recorder incorporating
the technological advances of recent
years. Willi Studer, manufacturer of
Revox recorders, was aware of this

and of the fact that his "encore"
would have to be something quite
special. I think it is safe to say that his

new Revox A700 tape recorder is special indeed. This A700 has been shown

at past AES conventions and

I

have

given you a brief description of the
unit. Revox furnished me with an
A700 recorder with half-track stereo
heads, and now that I've lived with it
for some time, herewith are my observations and impressions of this important new recorder.
The A700 is bigger than the A77, a
bit more than 19 inches wide by 18 in-

ches in height by 7 inches in depth.
The weight has increased too, and
portable use will require more mus-

grated (LSI) circuits which contain a
quartz crystal -stabilized oscillator of
1.638400 MHz, along with the com-

parators, frequency dividers, and
other functions of the servo circuit.
The capstan motor is thus phase locked to the quartz clock frequency. However, there is also provision to

override the reference frequency
with a variation control (soon to be
available) which will give plus or
minus seven half -tones of any selected speed. An external oscillator variable from 1 kHz to 10 kHz will enable
continuously variable tape speeds
from 21/2 to 211/2 ips. The three
tape speeds are selected by pushbut-

tons on the right side of the tape

power to the reel motors, the pinch
roller, and the tape -lift solenoids. On
each side of the idler rollers is an idler
wheel which is on a progressively sprung tension arm. This is part of the

tape tension control system of the
A700, where the tension is constantly
measured and maintained at opti-

mum value by two closed -loop servos, each consisting of both the tape

tension sensors, motor control circuit, motor control amplifier, and the
reel motors themselves. All this adds
up to fail-safe tape handling logic and
very smooth spooling. The system is
so good that on fast forward and rewind the tape pack is as free of "ridging" as normal play winding.
Located with the speed change but-

tons on the right side of the unit is a
tape timer of the type found on the
professional Studers. The readout is in

minutes and seconds, with real-time
indication at 71/2 ips. Accuracy is
stated to be within 0.5%, and when I
checked it against my stop watch, it
was only 14 seconds fast in a half-hour

program. A central grouping of five
illuminated pushbuttons comprises
the normal tape motion controls. On

the left of the machine are illuminated pushbuttons for special operation controls. The pause button remains
in effect as long as it is depressed
and operates on all main trans-

port modes. After release, the control logic switches automatically to the

previously selected mode. By pushing the repeat button, the transport
switches for rewind, releasing it selects the play mode. Using tape with
translucent leaders at both ends and
pressing the auto button enables the
tape to be played, then rewound and

cle. The increase in size and weight is
understandable in light of the new

transport. A nice touch is that these
buttons are of the illuminated type,
but will not light up until the selected

features and functions built into this

speed is in full synchronous mode. As

machine.

you might expect, it takes a tiny bit
longer to "lock -in" the slower tape

played again, endlessly.

speeds.

transport? The specs state a weighted
peak flutter of less than plus or minus
0.06 percent, but a friend with a quality flutter bridge measured it consist -

Let's take a look at the tape transport section. The A700 is a three motor unit operating at 33/4, 71/2, and
15

ips. There

is

a servo -control

system for all 3 a.c. motors, which is

The A700 has a tape motion sensor
in its right idler roller, which feeds signals into the logic circuits controlling

How good is the Revox A700 tape

AUDIO JANUARY, 1975
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this is
all we viant to do.
But perfectly.

The engineering of high-fidelity turntables is a technical
and controversial subject.
But the concept of a perfect turntable is perfectly simple.
Since a perfect turntable is what we at Garrard have been
striving to make, we'd like to communicate this concept to you as
unequivocally as possible. Then all the claims and counterclaims
you hear will fall into place.
Think of it this way:
A phonograph record doesn't know and doesn't care what
kind of mechanism is
spinning it,

as long as it's

spinning properly. If your hand
could turn it at exactly 33' 3 RPM, without
the slightest fluctuations in speed, and keep
it moving in the horizontal plane only,
without the slightest jiggling or vibrations up-and-down or sideways, you
could expect perfect reproduction.
Similarly, a phono
cartridge has no idea what's
holding it in the groove,
as long as it's properly held.
If your other hand were
holding it, correctly aligned,
with the right amount of
downward force and without resisting its movement
across the record, it would
perform faultlessly.
That's really all
there is to it.
The basic point is that the
turntable and tonearm have exceedingly
simple and purely mechanical functions, just like
a chemist's analytical balance or a gyroscope. That's
why turntable manufacturing is, above all, a matter
of precision and integrity, with the emphasis on
perfect operation rather than hi-fi pizzazz or
features for features' sake.

Of course, theoretical
perfection in an actual mechanical
device is an unrealizable ideal. But even
though 100% is impossible, there's a big difference between
99.9% and 98%.
It's in this most fundamental sense, we feel, that
Garrard turntables are in a class by themselves.
For example, in the case of the Zero 100c changer and
the Zero 100SB single -play automatic, tracking error has been
reduced to a virtually unmeasurable quantity (in effect, zero)
by the geometry of the tonearm design. Rumble, wow and
flutter figures are also coming ever closer to theoretical
perfection in these and other top Garrard models. (The
Zero 100c and the Zero 100SB are both priced at $209.95.)
To a less spectacular degree, the lower -priced
models, from $49.95 up, also come quite close to the
theoretical ideal because of this emphasis on
fundamentals.
Remember: all we want is to make your
record revolve perfectly and to position your phono
cartridge perfectly.
And we're
almost there.
For your
free copy of
The Garrard
Guide, a 16 -page
full -color reference

booklet, write to Garrard,
Dept. G-I, 100 Commercial
Street, Plainview, N.Y 11803.

Division

of Plessey Consumer Products.

Check No. 13 on Reader Service Card
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4300.
The non-stopleac.
One of the greatest things about
tape is listening to music that you personally have selected and sequenced.
But wouldn't it be nice to have a tape
recorder that didn't require you to stop
whatever you're doing tb turn the
tape over?
Our 4300 will do that for you. It will
play both sides of a tape, one after the
other, for as many times as you like so you can listen non-stop.
And so you can do that for as long
as you like, it's a typical TEAC. We've
been building 3 motor tape recorders
like the 4300 for over 20 years now.
Any group of persons who work
together for that long develops traditions. One of our's is to make our
products work well for a long time.
It's uncommon in a plastic world to

-

design a product to be repaired rather
than replaced - even more so to make
it worth repairing. But another tradition we have developed is to keep

replacement parts in stock for at least
five years after any product is no
longer made. Your 4300 may be the
last tape recorder you'll ever buy.
But we can't describe most of the
reasons we think you'll like the 4300.
The performance. The solid precise
feel. The effortless operation. You really
have to experience these for yourself.
You can do that by calling (800)
447-4700 toll -free to locate your nearest
TEAC Retailer (in Illinois, call (800)
322-4400). But fewer than 10 percent of
the hi fi stores in the country are
authorized to sell TEAC, so please call.
The persons there will provide you
with specifications and a demonstration, and be helpful in general. They
want you to enjoy your music without

aggravation too - that's why they're
a TEAC Retailer.
TEAC 2 -YEAR WARRANTY
For two full years from date of pur-

chase any TEAC TAPEDECK returned
with warranty card and freight prepaid
by the original registered purchaser to.
TEAC or its nearest authorized service
station will be repaired free of charge
for defects in workmanship or material.
The same applies to TEAC car stereo
decks for a period of one year. This
warranty only covers TEAC products
purchased in the U. S. A.
Check No. 29 on Reader Service Card

T
E AC®
The leader. Always has been.
TEAC Corporation of America. 7733 Telegraph Road, Montebello, California 90640.
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ently around .02- .03 percent. All in
all, the tape transport of the A700 is

tension system gets a good tape head
wrap for smoother low frequency res-

one of the most advanced yet offered
to the public and I found that it operated flawlessly.
As with most of the tape transport

ponse and extended high end response. It is interesting to note two
other things about the heads. One is
that Revox states there is room in the

controls, the record and play elec-

head/electronic complex for "extra

tronics, and all special function (such
as stereo multiplay and echo effects)

electronics as necessary in later mo-

electronics are on PC boards. The bias
oscillator frequency is a high 150 kHz.

Studer has kept to the use of metal laminate heads, and with the servo

dels." The other is that the die-cast
head support is quickly interchangeable. One can but speculate that all
this is in anticipation of a four -channel model.

Which speaker looks like
it sounds the best.

The A700 input and output controls consist of both rotary switches
and slider -type mixing pots. The entire mixing/electronics chassis is removable for servicing. There are four
balanced 50-600 ohm microphone inputs with high- and low-level switching. A phono input preamp for magnetic cartridges with RIAA equalization is provided as well as two highlevel line inputs. The four slider faders are under the control of a stereo
master slide fader. Also unusual for
this kind of recorder is the provision
of bass and treble controls. Main
reason for them is that there is an out-

put controlled by a slide fader for
connection to a fixed gain amplifier,
such as Revox's A722 model. Line outputs A and B on the A700 have a fixed
output level at plus 6 VU corresponding to 1.55 volts.

The VU meters are horizontally op-

posed, and unlike previous Revox
machines, the meters read the playback output. In addition to the regular ASA VU indication, there are two

red LED overload monitors, set to
peak at plus 6 VU.1 hooked up an external meter, and fed some signal to

the recorder and sure enough, the
LED's blinked on at exactly plus 6 VU!
As to performance, the Revox A700
is a winner. We have already covered

the wow and flutter figures. The frequency response from tape is specified as 30 to 22,000 Hz, plus 2, minus 3

EPI 110

ADVENT"LARGER"

HARTLEY ZODIAC '74

Most audio experts agree: the bigger the box. the
bigger the sound. A bigger cabinet means better bass
response.
So when we designed the Hartley Zodiac 74 to
compete with other popular bookshelf speakers. we made
it bigger. By using only a few more inches of your shelf
or floor, we give you Twenty-five to Sixty percent more
cabinet than our competition. And more cabinet means
bigger sound.
Our cabinet is only part of a two-way speaker system
that gives clear, sharp response from 30 to 25.000 cycles.
We build our Zodiac speakers in asymmetrically matched
pairs for better sound dispersion. We use only top
grade walnut veneers and a unique acoustic foam grille.
And we back them with a Five-year warranty. Five -years.
not Two or Three.
We do all of this for about the same price as our
competition. You see. we believe when you spend your
hard earned dollars for speakers. you deserve the
biggest sound your money can buy.
'

dB at 15 ips; 30 to 20,000 Hz plus 2,
minus 3 dB at 71/: ips; 30 to 1600
Hz, plus 2, minus 3 dB at 33/4 ips. I
copied some wide -range master tapes

on the A700, and the copy was literally a mirror image of the master. I
checked the playback frequency response with my Magnetic Reference
Library alignment tape, and the A700
was flat within one and a half dB from
30 to 20,000 Hz. Distortion is stated as

less than 2 percent at plus 6 VU.

I

made some live recordings and deliberately activated the LED monitors
without hearing anything approaching distortion. I used Ampex 406 tape
in recording, which is close enough to

the 3M 206, for which the unit was
biased. With a claimed minus 65 dB
S/N (ASA, A weighting), the tape copies I made had the slightest extra whisper of hiss compared to the very quiet
master. Well, noise has to increase 3

dB, but

I

think the S/N claims are

reasonable. All the controls acted

smoothly, and it is a joy to see such
precision tape handling. The recordings
made were beautifully clean
and there is no question in my mind
that the Revox A700 is a very strong
I

Hartley Products Corporation
56 North Summit Street. Tenafly. New Jersey 07670
(201) 871-3442
Check No. 1 5 on Reader Service Card
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BEFORE WE MADE THE NEW YAMAHA RECEIVER,
WE MADE THE ORCHESTRA.
The new Yamaha receiv-

at .08%, available to receiv-

unique eighty -year involve-

ranges.
Compare the specs on the

Years ago Yamaha estab-

new Yamaha components to
any of their competition.

wind instrument precision,
piano sound, guitar craftsmanship, organ electronic

compare them to your idea
of an ultimate component

er and other stereo components emerged from a
ment in music and sound.

lished new standards in

er and amplifier buys ,r
in all competitive price

selling for any price.

sit down and create those

outcome.

acoustics, and other factors
into consideration, to give

FM STEREO

you the tonal balance of

AFC/STATION

lows, middles, and highs you
like at all volume levels.

POWER

duction, they had Yamaha's
three-quarters of a century

f

from.

The Powerful Truth.
The new Yamaha CR -800
receiver, for example, packs

ceed the kind of quality
performance (low distor-

tion) usually found on
"separates" at the highest price levels.

critical indications.

Loudness control takes
speaker efficiency, room

in their latest audio achievements.

And they developed new
technology to match and ex-

PLAY
A

SOURCE PLAY
8
I

DUB

DUB

A.8

a powerful 45 watts per

channel RMS (both channels driven, 8 ohms, 20-20
kHz) to give you the full
force of a big crescendo, or
full audibility of a delicate

Multiples and Mixes.

For the multiple tape

deck owner, the 800 has a
five -position tape monitor

kind of engineering philos-

Sophisticated Tuner.
The CR -800's FM tuner
section is the first to utilize

selector to easily control

the multiplex demodulator.
This achieves superb separation (45 dB) and reduces
MPX distortion to 0.05%.
And Yamaha Auto Touch

Because they conceived

this quality standard not
for just the highest priced
Yamaha components, but
for the whole line!

The result is low distortion performance, typically

negative feedback around

of Yamaha stereo equip-

in our own facilities, for

piccolo solo.

ophy, too.

Homemade Philosophy.
The 800 fully incorporates
all the years of electronics
technology, metal working,
machining and wood working pioneered by Yamaha in
the music field.
Most of the various parts

ment are made by Yamaha,

A New Engineering.

They developed a new

tion high filter (8 kHz blend). And L E D's for

Ten position control.

them, and the same is true

sound experience to draw

Hz -70 Hz) and a two -posi-

We're confident of the

standards-they evolved

To reach their goal of
maximum truthful repro-

for minimum distortion ( and
keeps it there) .

separate microphone pre amp and volume control, a
two -position low filter (20

But don't stop there-

technology.

Our engineers didn't just

tuning allows the electronics to fine tune the station

stronger quality control.
And like Yamaha music
products, Yamaha components are covered by an un-

usually long warranty -5
year parts, 3 year labor -

two stereo tape record/

playback circuits for record-

and'a national service and
dealer network.

ing on one or both decks
simultaneously, for copying

800, and all our new com-

other, or for reproducing or
monitoring on either.
Other features include a

Yamaha dealer.

from one recorder to an-

Check No. 42 on Reader Service Card
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Audition the Yamaha CR -

ponents, at your nearby
C#1

YAMAHA

Audio ETC
Edward Tatnall Canby
HINDSIGHT: Nothing is quite so

dramatic as hindsight-when it
suddenly reaches a moment of

maturity. To my way of thinking, our
most recent hi-fi revolution, quadraphonics, has now reached that moment. And do we need hindsight! We
aren't doing too well.
Hindsight, of course, requires time.
We've had more than five years of it

now, and things are getting hinder
and hinder. Everybody's now talking

hindsight and so, me too. It's the
quadraphonic news for 1975 and we'd
better read all about it if we want to
survive.

Well, we can't do one little thing
for the past that is passed. But we can

talk future; since I'm traditionally the
kibitzer on the sidelines, here go.
Granted, I didn't do any of the heavy
work that got quadraphonics out of
the mind into the lab and from there,
I

painfully, onto the bumpy road to
market. So I bow to those who did
and trust that they won't get all het up

at what follows. Fantasy! As of the
past, anyhow, totally impractical and
you don't have to tell me so. Nevertheless,
sense a usefulness at this
point, in terms of the still wide-open
I

future. Suppose we could do it again
with all the insight (hindsight) of 1975
and none of the restraints, practicalities, and what -not that held us to what

we actually did. Here's what think
we "should" have done or not done.
I

Brace yourself.
1. No basic disc quadraphonic sys-

tem should ever have been launched
until the circuitry involved had been
reduced to chip form, the chips them-

selves were developed, in production and ready to roll straight into
equipment.

(Utterly impossible! Well, of

course. That's what I mean. Still, if it

only had been possible....)
2. No matrix disc system, whatever

where severe compromise was a
necessity.

(Sorry, fellas! It had to be said. It
ought to be said, it's now totally clear
that logic assistance, in one form or
another as presently developed, is essential to the 4-2-4 matrix concept if
the product is to keep its competitive
position. With logic, in all its 1975 -plus

able system for the home.)
3. Turning to an ancillary but cru-

quadraphonic equipment should look

area, no quadraphonic home
equipment should have been introduced before a new Single four cial

channel cable and connector system
had been agreed upon as an industry
standard for this country. ONE cable,
ONE connector at each end, for each
quadraphonic signal.
Problems? Of course. But the present

super -spaghetti

cable system,

born too hastily out of mono and then
stereo, is an abomination. For each

quadraphonic signal we now use
FOUR cables and EIGHT connectors!

big, look impressive and complex.

Maybe it has to, in order to enclose all

those snarls (pardon me!) of parts
inside. Maybe it has to look that way
so we can charge the big prices that
we must charge. (There's a vicious
circle for you.) Couldn't we have

managed better? Think of the mini calculator. Now there's a splendid
example of the new electronics in a
proper package. And the public is
wild abut it. So tiny! So much inside!
And, of course, so easy to use. There's

will. It put dents into mine, I tell you. I
reconnections.
4. In a further vein of simplification
(and here subject to engineering
opinion in detail),
reel that no

product, still, is monstrously huge for
its essential content, and the public
knows this and doesn't much like it.
So far, we have missed our chance to
promote the small image.

whole groups of componentry, you
have a snarl-up that shouldn't have
happened to a hi-fi dog.
Unbelievable. And enough to put an
enormous dent into customer good

positively dread making major

I

quadraphonic

equipment

should
have been launched until a maximum

range of really subminiature, totally
updated amplifier/pre-amp elements
had been developed especially for
quadraphonic-maybe chip -type

and/or op-type-and these made

ready for mass production, so that

from the very beginning, four

channels of operative circuitry could

without a completely developed logic

cost.

Now we get to a real nub. You see,

both the basic matrix and the logic re-

from the start we should have been

matrix, indeed, should have been reserved strictly for minimum -cost use

We still today seem to think that

the clincher. Now our own field admittedly isn't that simple in the functioning. No aesthetics for them, no
compatibilities, and so on. Yet there
in miniature is the sort of image we
should have worked for, right from
the earliest stages of quadraphonic
development. We didn't. Our

Multiplied to the Nth as between

circuitry AS A PART OF THE SYSTEM,

hi-fi equipment. The unadorned

technology. Computer

technology. What else? We should

maturity, matrix remains a formid-

replace the two of stereo with, if
anything, a saving of space and of

have been considered acceptable for

Space

have been onto this right at the beginning, both as a goal for development
and as a point for crucial public
relations.

type, should have been launched

duced to IC chips. The plain non logic -assisted matrix should never

channel" should be that, with up-todate technology, multiple circuits are
now smaller, cheaper, simpler, etc.
etc., than single circuits once were.

ready to counter those pat arguments

that we knew would surface immed-

iately-four channels are twice two,
and twice too much, too big, too expensive, too clumsy, too complicated

etc. etc. The whole point of "four -

Foresight
So we edge into foresight, born out

of hindsight. Though

I

know my

suggestions are after the fact,
am
serious in that it isn't too late to turn
past into present/future. Yes,
am
aware that, for instance, the idea of
logic assistance to a matrix wasn't
even concievable for most of us back
five years ago-so how could we have
developed a logic chip? And if we
had, then the facilities for chip
production would have been notable
for their absence. expect, too, that
I

I

I

under the intense pressure to get
along with yet another major over-

haul in our "system," most engineers

and designers just had to make do
with whatever ingenuity they could
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Not for everyone, it's true. But for those sophisticated audiophiles who can appreciate
the 0.0024% tuning accuracy of the 700T Frequency Synthesizing Tuner ... the exceptional control
flexibility of the 700C Preamplifier -Control ... the masterful power of the 700M Main Amplifier with its
incredible 170 watts per channel Min. RMS (at 8 ohms, 20 to 20,000 Hz with no more than 0.1% total harmonic
distortion) ... KENWOOD proudly presents the 700 Series. Priced approximately $2150.

For

complete information, write...

KENWOOD
15777 S. Broadway, Gardena, CA 90248 72-02 Fifty-first Ave., Woodside, N.Y. 11377 In Canada: Magnasonic Canada, Ltd.
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muster up, and to heck with the ideal.

The pressure hasn't let up for an
instant, so I expect we are still doing
the same. Believe me,
am profoundly in sympathy with those on
top who are at the bottom of this pile.
(It's that mixed up, after all.) But-onward and upward we go. Hindsight,
then, into foresight and about time.
Look further into that past. A lot of
I

heavy thinking has gone into

really low cost-once things get

tons? We are courting the super -

going. We are now safely beyond the

gadgeteer, the brainiest, wealthiest,
most knowledgeable gadgeteer, and
we are getting him, too. But are these
people all we need?
Please, what about that very large
percentage of stereo users-you
know the percentage-who now stick
obstinately to stereo because, thank
you, it is entirely adequate for them.
They are the bigger market. As we all
know, they are not convinced. They

at

stage where extremely flexibility

is

essential. We had to go through it. All
in all, we did it in a remarkably short

time. A triumph, no less, in spite of
the rival systems and corporate
battles. Let's be positive.
The whole key to the rescue (I use
the terms advisedly) of quadraphonic

quadraphonics in these last five years.
This thing has been a monster, riding

sound on the market, then, is in this
update simplification, from stem to
stern, via every known twist and trick

its very creators onward with a rush
into constant new perceptions, new

of the new technologies for manufacture. Now, we can freeze our

phonics is twice too much, too com-

vistas. We can remember the steps, as

varying circuits. Now, we really are in

appeared, all fuzzy, then ever more

a position to convert quadraphonic
equipment into what it ought to be,

Our present equipment mostly looks
it, and is priced for it. Our stereo
equipment is just fine as a counterproductive argument! Get stereo-it's
reliable and right.
But note that we were able to convert these very people from mono to

basic matrix after basic matrix
clear and precise; and then we moved

onward into the modifiers, the logic
circuits, at first crude (and nobody

thought they would amount to

and must be, a line of products that is
in every way simpler, less clumsy,
even (relatively) less expensive, than

former stereo equipment. We are

have those feelings, that quadraplicated, and so on

We ask for it.

much), then astonishingly more sophisticated. And meanwhile, over in

ready for an avalanche of IC chips,
which will be the main -stay in a re-

stereo, back a dozen years. Not mere-

CD -4, those monstrously big inciden-

markable conversion, if all goes well.

important, to a real faith in the stereo
system. That was something. Now we

tal problems and the same sort of
enforced hurry and pressure-let's
get things on the road (and fix them
up en route)-that plagued the matrix
rivals. And the equipment makers,
never knowing which way to jump or
whether to jump-it was really awful
and a wonder we all survived.
Meanwhile down in the lab the
possibilities opened up astonishingly.

Here, the pressure was good. The
people who were working well ahead

of the market, into basic primary
concepts, had enough corporate insulation around them to protect them
from hysteria. The speed at which
every aspect of disc quadraphony
opened up in those years is to me one

of the miracles of human accomplishment. Good people, working
with adequate means and at top brain

efficiency. But, can you have hindsight ahead of time?
Today, we have reached the point
of consolidation. True, the more advanced logic circuits and wider-cap-

ability CD -4 demodulations are still

"breadboard" and may not

reach

practicality and into saleable equipment for quite some time. Yet, we are
reaching into the area of diminishing

returns. The basic approaches are
pretty much set. Modifications will be

increasingly a matter of refinement
and simplification. That's why we can
now turn hindsight, impracticality,
into foresight and practicality. We are
ready.

Our logic thinking is now mature
enough, in the several approaches, to
consign to those essential chips. The
matrices themselves are already in the

"frozen" state and into chip format.
The CD -4 demodulator circuits are at
the same stage, already into their first

chips, again "frozen" into a hopefully workable mass -production form

And, surrounding the chips, everything else that I wouldn't even know
about which would contribute to,
shall say, circuit coagulation-making the inherently complex four-way
signal message act more and more
I

like the one signal that it really is, and
yet, of course, still a
:ing like four.
We've been talk
of matrix techniques as the 4
approach. Four
channels of sound into two (on disc)

then back to four. Let's modify that
thought and say that what we want
now, in the entire system and especially in the home equipment, is 41-4. Yes, we start with four channels.
Then, in terms of the equipment itself,
in terms of its home use by our listeners, we treat those four channels as
though they were one-and as simple
and as cheap as one. We can always
dicker with them separately when we
want to, if we want to. Let us relegate
as much as possible of the four-way

adjustments to the "automatic" or
standardized situatio;i-so the
listener doesn't have to think and
diddle with knobs and connectors.
Four into one! That's for practicality.
And then, of course, back into four
in the listening, with all the power of
four that we have been rightfully
trying to promote. 4-1-4.
Our present equipment, you see, is
absolutely right-for one special seg-

ly

to stereo equipment but, more

have the same problem again,

in

remarkably similar terms. Quadraphonics must be like stereo only

better. Which does NOT mean more

complicated. Thus-we must make
some quick changes, now when the
time is ripe.
Send the big stuff, the fancy stuff,
back to the gadget people where it
belongs. (And think, with the new ICs
inside, how many more switches you
can put in.) Concentrate on a radically

different and new sort of quadraphonics, quadraphonics simplified-bend every effort and every last
IC towards the maximum advantage,
use every conceivable technology,
space, computer, what have you, to
make four channels work like one, so
that quadraphonics will seem to the
large public as easy, as simple, as in-

expensive (we hope) as stereo, or
even more so. And therefore a better,
newer bargain. It can be done, I think.
So let me rephrase my four points

of hindsight into points of foresight.
1.

In the upcoming future there

must be a new kind of qudraphonic
equipment, radically simplified,
smaller, inexpensive and, first of all,
making use of advanced -model IC
chips for the major disc systems. (And,

when & if) for the tuner elements, as
possible.)

ment of our market, the confirmed

2. All matrix decode systems must

gadgeteer. Ideal! He is a very real part

include AS A PART OF THE SYSTEM

of the hi-fi business, and no complaints. People who like hi-fi gadgetry have lively minds and vivid bank
accounts. The more sophisticated is
our production for them, the happier
they are. Why else $1,000 FM tuners
and cassette players? Why else our
present immensely impressive control
panels for quadraphonics with those
rows and rows of switches and but-

the appropriate advanced logic, also
in IC form, the matrix and its logic to
be considered as one. No more plain
matrices! The sooner they depart, the
better. With chips, we can afford the
"works," with logic.
3. All manufacturers should convert to an agreed SINGLE cable connector system for the quadraphonic
signal. ONE cable, ONE connector at
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Hi -Fi Ho -Hum
Competing with the giants in a distortion, both channels driven, of
giant industry is no small task. 26 watts per channel (a 8 ohms,
Which should explain why we 20-20,000 Hz. FM Sensitivity(IHF)
of 1.9 uv. Alternate channel
at Sherwood feel a sense of
selectivity of 65 db. Front panel
accomplishment.
After all, we can't invest as switching of 4 -channel decoder
(which doubles as second tape
much in advertising as the
larger manufacturers. Nor pro- monitor). FM muting switch.
And a Tape Dubbing feature.
duce as many different types
What's more, the S-7210 is
of equipment. So we certainly
can't come close to matching built with the most advanced
componentry. Integrated cirtheir total sales volume.
cuits, FET circuitry, solid-state
Yet, we've steadily gained
leadership status in the field of ceramic FM IF filters.
All for under $300.
high fidelity electronics. For
one simple reason:
Dollar -for -dollar, Sherwood
provides more power and greater
performance in its products
than anyone else.
You can prove this by comparing our products with others
in the same price categories.
The S-7210 is a case in point.
It has minimum RMS power
output 0.8% total harmonic

Check No. 35 on Reader Service Card

So although it's easy to be
impressed by the sheer size of
a company or the weight of its
advertising, when you get right
down to it, performance -per dollar makes it all hi-fi ho -hum.

Sherwood Electronic Laboratories
4300 N. California
Chicago, Illinois 60618

Sherwood.
The word is getting around.

each end, for the four-way path.
Conversion cables should be available

for hooking into older equipment,
perhaps at cost to bolster consumer

THE

confidence.

4. Simultaneously with the above,

the main amp/preamp circuitry

should be overhauled for radical
miniaturization and/or IC con-

SOUND VAULT

figuring, so that four channels can go
into even less space, and hopefully at
less cost, than ONE channel in former
days. Not to mention two. Again, the

intent is to outdate stereo-to make
stereo look big, clumsy, expensive. A
tough goal, but a shiny one! Keep the
mini -calculator in mind. The mini quadraphonic amplifier?

And mind you, no more of those
"composer" circuits. Educate the
public to understand that both SQ
and QS with their logics can do
magnificent things for stereo discs,
and differently enough to satisfy 99
percent of the listening clientele.
Now surely is the time to get going

on all these things, if & where we
haven't already. All the elements are
coming into place, primed and ready
to go, technically speaking. It is now
or never, if quadraphonic sound is to
evolve as a major part of the whole of
our business. So easy for me to look
ahead, of course! I'm like the
cheerleaders-team, team, team! But
just take the proverbial gander at all
the lovely stuff I see in my mind's eye.
Neat, handsome little boxes (I see
them decorously black, for some inner reason), maybe two thirds the size

of corresponding stereo components. Modest controls, con-

sciously simple in aspect, deliberately

so. On the rear, very few sprouting

cables, fewer than in most

stereo-more like the old mono (see
point 3). That will inspire confidence!

On the function switch, a full and
equal choice of major disc systems, all

on a maximum of three switch points

(leaving out the upcomers for the

Every UD cassette gives you
stainless steel guidepins to keep your
recordings secure.
Tough steel pins form port of the
internal security system inside every UD
cassette.
They make sure your UD tape
runs smooth and winds even. (Ordinary
cassettes hove plastic posts that can
wear out and cause wow and flutter.)
These steel pins are another reason

your Ultra Dynamic cassette captures
the very best sounds (both high and low)
your equipment con produce.
Use Maxell Ultra Dynamic ccssettes
and you'll always ploy it safe.
Maxell Corporation of America,
Moonachie, New Jersey 07074. Also available In Canada.

maxell

For professional reccrdings
at home.

moment). QS, SQ, with their built-in
logics. CD -4. All three in chips. Or
maybe only two switch positions-so
simple! CD -4 switches in automatically when the recorded "pilot
tone" begins.
These whole systems, on display
(and in the home) would intentionally
look simpler and less cluttered then
stereo and
can think of nothing
I

more vital than that to promote the
glories of quadraphonics to the larger
audience. It's just a matter of getting it
done-which (bless me), is your
problem, not mine. Be hopeful.

Loudspeakers for these new

systems? A separate subject. The

aesthetics of quadraphonic recording via matrix and via CD -4? But

definitely, another subject and a big
one. See future issues.

Check No. 21 on Reader Service Card
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dynacosca - 8Oq
amplifier kit
Value-the SCA-80Q is the only 4-D amplifier in kit form and for the
same cost as a similar two channel amplifier. From a built-in de -matrix
circuit at the output ohe amplifier, connect four speakers (such as the
very popular DYNACO A -25s). Uncover hidden concert hall ambience in
many conventional two channel discs, tapes and FM broadcasts and

recreate the original sonics with new 4-D recordings. Or use two
speakers now for stereo and add others later. Simple assembly, careful engineering, low distortion and superb versatility go together to
give traditional DYNACO excellence.
$185.00 kit; $299.00 assembled

A -I

Please send complete test reports and full specifications on all Dynaco
amplifiers, tuners and loudspeaker systems.
Division Tyco Laboratories

Box 88, Blackwood, N.J. 08012
Also available'in Canada from Dynaco of Canada Ltd.

Nome
Address

City
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Editor's Review
IT HAS BEEN several months since we last published an editorial, and if this month's Editor's Review seems rather fragmented, it's because we've

got a lot of ground to cover in catching up with
events.

First and foremost, we need to issue an apology to

M.P. Moller, Inc., of Hagerstown, Maryland, and to
the Curtis Institute of Music here in Philadelphia for
what one reader-apparently fond of mixed metaphors-called "visual hoof -in -mouth disease." In
our blithe ignorance, we set about looking for the
prettiest organ in Philadelphia to photograph for the
cover of our November issue, which was devoted to
electronic organs. As you might guess at this point,
the handsome five -manual organ on that cover is a
Moller and located at the Curtis Institute. What we
were ignorant of, and here we'd best quote a Moller
representative, was "the incongruity of the console
of a very important pipe organ being used to feature a special issue on electronic organs." Our sincere apologies, therefore, go to both the Moller and
Curtis folks, with a footnote that we still think the
photo made a very handsome cover.

Anniversary
Would you believe that the Schwann Record

regularly by representatives of a firm specializing in
reader service card work. The names and addresses
are typed from each card onto a computer tape and
then printed on individual mailing labels placed together on large sheets. Each of these sheets represents all of the people who have ticked off Number

XYZ on the card to show they want data on the
Ultima One receiver. This process is performed
many times each month, and cards are accepted for
two months beyond the issue date.
The sheets containing the names and addresses

are then mailed to the various manufacturers for
actual fulfillment of the request for a brochure.
Some firms choose to send the names on to a local
dealer, but most prefer to send out the product inmation themselves.

The system is not foolproof-for many reasons.
ome folks have handwriting which is difficult to
read; they sometimes put down the wrong address;

firm; can run out of items to mail; products are at
times withdrawn from the market. All we can really
in defense of the system is that it does
work-usually-and that if you don't receive your
say

product flyer the first time around, give us a second
and maybe a third chance.

Catalog is 25 years young? You'd best, 'cause last
October's issue was the Silver Anniversary number
for that fantastically detailed compilation of LPs, 8 tracks, and cassettes. That first edition, from October, 1949, say the Schwann folks, contained 26
pages, was hand typed by William Schwann himself,
and listed 674 records from 11 record companies.
The monthly Schwann-1 presently lists more than
47,000 recordings on 773 labels, and is printed using
computer techniques. Our belated congratulations.

Armstrong Awards

Reader Service Cards

Convention Down Under

Many readers apparently believe that the
brochures, spec sheets, and other items of product

The Australian Institution of Radio and Electronics
Enginers has issued a call for papers for the International Electronics Convention, which will take place
from August 25th through the 29th at the University

information offered through our Reader Service
Card are actually stored here in the editorial offices,
and that we are physically responsible for sending

The 11th annual Armstrong Awards program for
excellence in FM radio programming has been anno+,nced. Some $4,000 in prizes will be given to eight

wiiners in these categories: news, community service, education, and music in commercial and noncommercial divisions. Feb. 4, 1975 is the deadline for
entries, and forms may be obtained from the Executive Director, Armstrong Awards, 510 Mudd Bldg.,
Columbia University, New York, N.Y. 10027.

material by way of press releases.

of New South Wales, Sydney. Further information
may be obtained from R.S. Garland, General Secretary, Institution of Radio and Electronics Engineers,
Science House, 157 Glouchester St., Sydney 2000,

What actually happens is that the cards go to a
special post office box, where they are collected

Australia. (Now if
boss....) E.P.

the data on to the reader. Not true, though we do
generally receive one of two samples of this sort of

I

could just convince my
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VVTFM known for its high
,

quality signal, is first to convert
to the new Calibration Stanldard...
STANTON'S 681 TRIPLE -E.
Good muslc stations reed the best broadcast cartridges for audi`ion ng
original record ng3 and caking transfers as well as for cwt -the -air use.
Larry St-as:er, Chief Engineer of WTFM New York, states:

"I have beer impressed for years with the quality and dependability of
Stanton s broadcast cartridges. Naturally wanted the improved version
for our station just as soon as it became available."
Stanton's 681 Triple -E offers improved tracking at all frequencies It
achieves perfectly flat frequency response to beyond 20 Kc. It features a
stylus assembly that possesses even greater durability than had been previously thought possible to achieve.
I

Shown during the middle of a busy day's operation
are: Larry Strasser... Dean Anthony... Nell Bassett
...Gerald Janes...Michael Marion...Walter Mason

... Sharor Ritterband ...Sandy Rosen.

This came about because Stanton's engineers, who were deeply involved in
the development of Stanton's superb discrete 4 -channel cartridge, 780/4DQ,

achieved certain intricate refinements and sophisticated new techniques
that were equally applicable to stereo cartridge design and construction.
Each 681 Triple -E is guaranteed to meet its specifications within exacting
limits, and each one boasts the most meaningful warranty possible: ar individual calibration test result is packed with each unit.
You can enjoy the professional audio quality of Stanton products whether
your purpose involves Broadcasting or Home Entertainment.
Check No. 27 on Reader Service Card
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STaNTOI]
Write 'ocay for further information to
Stanton Magnetics Inc., Terminal Drive,
Plainview, N.Y. 11803.

QUALITY

AM

RADIO
George McKay, Jr., W6WXG
as told to Larry Engard
Mfr®.

RE YOU satisfied with what you can get on the radio?

A little disenchanted with the FM programming?
Think it is useless to try the AM band because of the
interference, electrical noise, distortion, and lack of fidelity

and signal quality? A lot of people will agree that AM programming has a lot to offer. Many top radio personalities are
on AM. All of the sports shows are on AM. There is a greater
variety of types of music programming on AM. The top net-

work news programs are on AM.
With all of this going for it, what is the state of AM broadcasting? We hear a lot of people putting AM down, saying it
is over the hill, that all that is new and good is on the FM
band, and AM is losing popularity. Is this all true? Let's take a

good, close look and see!
The AM transmitting equipment in use today can send out
a signal that is flat 50 to 15,000 cycles. The transmitted signal
is clt_á'., distortion free, and full fidelity, except for the case

of some few small local stations.
How about on the receiving end? All -band portables and

automobile radios, for the most part, have good to high
sensitivity, fair to good fidelity with a compromise on bandwidth, dial calibration is generally poor, and ease of tuning
is critical. In low-priced portables, table radios and the AM
sections of most AM -FM hi-fi receivers and tuners, sensitivity is low, selectivity is poor, frequency response is usually
flat only between 150 to 2500 Hz, and distortion is very high

with no shielding of electrical interference from flourescent and neon lights, motors, television sets, electric
switches, and all of the other electric consumer products
found in the home or office today. Here again, ease of
tuning is critical.
Let's pursue the question of programming a little further.
Duplication of FM and AM broadcasting occurs in some
small markets, but generally, the programming is entirely
different. Most networks, except National Public Radio,
have their best news programs on their AM affiliates. The
news shows are longer, more comprehensive, and more
current than the newscasts available on the FM band. AM
28
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feel will continue to be with us for a long time to

stations have the top announcers and personalities, even
though we have recently seen several big names move over

and

to FM. AM has the talk shows, the phone-in programs, baseball and football games and all the other sports, the reli ;;ous

until January 1, 1941.

stations, the top 40, the MOR and the Country/Western

assigned a frequency, the geographic locations of other stations on the same frequency are considered, along with the
power of the station. Stations in the same geographic areas,
or with signal patterns in the same area, are separated on the
dial by at least 30 kHz, by FCC regulations. This broadens the
available frequency response area to 15 kHz. On clear -channel stations and regional stations, the frequency is usually
assigned so that the spread is more than 30 kHz. Therefore,
in theory at least, clear -channel stations are not limited in

music. They are all on AM radio. There are several excellent
classical music stations broadcasting on AM. The popularity
of AM radio is attested to by the spending of the advertisers

dollars, among other things. The only thing FM radio has
that AM does not have is stereo and quadraphonic broadcasting. There has been some experimentation with stereo
AM broadcasting in an attempt to keep up with the sounds
of FM stereo and quadraphonic.
However, it is not on the broadcasting end that the weak
link in AM is found. No matter how good a signal is broadcast, if there isn't a good antenna and receiver to pick it up
and translate it into a good audio signal, there will be ,

,y

for the listener to know that the transmitted signal was
good. You cannot compare the signal of an AM station
received on a $25.00 AM receiver with an FM stereo signal
interpreted on a $300 tuner with amplifier and dual speakers. Let me reiterate that most signals broadcast on AM have
as good a quality and fidelity as most signals broadcast on
FM.

Here arises another bit of fiction! We have all heard and
read that since distant AM stations are 10 kHz apart on the
dial, the FCC restricts frequency response of the AM broadcast signal to 5kHz. Since this is such a narrow bandwidth, it
would therefore not be sensible to make high fidelity AM
receivers. This whole supposition is fiction, pure and simple!
The picture shows me listening to a H.R. Scott receiver in
1936. This receiver had 23 vacuum tubes, and it was a high
fidelity receiver. There have been very few high fidelity AM
receivers marketed since then; however, it is a fact that back
then all locally produced network shows were high fidelity,
and all the Western Electric recordings in the 1930s' were
produced and broadcast in high fidelity. High fidelity in AM
broadcasting has been with us for a long time, is still with us,

I

come. FM broadcasting, it should be noted, did not begin

Now let's go back to the radio dial. When a station is

station frequency response, though in practice they are
limited by complaints. A typical frequency response of an
average station can be and most generally is as high as 7,500

Hz, with clear -channel stations going up to 10 kHz.
What does this mean in terms of the human ear? Human
auditory capabilities generally range from about 60 Hz to 16
kHz, and many people do not hear the extremes at either
end. Therefore, that top harmonic between 7,500 Hz and 15

kHz amounts to very little actual difference. Now, if this
7,500 Hz signal of the average station is reproduced on a
low-cost receiver with a bandwidth of 2,500 Hz maximum,
the poor audio fidelity of the result should not be blamed
on the broadcasting station or AM radio in general.

Filter Bandwidth
Another area we should explore is bandwidth versus
fidelity. On AM you can have high fidelity with broad bandwidth or low fidelity with a selective receiver with narrow
bandwidth. However, bandwidth does not affect distortion.
A high quality filter has a flat top and steep sides, as opposed

to the conventional type filter which gives a rounded cycle
type of picture. Figure 1 shows the differences in the two
types of filters. The frequency response is represented by
half of the bandwidth, which is represented by the "top" of
29
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the filter picture. On the flat -top filter with the steep sides,
the "top" or bandwidth can be quite broad and still serve

the purpose of eliminating unwanted interfering

side

signals. On the normal round -top filter, we have to accept a

compromise between bandwidth and cutting off of interfering signals from adjacent channels. Now, if we have a 13 kHz filter, this will give us a frequency response of 6,500 Hz.

A good AM receiver will, of course, have two bandwidths
available: a narrow or sharp position for distant and weak
stations, with a response of about 2,500 Hz, and a broad
RESPONSE CURVES

BAD ROLL OFF OF

7 -MUST TUNE ON NOSE OR GET DISTORTION

-3 413(1/2 SIGNAL POINTS)

FREQUENCY RESPONSE

ADJACENT CHANNEL

HIGHER

SIGNAL STRENGTH

BAD
INTERFERANCE FROMLOWER
ADJACENT CHANNEL
-2 kHz

0

r_

7

mountains and tall buildings between the transmitter and
the receiver. On auto radios, either AM or FM, the antenna
installation is already done, and the only variable effect we
can have is dependent on where we drive the car.
With the average AM receiver or tuner, the placement
and installation of the antenna can, and does, have a vast
effect on the capture of the r.f. signal and the resultant
audio signal. The built-in loop -stick antenna that we find on
most AM sections is an adequate, but not really a very satisfactory antenna. It is difficult to tune, subject to heavy TV
interference and electrical circuits in the area, and the stations you will be able to receive depend upon the position-

ing of the receiver in your home.
One alternative to the standard loop antenna is an outside long-wire antenna. First of all, you must have the space
to install it. It is usually out of the question in cities, apart-

ment buildings and other areas of high congestion. If you
have the area, you must get the wire up high above the
ground and string it between two conveniently located trees
or erect two towers or poles to hold it up. The lead-in wire
from the antenna to the receiver must be installed properly

+2 kHz

ORDINARY LOW PRICE SET

TUNED TO ANY PLACE IN THIS RANGE
SOUNDS G000. ALSO CAN AVOID
INTERFERING SIGNALS.

On the lower power stations, the distance is much less. The
signal can also be disturbed or blocked out by such things as

to shield out unwanted interference. Altogether, installation of a long-wire antenna is a rather technical and timeconsuming undertaking, but it does work well-until the

NO ROLLOFF OF FREQUENCY RESPONSE

1

HIGHER

ADJACENT CHANNEL
SIGNAL STRENGTH

NO INTERFERENCE

LOWER

first storm or heavy wind, then usually has to be re -erected.
One more -satisfactory alternative is the tunable loop
antenna. This configuration first appeared in the 1920s as a
large loop of wire mounted on the top of large table -model
Js. It could be turned by hand to act as a directional

Itenna to increase the incoming signals. The next step was

arrange the loop inside of large floor -model consoles,
with an exterior tuning knob to control the direction of the
loop. This arrangement appeared in the 1930s. Changing
furn':ure fashions and miniaturization of receivers made this
type of loop very impractical. The next step was a non -tun-

-2, 4, 6.5, 10 kHz
SWITCHABLE

0

+2, 4, 6.5, 10 kHz
SWITCHABLE

STATE OF THE ART AM RECEIVER

Fig. 1-Flat-top and rounded -top filter characteristics.

position responding to 9,000 Hz. A state-of-the-art receiver
should have several crystal filters ranging from 4 to 20 kHz,

giving the receiver a high fidelity range of from 2,000 to
10,000 Hz.

Another advantage of the flat -top filter is that tuning is
not critical. Setting the dial, or tuning, to any point within
the bandwidth range produces a perfectly good sound. The
volume does not necessarily peak at just one point on the
tuning dial. At times it is advantageous to tune to one side or
the other of the center frequency in order to avoid an inter-

fering signal. With a rounded -top filter, slight off -center
tuning to avoid interfering signals deteriorates greatly the
wanted signal. With a flat -top filter, you can tune out interfering signals without losing quality of the incoming signal
over a much greater bandwidth range.

Antennas
One thing we haven't talked much about yet and which
has a great effect on our listening pleasure, be it AM or FM,
mono or stereo, is the antenna. The FM antenna, if one is
needed, should be placed as high as possible and facing the
transmitter tower from which the signal is being broadcast.
The antenna must be within line of sight of the transmitting
tower in order for a signal to be received. FM is limited to a
maximum distance from the transmitter of about 150 miles.

able loop of wire wound around the back cover or inside
the case of the receiver on a permanently placed, small ferrite stick. Neither of these arrangements offered any shielding or adjusting, and it seems the listening public accepted
these mediocre arrangements and has become accustomed
to the lower fidelity reception that we normally get now on
AM.
Remembering the quality AM reception from the days of
my youth, we at McKay-Dynek decided that this quality was
still possible and designed an indoor, shielded -ferrite loop
a.-+enna specifically for AM radio listening. In simple terms,
,)tenna consists of a special, heavy, 3/4 -by -12 -in. high -

permeability ferrite rod encased in a shielded cover,
mounted on a swivel atop a tunable amplifier. The shielding is constructed so as to allow the wanted r.f. signals to
reach the rod while shielding out unwanted distortion and
the antenna delivers a clean, interference -free, distortion free r.f. signal to the antenna posts of the receiver.
The next step we have to consider is what the receiver
does with this signal. If you have the average receiver we
talked about earlier, it cuts off the "skirts" of the signal and
limits the bandwidth. If you are trying to receive a distant or
weak signal, this would be acceptable. If you want a strong
station, whether local or distant and you want to hear the
full fidelity of the broadcast signal without the interference

and distortion normally associated with AM, you need a
receiver which doesn't cut the signal "skirts." Fortunately
there are a few units on the market today which don't do
this; McKay-Dymek's AM3 is one. The cost of this tuner is
quite high compared with what people are used to paying
for an AM radio. However, when you compare it with an FM
tuner that would give the same frequency response and the

same low distortion, the cost

is

comparable. For those
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AM Stations
North America
Clear channel AM stations,
Most with 50,000 Watts or more.
NORTH

kHz
KHz

NE

SE

540

SOUTH
CENTRAL CENTRAL
CBK

XEWA

Peru

s.n we Fotov

1010
1020

Los A

1030

F.rraan

tn.ono
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New SR"

WPTF

KNBR
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San Francisco
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CBU

1060
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Ne..ni
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KNX
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WOBS

KIRO
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~ford
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{_
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~MY
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New Orb.m
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WWL

CKDA
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.-,wmooCTi
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-
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,
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XEPRS
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K

830

KING

KFAB

1160

New Yews

WBAP
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-
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WOY
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-

WRVA

WABC

610

Leib Root

St Low

1130
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WJR
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WSB
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.me

CBR

WHO

WNBC
N. raa.

690

SW

KDKA

KFI

Masan.

670
660

NW
KOMO

WINS

8S0

/

SOUTH

CENTRAL CENTRAL.
cnsaw

1000

SW

NW

WSM
660

SE

WCFL

CMO
640

NE

1540

cho..o
Meow Qry

XEO
Ma. o Gly

Moony

WOXR

XEW
1560

Slew Volt

XERF

1570

Coded AaAe

31

AmericanRadioHistory.Com

whose tastes run to the very best available, Dymek will soon

announce a state-of-the-art AM tuner with crystal filters,
digital frequency readout, very low distortion, and many
other features. The price of this tuner will be comparable
with the better FM tuners, but still well below several FM
tuners on the market.

transmit radio frequency signals in the electromagnetic
spectrum in a range of from 150 to 26,100 kHz in many
separate frequency bands. When we talk about the broadcast band in this country, we are covering only the range
from 540 to 1600 kHz which is usually referred to as the
medium wave band. In audio circles in Europe and North
Africa, the bands usually referred to are the long wave band,

Stereo AM
On the subject of stereo, we mentioned earlier that there
have been some trial runs with AM stereo broadcasting. At
this point, it is not at all certain that the FCC will approve
AM stereo in this country. An AM station in Baltimore has
been doing some AM stereo broadcasting, but there has
been very little publicity about it. The only way to receive
AM stereo broadcasts in this country is to have two
receivers, one tuned to the left of the center of the signal,
the other tuned to the right. There is an AM stereo receiver
available in this country, but it is for export only in sample
quantities from Kahn Electronics, Inc., 74 North Main St.,
Freeport, NY 11520. Mr. Kahn also has a stereo AM transmitter driver -modulator which goes for about $16,000. This
is available for foreign broadcasters only. Mr. Kahn says that
his new transmitting equipment is superior to his previous
model that has been in use by XETRA in Tijuana, Mexico.
Since AM does not require line -of -sight reception as FM
does, it is easy to conclude that if AM stereo does become
available and practical in the U.S., it will be preferable for

automobile listening and a valuable addition to a home
sound system for its varied programming.
There are a few other points wish to make about AM
broadcasting in general. Amplitude modulation transmission
is actually a carrier frequency with side bands that is used,'o
I

from 150 to 300 kHz, and the medium wave band, 540 to
1600 kHz, The long wave band is used very little for broad-

casting except in Europe, North Africa, and the Soviet
Union. The main characteristic of the long wave band is that

it has very long range, during both daytime and nighttime
hours. We here in the United States may be losing a lot by
not using the long wave band to relieve some of the congestion in the AM broadcast band. The range of this band is
put to good use by BBC Radio 2 on 200 kHz. They cover all
of Western Europe and the United Kingdom in the day time.
The medium wave frequencies of 540 to about 1000 kHz
have long range characteristics during daylight hours. From
1000 to 1500 kHz, the range that the broadcast signal will
cover shortens quite considerably during the daylight hours.
At nighttime, the clear -channel stations in the 540 to 1600
kHz band have very long range characteristics. There are
about 70 of these clear channel stations scattered around
the country, and their signals cover great distances. The remainder of the 4,413 AM stations share their frequencies,
and dependent on their strength, location, signal patterns and

location, transmit their signals over a range as short as 5
miles and up to 100 miles from their transmitter.
There are a lot of AM stations out there in the 107 AM
'-ha--els on the broadcast band. With the proper receiving

.pment you can enjoy a lot of good radio listening.(

QUAD
Pow*,

...

Wireless
It has been suggested that a perfect amplifier would he equivalent to a piece of
wire with gain.
A piece of wire? First orall it would hum, so we'd have to screen it. This would
increase the input capacity so we'd have to make the screening large or the
conductor small. Then we would have output resistance and, if of appreciable
length, we'd have inductance and termination problems as well. All in all a 303
power amplifier would be much easier.
The funny thing is; even if we had our perfect piece of wire with gain and
compared it with. a 303, the two would sound exactly the same no matter how
carefully we listened.
Send postcard for illustrated leaflet to Acoustical Manufacturing
Huntingdon PE18 7DB. Telephone (0480) 52561.

QUAD

Products of the Acoustical Manufacturing Co. Ltd.
for the closest approach to the original sound.
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QUAD is a Registered Trademark

The Dual 1229Q. Why many music
lovers will settle for nothing less.

Many serious music lovers are not satisfied
unless every component in their system is the very
finest in its class, with cost secondary. The 1229Q,
Dual's highest -priced multi -play turntable, is one of
these "no compromise" components.
The 1229Q is a full-sized turntable with a
twelve -inch dynamically balanced platter that
weighs a full seven pounds. Its massive bluffer is
driven by Dual's powerful Continuous -Pole/
synchronous motor.
The 8-3/4" tonearm is mounted in a true
gyroscopic gimbal that centers and balances i
within both axes of movement. All four ion,arn
pivots turn on identical low -friction bearings
permitting flawless tracking at as low as 0.25
gram. And since a turntable of the 1229Q's calibre
is used most frequently in the single -play mode,
the tonearm is designed to track at precisely the
correct angle in that mode. With the exclusive
Mode Selector, tracking angle can be instantly
adjusted for correct tracking at mid stack in the
multi -play mode.
Low capacitance tonearm leads and an
anti -skating system with separate calibrations for
conical, elliptical and CD -4 styli, make the 1229Q
compatible with any stereo and four -channel
cartridge available or likely to be available in the
foreseeable future. Other features include a
calibrated illuminated strobe with adjustable
viewing angle, and cueing damped up as well as
down to prevent bounce.

The 1229Q is too new for test reports to have
appeared, but reports on its immediate
predecessor, the Dual 1229, indicate why it was
the largest selling quality turntable ever made.
Stereo Review called its rumble measurements
"among the best we have yet made on a
turntable:" High Fidelity said, "It takes one step
further the progressive improvements that have
made top Dual models among the most popular
turntables in component systems for the better
part of a decade, to judge by readers' letters."
Stereo & HiFi Times' noted, "I unhesitatingly
recommend it to anyone looking for the best
possible record playing equipment: And Popular
Electronics rated it "the equal of any combination
of record playing components known to us:
Of course, not everyone can afford the
1229Q's price: $259.95. But every Dual turntable,
starting with the 1225 at $129.95, provides the
same high quality materials, carefully finished
parts and meticulous quality control that have long
earned Dual its reputation for reliability.
Thus which Dual you select is not terribly
important. Your choice can be made in terms of the
level of refinement you require. And if, like many
music lovers, you require every refinement it is
possible to have in a multi -play turntable, chances
are you too will choose the Dual 1229Q.

United Audio Products
Dual

120 So. Columbus Ave., Mt. Vernon, N.Y. 10553
Exclusive U.S. Distribution Agency for Dual

Check No. 39 on Reader Service Card
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dBs

Made
Simple
Herman Burstein

N THE popular literature for
audiphiles, writers have generally
skirted the task of explaining the
decibel (dB). They have contended
that a full explanation involves
logarithms and therefore is too technical for pages such as these.
To this am compelled to reply
I

NOT SO! First, the decibel is well
within the intellectual grasp of those
who read these pages; it can be explained and understood without re-

from a small magniture (of power) to a

large magnitude (of poM'r). Successive additions of decibels denote suc-

decibel, we are multiplying by a constant factor.
Specifically, 10 dB signifies mul-

cessive multiplications.
If Harry has twice as much money in

tiplication by a factor of 10. Every 10
dB signifies another multiplication by

the bank as Tom, the ratio between
their respective ban' 'ccounts is 2. If
Jack makes thre:
nes as much
money this year as last /ear, 3 is the

10.

ratio between his spending power this
year and last year.
Now let's talk about audio power. If

For example, what does 20 dB

signify? 20 dB = 10 dB + 10 dB, which
in turn signifies 10 x 10, which equals
100. If Amplifier A can produce 10 dB

more power than Amplifier B, this
says that A can produce 10 times as
much power as B; in brief, the power
ratio is 10. If Sound C is 20 dB louder

course to logarithms or other mathematical concepts more profound than
multiplication. Second, an understanding of the ubiquitous decibel is

Amplifier A can produce 10 times as
many watts as Amplifier B, the power
ratio is 10. If Amplifier C can produce

too important to the audiophile to

50 watts at 1,000 Hz but only 20 watts

power as D; the power ratio is 100.

at 30 Hz, the power ratio is 2.5. The
notion of a ratio between two
amounts of power is straightforward

ledge can be put in the form of Table
1A. In fact, we can put it into the form

deny him a full explanation. Where, in
any discussion of audio equipment's
specifications and performance, does
the decibel fail to appear?

than Sound D, this means that C is
producing 100 times as much acoustic

This simple yet very basic know-

The essential meaning of the

In going from a low number to a

of a brief rule, which applies when
converting 10 dB steps into power

high number, we can do so slowly by
adding. Thus we can go from 2 to 16

ratios: For each 10 dB, add a zero to

brief statements, on which we will en-

by adding: 2+2+2+2+2+2+2+2=16.
Or we can proceed more swiftly by
multiplying: 2x2x2x2=16. In the first

power ratio of 10; 20 dB represents a
ratio of 100; 30 dB represents a ratio of

decibel can be summed up in two
large:

1. The decibel denotes a ratio
two amounts of

between

power-electrical or acoustic power.
2. The decibel rests on the concept

of multiplication as the way to get

and simple.

case we are repeatedly adding a constant factor, 2. In the second case we

are repeatedly multiplying by a constant factor, also 2. When we use the

the number 1. Thus 10 dB represents a
1000; etc.

(Another, but seldom used, term
for 10 dB is 1 bel. This was named in
1928 in honor of Alexander Graham
Bell.)
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TDK ED: BEST
FREQUENCY RESPONSE.

FOR AN EXTRA BUCK.
+5DEp

.1 BI,
TDK

%.

A

. .....

C

20

1000

100

10000

FREQUENCY IN CYCLES PER SECOND

TDK ED tape was shown to have the best
frequency response of four leading cassette tapes tested

recently by an independent laboratory. The other three
were large -selling popular comp' itors, retailing for about
a dollar less than TDK ED. As you can see, their output
tended to fall off noticeably, 7 -the high frequencies.
Even a slight loss of high -frequency reproduction
can make a difference in clarity and detail to a
discriminating ear. That quality of life that music should
have just won't be there the sheen on the violin note,
the glitter on the cymbal finale.
Conclusion? If you're serious about the sound of
music, try aTDK ED tape next time. It offers you that quality
of lifelike brilliance you
might otherwise have to buy a
Wait till you hear
ticket to hear. And we think
what you've been missing:
that's worth an extra buck.

-

TIDK

AmericanRadioHistory.Com

20000

What power ratio does 1 dB repre-'
sent? The answer is 1.26 (more exactly, 1.25893). An explanation follows.

Keep in mind that the decibel
represents a process of successive
multiplications. 100 dB is produced by

each 10 dB we add a zero to the
number 1. Therefore: 134 dB = 130 dB
+, 4 dB = 10,000,000,000,000 x 2.51 =
25,100,000,000,000 (power ratio).

Note how useful the decibel is

in

10 steps of 10 dB each; correspondingly, a ratio of 10,000,000 is pro-

succinctly expressing very high power
ratios. In the preceding example, 134
dB is a much more compact statement than a ratio of 25,100,000,000,-

duced by 10 successive multiplica-

000.

tions by 10. In parallel fashion, 10 dB is

Examples of the Decibels Use

tions by 1.26 (If you have doubts, borrow a calculator for a few moments to
check the result of 10 successive multiplications by 1.25893.)

chestra is about 110 dB. This denotes

Our knowledge about the meaning of 1 dB can be put in the form of
Table 1B. Together, Tables 1A and 1B

It

has

been

that the

stated

speaker is 7 dB less at 30 Hz. (Stated
conversely, it produces 1/5th as much
power at 30 Hz as at 1,000 Hz.)
* Phono discs contain a large

amount of treble boost. The RIAA
phono equalization standard requires the playback amplifier to supp-

ly a prescribed amount of compensating treble cut, starting at about
2,100 Hz and increasing steadily there-

produced by 10 steps of 1 dB each;
correspondingly, a ratio of 10 is produced by 10 successive multiplica-

*

acoustic power produced by the

dynamic range of a symphony orthe ratio between the loudest and

after. A table or graph shows RIAA
treble cut reaching nearly 14 dB at
10,000 Hz. In terms of electrical or
acoustic power, this denotes approxi-

softest passages played. The corresponding power ratio is 100,000,000,-

mately 25 times as much power at
1,000 Hz as at 10,000 Hz; or, conversely, 1/25th as much power at

000!

10,000 Hz as at 1,000 Hz.

* A tape deck claims a signal-tonoise ratio (S/N) of 63 dB. Specific -

Table 1A-Translation of decibels into power ratios in steps of 10 dB.

How Loud Is a Decibel?
For most program material, such as
rock, pop, or classical music, a power
increase of 1 dB-to 1.26 times its

starting level-tends to be inaudible.
It has been observed that volume
Decibels
10
20
30
40
50
60

Power Ratio
10
100

1,000
10,000
100,000
1,000,000

Decibels

Power Ratio

must be increased about 3 dB in order

70
80
90
100
110
120

10,000,000
100,000,000

for the human ear to have a definite

1,00,000,000

ness. Even so, a 3 -dB volume increase
produces only a slight rise in apparent
loudness.

10,000,000,000
100,000,000,000
1,000,000,000,000

Note: To translate dB into power ratios, for each 10 dB add a zero to the number
a zero to the number 1.

impression of an increase in loud-

Yet 3 dB represents a doubling of
power. The lesson is that great increases in power are required to produce substantial increases in apparent
loudness. If one considers a 30 -watt

Table 1B-Translation of decibels into power ratios in steps of 1 dB.

amplifier to have insufficient power
and replaces it with a 60 -watt ampli-

Decibels
1

2
3

4
5

Power Ratio
1.26
1.58
2.00
2.51
3.16

Decibels

Jwer Ratio
3.98

6
7

5.01
6.31

8
9

7.94
10.00

10

Note: Each ratio, except the first, is obtained by multiplying t.3

yeceding ratio

the preceding ratio by 1.26 (more exactly, by 1.25893).

fully equip us to translate decibels
into power ratios:
* Assume a figure of 52 dB. Table 1A

shows that 50 dB represents a power
ratio of 100,000, while Table 1B shows
that 2 dB represents a power ratio of
1.58. Adding dB signifies that we are
multiplying the corresponding ratios.
Therefore we have: 52 dB = 50 db + 2
dB = 100,000 x 1.58 = 158,000. In sum,

52 dB represents a power ratio of
158,000.

ally, if a 400 Hz tone is recorded..` a
level resulting in 3 percent hi- monic
distortion on the tape, then in playback the desired audio signal is 63 dB
above the undesired noise produced
by the tape system. 63 dB denotes a
power ratio of 2,000,000. (In low -price
tape decks, S/N ratios of 50 dB are not

uncommon. Noise tends to be quite
apparent in such decks, even though

the audio signal contains 100,000
times as much power as does the

fier of otherwise equal quality, one
can achieve but a slight rise in maximum undistorted sound level. For a
hefty lift in sound level, one might
have to go to an amplifier of 300 watts
or more. This would amount to a 10 -

dB increase over the 30-watter, yet

still would not permit a "great"

change in apparent loudness. A rise of
10 dB sounds to the human ear more
like a doubling of the sound level

than like a multiplication by 10.
The decibel appropriately describes

how the human ear responds to
changes in acoustic level. The ear
interprets equal increases in decibels
as approximately equal increases in
apparent loudness. Going from 1 watt

to 2, from 2 to 4, and from 4 to 8-in
each case an increase of 3 dB, or
doubling of power-tends to sound
like a series of equal increases in loudness. But going from 1 watt to 2, from

2 to 3, and from 3 to 4-in each case
an increase of 1 watt-would sound

* Assume a figure of 47 dB: 47 dB =
40 dB + 7 dB = 10,000 x 5.01 = 50,100
(power ratio).
* Assume a figure of 134 dB. This ex-

is stated to be 7 dB down at 30 Hz rela-

like successively smaller increases in
loudness. The increase from 3 watts to

tive to 1,000 Hz. If equal amounts of

ceeds the scope of Table 1A. However, the table note states that for

4 might well be inaudible. Not long

speaker at 30 and 1,000 Hz, the

noise.)

* Frequency response of a speaker

electrical power are fed to the

after, an increase of 2 watts would be

inaudible; then one of 5 watts; etc.

AUDIO JANUARY, 1975

38

AmericanRadioHistory.Com

Introducing

the KLH
Research %

Model Sixty

Turntable:
A solid
triumph in
human
engineering.
There are more manual turntables
to choose from these days than ever
before. And most of the better models
share many of the same fine features
and specifications.
So why make a turntable? (And we
are making it- not just slapping our
name on someone else's product. Every
part is handassembled in our plant in
Cambridge, Mass.)
The answer is in the product itself.
The Model Sixty is a two speed, belt driven, transcription quality turntable
that combines all of the most wanted
features with exceptional performance
and a maximum of something we call
"human engineering:"
What is human engineering?
It's designing an electro -optical
system that automatically shuts off the
turntable at the end of the record and
gently lifts off the tonearm. This is achieved
through the use of a light detector resistor

(shown here) rather than a mechanical
device which would have to be tripped by
the side force of the tonearm. Since our
system requires no side force, it virtually
eliminates all potential distortion and
side thrust problems.
Human engineering isdesigning a
special low mass aluminum tonearm and
unique low friction pivot block and post
assembly to such exacting standards that

For more information,
visit your KLH

dealer or write to
KLH Research &

Development Corp.,

usage deterioration and performance
deviation; -II but eliminated.

30 Cross St.,

Cambridge, Mass. 02139.

Hums. enginee' ;i'.designingall
of the electronic contrú,s into an upright
module for incredibly simple and
convenient operation. It's also making
the controls feel as good as they look.

(Jus7

'rt ouchandyouknowthere's

some, i ng substantial here.)
In short, human engineering is
finding out what people want and. need
in a product and putting itthere. That's
why the Model Sixty also features pushbutton electronic cueing, anti -skating
control, a discrete suspension system that
minimizes rumble, acoustic feedback and
vibrations, one piece dynamically
balanced platter, 24 -pole synchronous
motor and every other important feature
you could want in a precision turntable.
All for $150.
Now that's human engineering.
The Model Sixty. Another superb
new product from KLH R esea rch X a
new era in audio.
Check No. 17 on Reader Service Card
AmericanRadioHistory.Com

Specifications
Rumble: -58 dB (CBS-RRLL), exceeds DIN

requirements.
Wow 8 Flutter: .09%, lower than one half of DIN
requirements.
Tracking Force: Continuously adjustable from 0.5
to 4.0 grams, with precision calibrated scale.
Average Absolute Tracking Error: 0.5°
less than 0.01 radian.
Arm Structure: Low inertia, precision ground,
high strength aircraft aluminum alloy.
Suspension: Tripoint seismic suspension of arm
and turntable on single precision casting, damped
to minimize influence of external vibrations
causing high order resonances.
300 RPM Motor: Precision polyphase synchronous
low speed motor for minimal vibrations and
optimum instantaneous speed accuracy and
freedom from counter -rotation.
Timing Accuracy. Better than 5 seconds per
average LP side: twice as good as DIN
requirements.
Speeds: 33% 8 45 RPM
Record Sizes: 7',' 10',' 12"
Operates on: 105-125 volts, 60Hz only, pilot light

indicates power "ON"
Dimensions: 17" (W) 13%" (D) 6'/a" (H) with
dust cover.

M11111j111111111111111111111111111111111®
KLH Research 8 Development Corp.
30 Cross St., Cambridge, Mass 02139

Negative Decibels
Sometimes decibels are presented
as negative numbers. For example, a
preamplifier's specifications might

state that noise is -70 dB for highlevel inputs (such as tuner). The negative figure merely indicates that one is
comparing the smaller with the larger

power, rather than the other way
around. In our example, we are informed that noise produced by the
preamp is 70 dB less than that of the
desired audio signal. 70 dB means a
power ratio of 10,000,000 between the

audio signal and the noise. -70 dB
means that the noise power is 1/10, -

speaker; and before that, the electrical power produced by the amplifier. Therefore the relationship of
primary interest to the audiophile is
the one between decibels and power
ratios. However, in earlier stages of

sumes no other changes in the electrical circuit.)
Assume a 20 dB increase in power,
representing a power ratio of 100. But
the corresponding voltage ratio,
namely the square root of 100, is only

the sound chain (tuner, tape deck,

10. Thus a voltage ratio of 10 cor-

preamp, etc.) electrical

responds to 20 dB. Every 20 dB denotes multiplication of voltage by 10.
Similarly, if 1 dB represents a power
ratio of 1.26, 1 dB represents a voltage ratio of 1.12 (more accurately,

considera-

tions and measurements tend to be
primarily in terms of voltage rather
than power. Hence the need arises to

interpret decibels as voltage ratios,
particularly on the part of the engineer and technician, but also by the
audiophile who assembles kits or
otherwise tinkers with equipment.

1.12202); 1.12

is the square root of

1.26. We can put all this together in
Tables 2A and 2B, which fully equip us

to translate decibels into voltage
ratios:

Table 2A -Translation of decibels into voltage ratios in steps of 20 dB.
Decibels
20
40
60
80

100

Voltage Ratio
10
100

1,000
10,000
100,000

Decibels

Voltage Ratio

120
140
160
180
200

1,000,000
10,000,000
100,000,000
1,000,000,000
10,000,000,000

Note: To translate 3B into voltage ratios, for each 20 dB add a 7"
a zero to the number 1.

,,e number

* Assume a figure of 52 dB. 52 dB =
40 dB + 12 dB = 100 x 3.98 = 398 (voltage ratio).
* Assume a figure of 135 dB. 135 dB

= 120 dB+15dB = 1,000,000 x 5.62 =
5,620,000 (voltage ratio).

Converting Ratios Into Decibels
Ordinarily the audiophile is more
concerned with translating decibels
into equivalent power ratios than the
other way around. However, conversion of power ratios into decibels can
be easily done, using Tables 1A and
1B:

* Assume a power ratio of 200. What

Table 2B -Translation of decibels into voltage ratios in steps of 1 dB.

is the corresponding number of dB?
First, 200 = 100 x 2. Since a power ratio

of 100 corresponds to 20 dB (Table
Decibels

Voltage Ratio

2

1.12
1.26

3

1.41

4

7

1.58
1.78
2.00
2.24

8

2.51

9

2.82
3.16

1

5

6

10

Voltage Ratio

Decibels

3.55
3.98
4.47

11

12
13
14

5.01

15
16
17
18
19

5.62

20

10.00

6.31

7.08
7.94
8.91

Note: Each ratio, except the first, is obtained by multiplying the Nreceoing ratio
the preceding ratio by 1.12 (more accurately, by 1.12202).

1A), and a ratio of 2 corresponds to 3
dB (Table 1B), we have: 200 = 100 x 2

= 20 dB + 3 dB = 23 dB.
* Assume a power ratio of 12,000.
12,000 = 10,000 x 1.2 = 40 dB + 1 dB=
41 dB. (This is an approximate answer

rather than an exact one, because 1
dB represents a power ratio of 1.26
rather than 1.2. But the error is not
serious; the exact answer would be
40.79 dB.)

Similarly, one can convert voltage
ratios into dB, using Tables 2A and 2B:
* Assume a voltage ratio of 700. 700

= 100 x 7 = 40 dB + 17 dB = 57 dB.
(The exact answer is 56.90 dB.)
000,000th as great as the signal power.

Another way of viewing the

negative decibel is to consider it as
representing division instead of multiplication. If 10 dB means multiplying by 10, then -10 dB means dividing by 10, so that power is reduced to
1/10th its original level. In the preced-

ing example, -70 dB signifies that in

order to arrive at the power of the
noise, the power of the audio signal is
divided by 10,000,000.

Voltage Ratios
Ultimately we are concerned with
the acoustic power produced by the

Electrical

power

involves

both

voltage and current: power = voltage x current. When voltage increases, current tends to increase pro-

portionately. If voltage doubles, current also doubles. But power goes up
four -fold, since 2 x 2 = 4. This illustrates a basic phenomenon: power
varies with the square of the voltage
change. Thus, if voltage increases by a
factor of 10, power increases by a fac-

tor of 100 -the square of 10. Conversely, the increase in voltage is the
square root of the increase in power.
If power increases 16 -fold, voltage increases 4 -fold. (All the foregoing as-

Accuracy of the Tables
Tables

1

and

2

permit one to

translate between decibels and ratios
with sufficient accuracy for most practical purposes. Their compactness and
ease of use compensate for the slight
inaccuracy that may arise.

However, should the audiophile
insist, he can achieve greater accuracy

by either of two methods: He can ob-

tain and learn to use a table of
logarithms. Or he can construct tables

similar to 1B and 2B, following the
same principles as used to construct

those tables, except that the new
tables are in steps of .1 dB.
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To do the latter, he need only equip
himself with a calculator that can do
multiplication, and note two essential items of information:
1. .1 dB corresponds to a power
ratio of 1.023293, so that 10 successive

multiplications by this number result
in 1.25893 (power ratio represented by
1 dB).
2.

The undistorted truth
behind the Avid
dividing network.

.1 dB corresponds to a voltage

ratio of 1.01158, so that 10 successive

multiplications by this number result
in 1.12202 (voltage ratio represented
by 1 dB).

The "Absolute" Decibel
Sometimes we encounter

state-

ments that suggest the decibel is an
absolute measurement in the way that

watts, volts, amperes, etc. are absolute measurements. Thus, we are told
that the sound level is about 90 dB in a
noisy

factory, about 110 dB on an
orchestral peak, about 120 dB on a
rock concert peak (or throughout
much of the concert), about 45 dB in a
typical residence, etc.

In fact, though, the decibel has no
absolute meaning. It does not refer to
a specific sound level. As stated at the
outset, it denotes a ratio between two
amounts of power.
The statements about sound levels
in such places as the home, factory,

etc. are based on an implied ratio,
namely between the cited sound level

and a standard reference level. The
reference

is

the sound level at the

lower threshhold of human hearing.
The reference is a sound wave with an
intensity of .000,000,000,000,000,1 watt
per square -centimeter. That is, one -

tenth of one -quadrillionth of a watt
barely escapes detection by the
human ear.
A sound level of 90 dB, as in a fac-

tory, refers to acoustic power that is
1,000,000,000 times as great as the

reference level of power; in other

words, .0000001 watt per square -centimeter. A sound level of 130 dB, which

represents the upper threshhold of
human hearing (higher levels are felt
rather than heard), denotes .001 watt.
This seems very little, yet relatively
brief exposure to a level of 130 dB, as
can happen near a jet aircraft or in an
up -front seat at a rock concert, can

temporarily or permanently impair
one's hearing.

What Does 0 dB Mean?
0 dB does not signify the absence of
power. It means that power is un-

changed, or that two amounts of
power (other than zero) are equal.
To indicate the absence of power,
we simply state that power is zero.
Decibels do not get into the act in this
case.

At Avid, we know there's
a lot more to building a
really accurate
speaker than just
a super flat frequency response.
So, after we've
done all we can to
build the flattest,
most linear response
into our speakers,
we spend a lot of time
fussing over a whole bunch
of equally important things.
Like dividing networks, for
example.
The role of the dividing network is to send input frequencies
AI" th
',> ht driver without intro-

ducing airy d.:Vorr- -Nn or degrading

the transient characteristics of the
speaker.
It sounds simple.
Unless you happen to be the
engineer desig. ing it. In which
case it can become the most critical
can of worms in the whole speaker
design.
Pick the right crossover frequencies, interface the drivers just
cig: and you've got the frequency
response
problem
just about
knocked.
But you
can't stop
there.
You
see, if the

drivers
aren't
damped
just right,
the dividing
network can
degrade the
transient
response of

ers you'll find dividing
networks using nonlinear components like
iron core coils. Great
for the manufacturer
because they're cheaper. Not
so great for you because of
the distortion they can create.
Especially at higher power levels.
Avid uses only ideal, linear
components such as air core coils
in its dividing networks. More
expensive, of course, but they're
distortion free.
The point is,
we're a company
that is totally
and unequivocally committed
to just one
thing. The design
and construction
of the clearest, best
sounding speaker systems in their price range.
And that's not just so much
advertisingese. It's for real. But,
it's for you to decide. So here's
what we'd like you to do.
Go to your Avid dealer. A -B an
Avid with any other similarly
priced speaker. Then pass judgement. We think we know what the
verdict is going to be.

CORPORATION
10 Tripps Lane, East Providence, RI. 02914
Distributed in Canada by.
Kairon Electronics, Montreal, Quebec

the speaker, even if you've
achieved a super flat frequency
response. The result is a ringing
response. Transient distortion.
Poor imagery.
There's still more.
Because even the best designed
dividing network in the world can
be a real washout when it comes to
intermodulation and harmonic distortion, if the components you use
aren't up to snuff.
For instance, in a lot of speak-

Check No. 3 on Reader Service Card

From the makers of Marantz...
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Superscope Hi'Fidelity Products.
You don't have to spend a lot of money
to get your money's worth.
Perhaps you're not ready to make the commitment to high-priced stereo equipment. Or
maybe you need a good second system. Then
loot into the modestly -priced Superscope line of
receivers, components, tape decks, tape players
and speaker systems.
Superscope products are designed and engi-

stereo you're getting quality at very modest prices.
Your nearest Superscope dealer has a full line of
equipment starting as low as $89.95** You'll find
him in the Yellow Pages.

Superscope - until you're ready to step up

to Marantz.

neered by the same people who b. `rig arc
world-famous Marantz stereo. And they're

SUPERSCOPE®

backed by the same, strong, 3 -year guarantee*
that stands behind Marantz. So with Superscope

Listen to us.

date dependSuperscope, Inc. guarantees the original registered owner that all parts are free from operating defects for one year, two years or three years from purchaseserial
number
ing upon product purchased. Product is repaired or replaced free of charge provided you bought it in the U.S.A. from an authorized dealer. Naturally the
dealer's option. ©1974 Superscope, Inc., 8150 Vineland Ave., Dept. H, Sun Valley, Calif. 91352.
cannot be altered or removed. Manufacturer's suggested retail price at
Canada, Ltd., Ontario. Prices and models subject to change without notice. Consult the
Ir. Europe: Superscope Europe, S.A., Brussels, Belgium In Carmda: Superscope
Yellow Pages for your nearest Superscope dealer. Send for free catalog.

Check No. 63 on Reader Service Card
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Equipment Profiles
Yamaha Model CR -1000 Stereo FM Receiver

trols, slide switches, and piano -key toggle switches, which
occupy the lower two-thirds of the panel height. The dial scale area is rather narrow, though well illuminated and calibrated with a 0-100 logging scale in addition to the usual
MHz markings. At the left are signal -strength and center -ofchannel meters, while the right-hand end of the dial area

has three indicator lights: one for power, one to signal
stereo reception, and one which Yamaha calls an "AFC/Sta-

tion Indicator." This last light works in conjunction with a

MANUFACTURER'S SPECIFICATIONS
Tuner Section
IHF Sensitivity: 1.7µV. Quieting Slope: 55 dB at 5µV; 60 dB
@ 10 µV. S/N: 75 dB. Capture Ratio: 1.0 dB. THD: Mono, j:
0.15% Ca 400 Hz, 0.3% from 50 Hz to 10 kHz; Stereo, 0.3°4 C,
400 Hz; 1.0% from 50 Hz to 10 kHz. Selectivity: 80 dB. In..'¢e

capacitance effect when touching the tuning knob. So long
as your fingers touch that knob, the built-in AFC circuitry is
defeated while you tune accurately to the FM station of your
choice. When the knob is released, and assuming a station
has been tuned, the panel light turns on, indicating the AFC
circuit is correcting possible mistuning. This refinement
requires a preamplifier, three transistors, a couple of signal
cl;odes, and the indicating LED light, not to mention the passive capacitors and resistors required in the associated
Crr

uitr

Rejection: 110 dB. I.F. Rejection: 110 dB. Spurious Res-

Horizontally oriented slide controls vary muting threshold, microphone input volume, bass, treble, left -right balance, and loudness. The loudness compensation arrange-

ponse Rejection: 110 dB. AM Suppression: 55 dB. Stereo FM
Separation: 45 dB C 400 Hz; 35 dB from 50 Hz to 10 kHz. Frequency Response: 20 Hz to 15 kHz + 1.5 dB. Sub -carrier Suppression: 60 dB. Muting Override Level: 10µV to 30 µV, variable.

actually' permits the user to employ loudness compensation
meani.tgfully. With the loudness slide lever set to the right,
indicating "flat," the user adjusts the volume control to the
loudest desired level. Then, increased settings of the loud -

ment is one of the few found on modern receivers that

Amplifier Section
Power Output: 70 watts per channel, 8 ohm loads, both
channels driven, at any frequency from 20 Hz to 20 k.H. X95
watts per channel, both channels driven, 4 ohm loads, at any

frequency from 20 Hz to 20 kHz. Rated Harmonic Distor-

tion: 0.1% at rated power. IM Distortion: 0.1% at rated
power output. Damping Factor: 70 @ 1 kHz. Frequency P.esponse: Phono, RIAA ±0.2 dB; AUX & Tape, 10 to 50,000 H1.,
+0.5 dB, -1.0 dB. Input Sensitivity: Phono, 3 mV; AUX, 150

mV; Mic, 3 mV. Hum and Noise (IHF "A" weighting network): Phono, 80 dB; Mic, 70 dB; AUX and Tape, 90 dB;

Fig. -Rear panel of the Yamaha CR -1000.

Residual (volume at minimum), 100 dB. Tone Control
Range: Bass, ± 15 dB @ 50 Hz; Treble, +10 dB @ 10 kHz. Low

Filter: -3 dB at 20 Hz or 70 Hz. High Filter: -3 dB at 6 kHz or
12 kHz.

General Specifications
Maximum Power Consumption: 430 watts. Dimensions: 20
in. W x 131/4 in. D x 63/4 in. H. Weight: 42 lbs. Retail Price:
$850.00.

Yamaha's top stereo receiver is one of the most expensive on the market and is one of a handful of receivers which
lack AM circuitry. Both of these facts immediately suggest
that the performance of this receiver is to be compared with
the

performance obtained with separate components.

The unit differs
receivers in that

in appearance from most stereo
there are only two rotary knobs on

the entire front panel-one for tuning, the other serving as a

master volume control. All other control functions and
switching operations are performed by means of slide con-

Fig. 2-Internal view of the chassis.
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ness slide lever introduce just the right amount of loudness
compensation. This dual control system is more effective
and accurate than the arbitrarily designed combination volume/loudness control found on most competitive receivers.

Three position high- and low -filter slide switches provide
two cut-off points plus an "off" position for each filter. Similar slide switches are used to set the turnover points for the
bass and treble controls, with a flat position available for
tone -control defeat. Eighteen toggle switches located along
the bottom of the panel take care of power on/off switching, speaker system selection (one or two possible pairs or
both), mono and stereo modes (including left -only, right only, and left -plus -right mono, stereo, and stereo reverse).
Five of these switches are program source selectors (there is

provision for two phono input pairs, two AUX pairs and, of
course, FM selection). The remaining lever switches have to
do with the tape monitoring functions and permit connection of two tape decks, with dubbing from either one to the
other, recording on one or both, and full monitoring on one
or both externally connected tape machines.
The rear panel, pictured in Fig. 1, contains the usual
assortment of input and output jacks, with the "Phono 1"
pair augmented by an impedance switch with settings for 30
K, 50 K, and 100 Kohms. Coaxial connection of 75 -ohm
transmission line or terminal connection for 75- or 300 -ohm
lines is provided for on the rear panel, as are ground terminals and a pair of jacks to feed the horizontal and vertical
inputs of any oscilloscope for visual display of multipath interference. Speaker terminals are the spring -loaded, push -

FM Measurements
Figure 5 is a plot of the more important FM performance
characteristics. IHF sensitivity was measured at 1.9 microvolts. With only 3 µV applied, quieting reached 50 dB, and
ultimate S/N in mono reached 70 dB for all input signal levels above about 60 pV. Mono THD for strong signal levels
was 0.18% at mid frequencies. Transition to stereo occurs
automatically at a signal strength of 14 microvolts, a bit too
high in our view, but at that signal level, S/N in stereo already exceeds 40 dB and improves to a maximum of 67 dB at
stronger signal levels. There was absolutely no evidence of
sub -carrier product output in stereo, thanks to the active 1S'
kHz and 38 kHz filters used in the multiplex section of the
receiver. Best THD readings for mid -frequencies in sterec
operation were around 0.24%.
Stereo FM separation measurements proved disappointing on our sample. As received, mid -frequency separation
GE6059

336
12

1000P
38 KHz
SWITCHING SIGNAL

PRE AMP

1/35

10k

LO
RC

to -insert -wire type, and there are four a.c. convenience out-

lets (two switched, two unswitched). Circuit interruption
jacks between preamp section and power -amp section are
internally connected (or disconnected) by means of an adjacent slide switch which frees up these jacks so that pre-

amplifier output signals are available to feed additional

power amplifiers even when the receiver is used in its entirety. A power line fuse completes the rear panel layout.
It should be noted that switchable impedance, the coaxial
connector, and 'scope outputs are features usually found
only on separate components.

Fig. 3-Multiplex demodulator, using transistor switching
circuit with negative feedback.

An internal view of the CR -1000 chassis layout is shown in
Fig. 2. There are some 16 individual circuit -board modules in

the receiver, the largest of which contains the FM i.f. and
stereo multiplex circuitry. A partial schematic of this rather
novel stereo decoder circuit is shown in Fig. 3. The composite stereo signal, entering at I, is demodulated through the
38 kHz switching action of Tr 119 and Tr 123, which are in

fl

turn used to switch Tr 120 and Tr 124. Residual crosstalk between channels is cancelled out by VR 1 and VR 2, and nega-

tive feedback is applied back to the input from the junction
point of these two internally adjusted potentiometers. The
negative feedback aspect of this circuit is unique to Yamaha
and is a circuit refinement we have not encountered before.
The result is lowered distortion.

0(:

Fig. 4-Block diagram.

The front-end section employs dual -gate MOSFET's along

with a five -section variable capacitor. Seven stages of i.f.
amplification are employed including a high -gain IC differential amplifier with constant current bias circuitry and a six -

element phase -linear ceramic filter. The power amplifier
circuits are direct -coupled complementary designs and are

provided with a double form of protective circuitry. One
circuit detects power dissipation of the output transistors
and regulates the input signal when power exceeds the area

of safe operation. The second circuit is a relay -equipped
speaker -protection circuit that prevents direct current from
ever reaching the speaker voice coils. This circuit also prevents any popping noises when the power switch is turned
on or off. A block diagram of the complete receiver is
shown in Fig. 4.
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Fig. 5-FM quieting and distortion characteristics.
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was only 34 dB as against the 45 dB figure claimed by the
manufacturer. We have no doubt but that minor touch-up
alignment of the separation controls would have resulted in
the unit's living up to published specifications in this regard
but we make it a practice to review products as received,
since a consumer would not be likely to have the necessary
equipment to perform such adjustments. Often, maintain-

ing good stereo separation in FM is difficult because of
vibration encountered during long-distance Shipping. This
situation does not usually apply to units shipped to an audio
dealer, as these units are bulk shipped, strapped to skids,
rather than individually. Separation capability 'over
the entire audio range is plotted in Fig. 6, along with
THD figures for both mono and stereo operation. The very
low reading obtained at 10 kHz in stereo (0.6%) is not of itself terribly significant, since the first harmonic of 10 kHz is
20 kHz, which would be inaudible in any case. What this low
reading does convey is the virtual absence of any "beat"
effects between the 19 kHz pilot signal and high frequency
audio components of the program. Extreme linearity and
care in design of the multiplex section is necessary to eliminate such bothersome beats, and Yamaha seems to have
done this job in an outstanding manner.
Other measurements taken, but not shown graphically,

rejection of 60 dB (better than claimed), and capture ratio
ranging from 0.85 to 1.1, depending upon signal strengths.
The outstanding 110 dB figures assigned by Yamaha for
image, i.f., and spurious rejection could not be confirmed
by our test equipment which is limited to 100 dB capability
in these specifications, but we can confirm at least 100 dB in
each of those cases.
The variable muting adjustment is always a welcome feature on a quality FM product, but in this case we wished that

Yamaha had seen fit to lower the threshold to something
below the present 10 microvolts. At that signal level, quieting is already in excess of 60 dB and signals are quite listen-

able-so that it seems a shame to have to defeat the mute
feature when desiring to listen to weak signals of lower than
10 µV strength. While we admit that the front -panel mute

adjustment balances the aesthetics of the panel, this seldom used adjustment might better have been relegated to
the rear panel. Meter action, dial calibration, and even the
AFC automatic feature all worked perfectly, with a slight
mis -calibration (about 200 kHz) observable near the 108

MHz end of the dial. The multipath output jacks were
checked by connecting to an inexpensive audio 'scope
which seemed to have enough vertical sensitivity to work
well with this feature.

include alternate channel selectivity of 80 dB as claimed, AM
"L
0

Amplifier Measurements
INPUT,

L. OUTPUT

Although the Yamaha CR -1000 manual and literature
were prepared in advance of the date of enforcement of the
new FTC power rule, it is to the manufacturer's credit that all
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the required power information was available, and our
power output checks were conducted in accordance with

40
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the new required power statements. Thus, as can be seen
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from Figs. 7 and 8, power output per channel with both
channels driven into 8 -ohm loads exceeded the 70 watts
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Fig. 6-Separation and distortion versus frequency.
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claimed, reaching 84 watts at mid -frequencies and over 75
watts at the frequency extremes-all at less than 0.1% rated
distortion. At anything less than full power output, THD and
IM were about 0.03% and 0.02% respectively-figures
comparable to separate components and just about as low
as our audio test signal itself!
Readers should note that we have discontinued the use of
"power bandwidth" measurements, as defined by the Institute of High Fidelity. Formerly, IHF power bandwidth meant
the frequency extremes at which a product could produce
half its rated power at rated distortion. The FTC has, for its
part, chosen to use the term "power bandwidth" to define
the frequency extremes at which the product can produce
its full stated power at or below rated distortion. Since our
graphic plot of Fig. 8 conveys this new information directly,
and since this FTC definition of power bandwidth is more
demanding than the older one, there seems to be no point
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Fig. 7-Harmonic and intermodulation distortion characteristics.
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Good time caprule.
Saving fleeting moments requires a quality tape recorder. But, just as a cam-

era can be no better than its lens, tapes can be no better than the microphone. Whether it costs $200, $500-even $1,000-a tape recorder can be
significantly improved by the addition of a Shure unidirectional microphone
-a mike that can be `aimed" so that only the target sounds will be recorded.
Microphone misers who ignore this will never hear the true sound of recorded music lessons, parties, classes, speech therapy, sound movies and
rehearsals. With Shure microphones, creating tomorrow's treasures is today's pleasure.
Shure Brothers Inc.
222 Hartrey Ave., Evanston, Ill. 60204
In Canada: A. C. Simmonds & Sons Limited

H

Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
Check No. 36 on Reader Service Card
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in continuing to define the older limits and we shall abandon that practice effective with this review.
Variable turnover points in tone controls are desirable
and usually are found only in separate components, though
this innovation in the CR -1000 leaves a bit to be desired.
The turnover points are somewhat too close to each other

(and to the mid -frequency region) to offer very much
choice. Even when the lower bass turnover and higher treble turnover are chosen, an attempt to compensate for deficiencies in response at the extremes still results in significant alteration of tonal response towards the mid -range.
This is apparent in the plots of Fig. 9. The low -frequency filters, with their steep slope of 12 dB per octave, are much
more effective than the 6 dB/octave hi -filters which do little
more than can be accomplished with the aforementioned
tone controls.

Preamplifier performance was outstanding. The high
overload capability of the phono input circuits is noteworthy. A 280 millivolt capability is claimed for the 3 mV
sensitivity inputs, and we actually measured a bit better than
that before observing first -stage distortion. Equalization was

found to be precise within the 0.2 dB claimed.

Listening and Use Tests
Above all, the Yamaha CR -1000 is a powerful receiver.
Hooked up to a pair of low -efficiency speakers capable of
excellent bass response when properly driven, the receiver
Fisher ST -425 Speaker System

delivered enough clean power to permit us to boldly advance the volume control without fear of reaching "limits."
Several hours of high powered use produced no serious
overheating of cabinetry or heat sinks-further proof that
high powered listening doesn't always mean high average
power output when the program material is music. Phono
hum was inaudible even at these loud levels and, in fact, our
measurements were a fine -70 dB referenced to 3 mV input,
with no weighting curve. That would be more like the 80 dB
claimed if an "A" weighting curve had been used, and that
is about as low as any phono hum we have ever measured or
heard using a magnetic -cartridge preamplifier circuit.

The somewhat unusual control layout of the CR -1000
takes a bit of getting used to, but that's probably because we

have been so conditioned to the usual row of rotary controls and switches. Slide controls (when they are as smooth
acting and easily resettable as these are) actually do afford
more precise control and give the user a greater sense of
precision adjustment capability. As stated at the outset, the
price of the Yamaha CR -1000 is a bit high for what it does,

Yamaha CR -1000 is an expensive unit, but this honestly
rated, high powered, multi -featured stereo receiver will
give a good many separate components a run for their

money in terms of performance and control features.

Leonard Feldman
Check No. 70 on Reader Service Card

anical barrier or friction mounting base be provided if the
unit is mounted on a smooth shelf and cord -pulling toddlers are in the house.
A good set of instructions accompany the speakers and
they give excellent guidance on setup and adjustment. An
amazing thing, in today's world where many manufacturers
are too busy for customer relations, is a Fisher offer exten-

ded in the instructions. If you have trouble in placing the
speakers for optimum sound, an invitation is extended to
write Fisher's Customer Relations Department, enclosing a

sketch of the room containing the installation, an indication of the furniture (including draperies) in the room, and
the place where you normally sit. Fisher states that you will
receive a prompt and authoritative reply concerning suggested operation.

An original owner, 5 -year warranty covering parts and
MANUFACTURER'S SPECIFICATIONS
Frequency Response: 55-20,000 Hz. Nominal Impedance: 6-

8 ohms. Minimum Amplifier Requirements: 15-20 watts at 8
ohms. Woofer: 10 in. Tweeter: 1 -in. mylar dome. Weight: 25
lbs. Dimensions: 121/4 in. W x 10 in. D x 221/2 in. H. Price:

labor is suplied with the Fisher ST -425.

Technical Measurements
The measured impedance of the Fisher ST -425 is shown in

Fig. 1. The overall characteristic of this curve conforms to
(Continued on page 56)

$89.95.

The Fisher ST -425 is a two-way loudspeaker system utiliz-

ing a 10 -in. extended -range woofer, mounted in a sealed
enclosure, and a 1 -in. mylar-dome tweeter. The cabinet is
finished on all sides in walnut vinyl and may be mounted in
either a horizontal or a vertical position.
Connection to the speaker is made to well -marked terminals in a recessed cavity on the rear of the cabinet. Depressing a lever adjacent to each terminal exposes the metal
opening for speaker lead insertion; releasing the lever
clamps the wire firmly. The recessed panel allows for flush
wall mounting without danger of shorting wires or damaging the connector. A three -position treble -control switch is
also placed in the recessed panel for increasing or decreas-

ing the tweeter response from its nominal setting. The
switch positions are marked with a plus sign, zero, and a
minus sign to indicate treble boost, normal, and treble cut
respectively.
At 25 lbs, this enclosure may easily be placed on most any
shelf without strain. But with a smooth finish on all sides, this

reviewer recommends that for safety's sake either a mech-
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Fig. 1-Impedance.
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the truth about
noise reduction

We Reduce Noise and Distortion...They Don't!
Both ANRS and the other leading noise reduction systems are
compatible and work on similar
princüples ... with one important
exception ... only ANRS reduces
distortion during the record and

for use in recording studios or

playback process! This allows

tive brochure on ANRS to: JVC
America, Inc., 50-35 56th Road,

you to make recordings at home

that are as noise free as those
made in a professional sound
studio. The clean, crisp "reel-toreel" fidelity of ANRS is already
built into JVC Cassette Decks. It
is also available as an add-on unit

any home tape recorder.
Before you invest

... find The

Truth About Noise Reduction
Systems . .. write for an informaMaspeth, N.Y. 11378. Better yet,
ask to hear a JVC Cassette Deck
with ANRS. For the name of your
nearest JVC Dealer, call this new
Toll Free Number: 800-221-7502
(In New York call (212) 392-7100.

JVC Hi -Fi

Check No. 16 on Reader Service Card

IANRS

Automatic Ncise Reduction System
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Now Sylvania has everything.
jack panel. But it didn't

Our RQ3748 four -chan-

have built-in CD -4.
Well, now it does.

nel receiver had just about
everything. Which is why

We took the RQ3748

Stereo Review* called it
"powerful," "superb," "im-

and built in a CD -4 demod-

pressive;' "well designed: But
good as it was, the RQ3748
didn't have built-in CD -4.
True, it had mono, stereo, and
SQ matrix modes. True, it delivered 50 watts
per channel, min. RMS at 8 ohms from 20Hz to
20KHz with no more than C.5% total harmonic

ulator. In addition, we included a separate phono input and
Dre-amp for magnetic stereo cartridges.That
wayyou enjoy true discrete four -channel with-

out sacrificing maximum performance in

sitivity ... 1.9 µv (IHF). And an outstanding

stereo cr SQ matrix.
The result is a receiver that has everything.
The new Sylvania RQ4748.
Check it out with your Sylvania dealer. After
all, now that we have everything, it's time you
seriously considered having us.

67 db signal to noise ratio. True, it had all kinds

1574 by Ziff -Davis Publishing Company.

distortion (all channels fully driven to rated
power). Or 125 watts per channel min. RMS in
stereo bridge. True, it had exceptional FM sen-

.Peprinted by permission from Stereo Review, July 1974 Copyright

of other features, including a highly versatile
Check No. 91 on Reader Service Card
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(Continued from page 48)
what should be expected from a two-way sealed -enclosure
system. Bass impedance resonance occurs slightly below 60
Hz. The minimum impedance is just under 5 ohms. Consequently this system should be treated as though it were a 4 ohm speaker when connection is made to the power ampli-

fier, i.e. other speakers should not be paralleled with the
Fisher and reasonably heavy -gauge speaker wire should be

used for hookup.
Curves are plotted for each of the three tweeter -level
positions. A small amount of interaction of impedance peak
with control setting is seen at around 1,300 Hz, but this is
small and should not cause response difficulties.
Figure 2 shows the measured one -meter sound pressure
amplitude response. Two plots are shown. The complete
response, marked on -axis, is a measurement made directly
in front of the enclosure. The second plot, labelled 30 deg -

rees left, is a measurement made for an off -axis position cor-

responding to the Fisher used as a left channel stereo
speaker. An interesting point is that the Fisher has a smoother frequency response off -axis. In making these measurements the enclosure was mounted with its longer axis vertical, in which case the instructions on the back of the enclosure are in a normal erect position. The frequency response
for an off -axis position with the enclosure long axis moun-

ted horizontally is not as smooth as with a vertical mounting, due to the wider horizontal spacing between woofer
and tweeter which occurs in horizontal placement. Woofer
response is smooth and free of irregularities down to 60 Hz
where it rolls off smoothly, approaching an ultimate slope of
12 dB per octave.

(Editor's Note: Bass performance is essentially a series of
design compromises between box size, efficiency, and the
desired cutoff frequency, with several other factors playing

relatively minor parts. Thus, a 60 -Hz rolloff point is not
unusual for a correctly aligned, closed -box system in this

100

drJ-ñzls

price class.

The response in Fig. 2 is plotted for the normal tweeter
level position. Figure 3 shows the on -axis measured response for each of the three tweeter -control positions. The
difference in tweeter -level settings is slight and would be
noticeable only on very "bright" program material. The dip
in response at around 5 kHz is due primarily to the perfora-
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Fig. 2-One-meter anechoic SPL with one -watt drive for on axis and 30 -degree left channel positions.
100

+3

But the re-emergence of acoustic response above 15 kHz to

Ó

90

dB

Fig. 4 where measurement is made both with and without
the sculptured appearance grille. It is this reviewer's opinion that, if it is cosmetically acceptable, the grille should be
removed or replaced since it causes a deterioration in
sound. As a point of clarification, this grille is not a foam
plastic material, but a thin molded membrane with a large
number of perforated openings for free sound passage.
In the measured response, the dip at 12 kHz is due to the
protective perforated metal dome which is placed over the
tweeter. This dome cannot, and should not, be removed.

-3

beyond audibility may give a "peaky" sound in some wide
range material.
Figure 5 is the measured phase response. The acoustic
transition between woofer and tweeter appears to occur between 4 and 5 kHz, and this is also why the grille has its most
noticeable affect in that range. For a direct on -axis measurement the acoustic position above 5 kHz is approxi-

80

SPL
70
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100
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10K

IOOK
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Fig. 3-One-meter anechoic SPL with one -watt drive meas-

ured on -axis with grille on and for all three tweeter level
positions.
loo

mately one inch in front of the acoustic position above 5
kHz is below 4 kHz. The phase measurement is therefore
shown in two segments, one corrected for the average
acoustic position above 5 kHz and tied to the right-hand
angle scale, and the other corrected for the average position below 4 kHz and associated with the left-hand calibration.
The phase transition is very smooth in crossover. Both
woofer and tweeter are properly phased. The only substan-
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Fig. 4-One-meter on -axis response with and without grille.

Fig. 5-One-meter phase response.
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For the first time in your life, you can hear music the way it was recorded.
Until now, the very best high fidelity loudspeakers have been described as transparent.
We've taken a giant step beyond transparency -to the Invisible Sound of ADS and
BRAUN speakers.

Music passes through our speakers with such natural clarity the speakers seem to
disappear. Once you experience the ear -opening sound of live -quality music in your own
living room, you'll never be satisfied with conventional speakers again.
The Invisible Sound of ADS emanates from the genius of chief designer, Franz Petrik - whose
ears, by the way, are insured by Lloyd's of London.
Franz Petrik has developed a 1 -inch soft -dome tweeter so light it behaves like it has no
mass at all. He's designed a 2 -inch midrange dome with such wide dispersion it radiates
nine times as much power as a conventional cone driver of the same area. He's come up
with a revolutionary new sealing fluid which damps our dome drivers so well they have
amplifier -like ultra -low distortion. And he's responsible for our exclusive woofer cone
compound which is rigid at low frequencies and self -damping at high frequencies. These
are a few examples of the kind of innovative design and precision engineering which
make the ideal invisibility of ADS and BRAUN sound a reality.
We'll be happy to describe our complete line of speakers in detail, and send you the names
of the selected group of ADS dealers in your city. Write: ADS, Analog & Digital Systems, Inc.
(ADS & BRAUN Loudspeakers), 377 Putnam Avenue, Cambridge, Massachusetts 02139.
Phone; 617/492-0970.
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Check No. 7 on Reader Service Card
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non -minimum phase portions of the response are

around 2 - 4 kHz and above 11 kHz.
10d

B--

The three -meter room response, which corresponds
more nearly with how a speaker sounds in the listening

r'\\M/40

room than does the anechoic response, is shown in Fig. 6 for
the on -axis and a 30 -degree left channel stereo position. The

ON -AXIS

7/Y"\nN
30 LEFT
CHANNEL

10

100

IK

1OK

100K

FREQUENCY - Hz

Fig. 6-Three-meter room response.

curves are displaced 10 dB for clarity. The speakers were
mounted with the long axis vertical and were placed against
a wall one meter above a carpeted floor. Measurement was
then made of the frequency response for the first 10 milliseconds of early sound. Substantial ceiling reflections were
observed for this typical room configuration. The on -axis 5
kHz dip observed anechoically was present in the room response but was substantially filled up with floor and ceiling
scatter. The response for stereo listening rolls off at an
average slope of around 3 dB per octave above 2 kHz. This
can be brought back up with a moderate treble boost with
conventional tone controls. The room response coincides
with the anechoic measurement in that the overall response
is smoother off -axis than directly in front of the speaker. For
a more accurate stereo image, the speaker should be left flat

against the wall and not rotated toward the listening area.
The energy peak at around 10 kHz may tend to cause a
"spitty" response if too much treble equalization is used.
Figure 7 is the horizontal polar energy response of the
Fisher measured for each of the three tweeter positions. The
change in average energy between positions is less than 2
dB, which means a subtle change in tonal balance. For narrow -base stereo installation the sound should be well bal-

anced, but extremely wide angular separation should be
avoided since the left channel speaker will be "hotter" than
the right channel. If a very wide stereo stage is unavoidable,
the speakers should be angled slightly toward the listening
area.

Figure 8 is the vertical polar energy response for one of
the tweeter positions. The other tweeter positions are very
similar. A strong ceiling reflection can be expected for the

Fisher mounted in the normal configuration with the
tweeter above the woofer. If this causes an unpleasantly
bright response in a room, or if the speaker must be mounted close to the ceiling, then this response indicates that the

FRONTAL AXIS

Fig. 7-Horizontal polar -energy response for three tweeter
level positions.

speaker should be inverted so as to launch its high frequency energy downward. While the Fisher is finished so as
to be mounted either horizontally or vertically, this plot sug-

gests that a vertical mounting is definitely preferred for
better stereo imagery. In a very live room the speaker
should be mounted at or slightly below a usual listening
position of one meter.

TOP

Harmonic distortion for the tones E, (41 Hz), A2 (110 Hz),
and A, (440 Hz) is shown in Fig. 9. Surprisingly, the lowest

average distortion occurred for A2, rather than A and in
fact, the A, distortion was extremely low throughout the test
range. The intermodulation of A4 (440 Hz) by E, (41 Hz) is
shown in Fig. 10. Frequencies higher than about 60 Hz are

handled with very much lower distortion than the harFRONT

monic and intermodulation distortion measurements indicate, though distortion will occur for very low bass signals.
The nature of the IM was that of a combined amplitude and
phase modulation characteristic of A4 up to about 10 watts,
then the behavior assumed an amplitude modulation characteristic above that level.
The crescendo -handling properties of the Fisher ST -425
are very good. The addition of a wide -band crescendo signal at an average level 20 dB greater than a 440 Hz inner

musical voice, reduces that voice by less than one tenth
decibel for any total power level up to clipping on most
Fig. 8-Vertical polar -energy response for maximum tweeter level position.

super power amplifiers. The Fisher has a slight increase of
acoustic gain with drive signal.
Figure 11 is the energy -time response measured at one
meter. This is the total energy density of the sound due to a
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perfect impulse of electrical energy applied to the speaker
terminals. The first sound from the tweeter arrives at 2.9
milliseconds on this scale and is joined within 0.08 milliseconds by the woofer signal which "fills in" the remaining
0.1 millisecond. The reverberant scatter with about a 0.2
millisecond period, due to adjacent structure including
grille, rapidly drops at around 7 dB per reflection to be insignificant after one millisecond. An enclosure diffraction
signal one millisecond after first sound arrival is the only
other significant aberration to impulse response. Transient
response should be moderately good with the Fisher "as is."
Removing the grille will help this response somewhat.

down, there was a relatively smooth but shallow -dipped
upper midrange, the units had a small mid -bass bump, and
the extreme low bass was missing.
The best high frequency sound, to this reviewer, was obtained with the tweeter level in its zero position and the top

end lifted by pre -amp tone control. The effect of the
tweeter control was slight so as to be inaudible on anything
but the widest range material. The best lower frequency balance was obtained by putting in a small bass drop in the pre amp (Marantz Model 33). While these touch-ups made low
organ pedal notes a bit anemic and caused usually excel-

lent low bass (Percussion Music, Nonesuch H-71291) to
droop, the overall balance seemed more accurate. After this

Listening Test
The speaker mounting position used for this evaluation
was flat against a wall and centered one meter above the
floor. Separation between speakers was then adjusted to
give about a 60 -degree total stereo angle.

The overall impression of tonal balance without equalization was that the high frequencies were good but slightly
,00

lo

heating effect of distortion fragments pushed up into its fre-

e

order to get a brisk level in a moderately draped room. (Editor's Note: None of this explanation of the Fisher's ability to
handle powerful, broad -band signals is meant to demean
the ST -425, but rather to protect it from accidental damage
in a not uncommon usage situation.)
Human voice was moderately accurate, but mixed choral

Ed. 3rd
2

001
100

10

ciency speakers with a low -power amplifier than with a
high -power amplifier because the low -power unit driven

quency range. In any case, the Fisher will need a power
amplifier capable of 50 watts or more peak capability in
A3=2nd J

0.1

a situation which can cause accidental damage to the speakers. There is a greater danger of burning out such low -effi-

than 2 amps. This will not only protect the woofer from
overload, but will partially protect the tweeter from the

E2 .2nd E1

l

The Fisher ST -425 can handle wide -range signals at very

high levels. This cleanliness of response, coupled with a
relatively low efficiency, means that you are more likely to
run out of amplifier than you are of running out of speaker,

well into clipping will present a much higher average power
to the speaker, at a given subjective loudness, than a super
power amplifier capable of readily passing the peaks. Thus,
if you really like your music loud, I recommend that you
fuse the speaker leads with fast -acting fuses rated no larger

B2 -3rd E1
E6 - 3rd 1 A4
A5 =2nd J

fo<

touch-up of response, we got down to serious listening.

WATTS

groups appeared to be moved back in the stereo image.
Sibilants were well articulated. The transient response of
percussion instruments is excellent, though the extreme
high frequencies seemed down even with treble equalization.
have never been completely pleased with the accuracy of any loudspeaker's piano reproduction-that's
why I use it for test. The subjective impression of piano on
the ST -425 was a lack of body and depth, and full piano
I
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Fig. 9-Harmonic distortion for the tones E, (41 Hz), A2 (110
Hz), and A4 (440 Hz).
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Fig. 10-Measured intermodulation of A4 (440 Hz) by E, (41
Hz) mixed 1:1.
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Fig. 11-Energy-time response at one meter.
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The ability of the Fisher to be driven at high levels with-

chords had an analytically accurate overtone structure,
though fundamental tones appeared a bit suppressed in

out "crunch" allows for a more natural reproduction of

relative level when the speakers were equalized.
Overall stereo imagery was rather good with no requirement for the listener to sit on a calibrated chalk mark to hear
good stereo, as is often the case with speakers in this low price range.

rock, and the smooth midrange response allows for extended listening without listener fatigue. In addition, the slight
natural emphasis of mid -bass material which the unequalized Fisher gives when mounted against a wall may well
prove very pleasing to those who prefer this sound in rock.
Richard C. Heyser

Check No. 71 on Reader Service Card

fier whose output is coupled to the emitter of Q1, a common base stage that is acting as a level translator and re-

SAE Mk IIICM Basic Amplifier

lieves Q3&4 from having to stand off the 75 -volt supply. The

output of Q1 drives the Darlington -connected, common emitter, inverting predriver stage pair, Q7&8. In a similar
manner, transistors Q2, 5, 6, 8, & 10 are also driven from the

input, and form a mirror -image circuit, ending up with a

MANUFACTURER'S SPECIFICATIONS

Power Output: 200 watts per channel, both channels driven
into 8 -ohm loads at any frequency from 20 Hz to 20 kHz with
less than 0.1 percent total harmonic distortion; 300 watts
per channel, both channels driven into 4 -ohm loads at any
frequency from 20 Hz to 20 kHz with less than 0.1 percent

total harmonic distortion. Intermodulation Distortion: 0.05
percent at rated power output. Frequency Response: 1 Hz
1 dB, 1 watt output. Hum and Noise: 100 dB
to 100 kHz
below rated output. Damping Factor: 150. Input Sensitivity:

signal at Q10's collector that is the same phase and amplitude as the signal at the collector of Q9, but with even -order
harmonic distortion products in opposite phase. These collectors are tied together through the bias regulator, which
provides the necessary turn -on bias and temperature tracking for the output stage. Connection of the predriver collectors together is equivilent to standard push-pull operation in that signal currents are additive and even -order distortion cancels out (assuming circuit balance). The end result is a circuit that can drive the output stage in a symetrical
manner with equal ease in the plus and minus directions.

The output stage itself amounts to a Darlington -connected complementary emitter -follower, with the composite output devices being a series connection of three
Darlington power transistors. Q13&13 are the driver tran-

1.2 V rms for rated output. Dimensions: 17 in. W x 133/2 in. D
x 53/4 in. H. Weight: 60 lbs. Price: $1,000.00, with fan.
The SAE MK-IIICM is an attractive, well -made unit of un-

usual design. A MK-IIIC version is available with identical
performance but without the front -panel meters. PC construction is used throughout, keeping the number of actual

wires to a minimum. The bulk of the circuitry is on two
boards which are an integral part of the heat sink which SAE
calls their "UNISINK" concept. The heat sink works by heat

wires to a minimum. The bulk of the circuitry is on two
boards which are an integral part of the heat sink which SAE
calls their "UNISINK" concept. The heat sink works by heat
expansion rather than convection. Hot air, generated at the

base of the fins, expands and thus forces itself upwards
creating its own chimney effect. Outside cool air is sucked
in from the ends of the sink. The front panel has a five posi-

tion gain -control switch, a five position meter -sensitivity
switch, a dual -pushbutton power switch, and two meters
with VU and power scales calibrated for 8 -ohm loads. As
meters go, these are most attractive, and having a power
scale calibrated in watts is more meaningful than a VU scale
alone.

Circuit Description
The circuit of the MK-IIICM is different from most high power amplifiers in two respects. It is complementary pushpull from input to output, and the output stage uses series
connected epi-base devices to attain the necessary safe operating area. The result of this design philosophy allows
the amplifier to drive resistive and reactive loads with equal
ability in both the plus and minus directions. The safe area
of the output stage is sufficient to drive a pure reactive 8 ohm load to 250 VA (volt -amps) without any limiting-a feat
that few other solid-state power amps can achieve. A block
diagram of the circuit is shown in Fig. 3, along with a circuit
schematic, Fig. 4. Q3&4 form a NPN differential input ampli-

Fig. 1-Internal view.

Fig. 2-Back panel view.
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sistors which are operated class A, and have their emitters
tied together with a 62 -ohm resistor. The composite output
transistors, Q15, 16, 17 for the plus half cycle and Q18, 19, &
20 for the minus half cycle, are operated in class AB with a
substantial idling current. Q17 is the plus half -cycle, control
output transistor and is driven directly from driver Q13. The
bases of Q16&17 are biased with voltage dividers from the
plus supply to the emitter of Q17. These dividers cause the
supply voltage to be divided equally across the three series connected devices both under quiescent and signal condi-

tions. Similar circuit action occurs for the negative half cycle, composite output transistor, Q18,19,&20. The 62 -ohm

resistor connecting the bases of the control output transistors Q17&18 insures their rapid turnoff at high frequencies, as the on base is actively pulled in the off direc-

tion through the resistor as the opposite base is being
turned on. This is in contrast to the usual quasi -complementary circuit where the stored base charge of the on device is passively discharged through the resistors connected
from base to emitter of the output devices. This feature re-

sults in lower distortion and better efficiency at high fre-
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where both devices are on for a fraction of the signal cycle.

Another point of interest in the output stage is the use of
rather large (0.39 ohm) emitter degeneration resistors,
R39&40, for a power amp of this output power. In general,
the larger these resistors, the more thermally stable the output -stage quiescent current becomes. However, the larger
the resistors, the greater the power loss in them at high output powers. The MK-IIICM solves the power loss problem

by shunting the resistors with Shottky rectifiers which are
expremely fast and have a foward voltage drop of less than
0.6 volt at 20 amp but are essentially out of the circuit at
quiescent conditions.
Protection circuitry for the output stage is of the volt -amp
(VI) type, where both load voltage and current are sensed.
Whenever the voltage and current levels are considered excessive, protection control transistors Q11 or Q12 will be
turned on increasing the voltage drop across the emitter resistors of the predriver Q9 or Q10. This action will, in effect,
reduce the conduction of the predriver affected and thus

reduce the conduction of the corresponding output transistor. Further protection for the load is in the form of a circuit that controls a relay with contacts in series with the two
hot output lines. This circuit provides a turn-on/off time de-

lay upon application and removal of power to prevent

015

MIME

quencies due to the lack of common mode conduction

thumps from getting to the speakers. Additionally, the circuit monitors the amplifier outputs for d.c., low -frequency
subsonic energy and high -frequency supersonic content,
and opens the relay when these factors are considered unsafe for the load. The circuit does not latch or stay on for an
excessive time when triggered, recovering almost instantly
except when the unsafe condition persists wherein the cir-

cuit "toggles" on and off until the unsafe condition is removed. A thermal output is mounted on the heat sink and is
wired in series with the coil of the speaker
-sink
temperature rises above the cutout set point, the speaker
relay is opened but power remains on in the amplifier. Pro-

tection of the amplifier and power supply in case of internal failure is provided by four 6 -amp fuses in series with
the power feeds to each channel.

Fig. 3-Block diagram of output stage.
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The input level control for this amplifier is in the form of a
five -position 3-dB/step attenuator which does not control
input attenuation per se but adjusts the shunt feedback
resistor in the overall feedback loop of the amplifier. This
results in controlling the closed loop gain instead. This permits essentially constant input resistance as a function of
gain setting and eliminates the need for an input gain control buffer amplifier.
Meter circuit sensitivity is adjustable in 6 dB steps from 0
to -24 dB. Corresponding sine -wave power values into 8
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I KHz THD VS POWER, 8 OHM LOAD
USE DISTORT ON SCALE TO RIGHT
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ohms at 0 dB on the meters are: 200, 50, 12.5, 3.12, and 0.78
watts respectively. The meters are underdamped compared
to standard VU meter ballistics and therefore respond more

0.02

IM DISTORTION VS POWER 8OHM LOAD

SOLID CURVE TOTAL IN
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001

rapidly to power level changes.
Power -supply circuitry consists of two power transformers with secondaries wired in series to form a center tapped source for the full wave rectifiers that generate plus
and minus 75 V d.c. Filter capacitors are 10,000 µF at 80 volts.
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Fig. 5-Distortion versus power output.

Listening Tests

The MK - IIICM was compared to a number of other
power amplifiers over a several month period. The impressions were that it was quite clean and defined and generally
sounded as good or better than the commercial amplifiers
on hand during these listening tests. On a more absolute
basis, when compared to the best amplifiers that this reviewer has ever heard which include several modified com-

mercial products and a recently introduced commercial
amplifier, the MK-IIICM was found to have relatively more
irritation and edginess but was comparable in terms of
definition and low -end solidity.
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Table 1-Gain in both channels of the Mk-IIICM.
Gain Setting
0

-3
-6
-9
-12
0

-3
-6
-9
-12

Gain, A
26.7x28.53 dB
18.8x25.48 dB
13.0x22.28 dB
9.41x19.47 dB
6.63x16.43 dB
Gain B
26.8x28.56 dB
19.0x25.58 dB
13.0x22.28 dB
9.45x19.51 dB
6.68x16.50 dB
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The gain of the MK-IIICM is adjustable in 3 dB steps from
V
0 dB to -12 dB. Input sensitivity is speced at
200 watt output into 8 ohms. This would be a gain of 26.7/1
or 28.5 dB. Gain in both channels was measured at 1 kHz
into a 8 -ohm load as a function of the gain -control switch
position with results shown in Table 1.
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Fig. 6-Frequency response, and THD versus frequency for
three power levels. Note break in upper frequency response
scale.
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Since this gain control method varies the amount of negative feedback in the amplifier, most measured parameters
like frequency response, rise time, and distortion would
tend to be better at the -12 dB position because of 12 dB
more feedback. Accordingly, to represent worst case, all
measurements were made at the 0 dB (max) gain position
unless otherwise noted.
IM distortion is shown in Fig. 5 for a 8 -ohm load, both
channels driven. The dashed curve is the sum of the 5th and
7th harmonics in the IM residue and is representative of the
more irritating components of the IM characteristic. There is
no rise in IM at low levels in this amp and the sum of 5th and

Fig. 7-50 Hz square -wave response at two power levels:
top, approx. 200 watts, 8 ohms, 20 V/cm, 5 mS/cm; bottom,
3.12 watts, 8 ohms, 5 V/cm, 5 mS/cm.
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7th harmonics becomes unmeasureable below approximately two watts. From a measurement standpoint, these
measurements are superlative. Harmonic distortion vs
power at 1 kHz with 8 -ohm loads is shown in Fig. 5 also.
Harmonic distortion was measured with a Sound Technology 1700A, a new THD measuring set that is very good
and fast to use. THD vs frequency and power is shown in Fig.
6. A word of explanation is order about the variation in THD
near 120 Hz. In this amplifier and others to varying degrees,

beat frequency is generated-a first -order difference
tone-between the test frequency and the 120 Hz power supply ripple on the amp's power -supply lines. The difference tone seems to be the strongest when the test tone is
a

nearest to 120 Hz. The value of the peak on either side of 120

Hz might be higher but would be limited in reading by the
low -end subsonic response of the THD analyzer. The THD
meter is reading the harmonics of the test signal plus the dif-

ference tone with the magnitude of the difference tone
being dominant near 120 Hz. The audible effects of this
phenomena might be spurious low -frequency thumps and
Fig. 8 -10 -kHz square -wave response at two power levels:

top, approx. 140 VA, 2µF, 20 V/ cm, 20 µS/cm; bottom,
approx. 2.5 VA, 2 pF; 5 V/cm, 20 µS/cm

tones when the musical spectra was strong near 120 Hz if the

magnitude was large enough. It is doubtful that the magnitude exhibited here would be audible.
Frequency response at one watt into 8 ohms is shown in
Fig. 6. Of interest is the superior low -frequency response,
which is better than most a.c. coupled power amps. The
MK-IIICM is a.c. coupled at the input and has several other
LF rolloffs, the dominant one being in the overall feedback
loop. The time constants are large enough to allow an extended LF response at the several watt power level. The 50 Hz square -wave response is shown in Fig. 7 for two power
levels. The 10 V P -P level shows very little droop, which
would be expected from the response shown in Fig. 6. The

high-level response near full power exhibits more droop

r

and is actually happening as a blown up 10 V P -P waveform
at the same scope trace size as the one shown at high level
has much less droop. This suggests that the LF amplitude and
phase response is a function of signal level. This phenomena

will be checked more closely on other amps and shown in
future reviews where the effect is found to be significant.
The high -frequency square -wave response for a 10 kHz 10
V P -P level is shown in Figs. 8 & 9 for a 2 pF and 8 -ohm load.

An idea of the high -frequency capability of this amplifier
Figure 9-10- and 20 -kHz square -wave response: top, approx. 140 VA output, 20 kHz, 1µF, 20 V/cm, 10µS/cm; bottom, 3.12 watts, 10 kHz, 8 ohms; 5 V/cm, 20 pS/cm.

can be seen in Figs. 8, 9 and 10. The upper trace of Fig. 10
shows the waveshape of a 20 kHz square wave at 100 V P -P

into 8 ohm at a power level of about 230 watts. The lower
trace shows a 200 VA sine wave into a 8 -ohm reactive load at
20 kHz. The upper traces of Figs. 8 & 9 show the response to

a 10 and 20 kHz square wave into 2 and 1µF, respectively,
which are both 8 -ohm reactive loads at the fundamental frequencies indicated. The power levels shown are at about
140-150 VA.

The ringing on square waves with capacitive loads

is

usually caused by the low-pass filter formed by the parallel
RL network that most solid-state amps have in series with
the output leads and the capacitive load itself. Most manu-

facturers use such a network to prevent too low a load
impedance at high frequencies with capacitive loads on the
amplifier itself. Generally, the response inside the amplifier
ahead of the RL network is relatively free of ringing and the

ringing at the output is a result of protecting the amplifier
with the RL network. With the above in mind, the square wave behaviour of this amp into reactive loads is excellent
and plus -and -minus half -cycle symmetry is evident in the
waveforms. The specs for this amplifier state that it is not
slew -rate limited in the audio range and that the full power
Fig. 10 -20 -kHz square -wave and sine -wave response: top,

rise time of a 20 kHz square wave is 2.5 pS. The amp is not
slew -rate limited for a sine wave at full power up to 20kHz

230 watt output, 8 ohms, 20 V/cm, 10µS/cm; bottom, 200
VA output, 0.5 percent THD, 1µF; 20 V/cm, 10 pS/cm.

square waves into resistive and reactive loads. A linear net -

but some evidence of slew -rate limiting is present with
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work will have a constant absolute value of rise time
independent of level where a slew -rate -limited active circuit will have a rise time that increases with increasing level.
Most transistor power amps will have a small signal rise time
that is fast-in the order of a microsecond or so and at high

levels will be much slower with a linear or straight -sided
edge transition, indicating that some internal current source
can

only charge

a

necessary stability compensation

capacitor so fast. The MK-IIICM is different in that the highlevel resistively -loaded square wave has an exponential
edge transition with a rise time of 6-7µS where the low-level
rise time is less than 1 pS. Since the rise time does increase
with level, some equivalent of slew -rate limiting must be

taking place. The full -power rise time at a -12 dB gain
setting with a resistive load was very close to 2.5 S. The
above really represents some technical nit-picking and to be

Table 2-Output noise versus gain setting and bandwidth.
Gain
Setting, A
0

-3
-6
-9
-12

400-20 kHz
µV

20-20 kHz
µV

80
50
34
24.5
18.5

240
160
110
79
57

230
180
140
105
77

S/N, dB,

re200W
-104
-108
-111.2
-115
-116.9

Setting, B
0

83

-3
-6
-9

57

-12

23

44
32

-105
-107
-109.1
-111.6
-114.3

honest, this reviewer hasn't seen or measured any power
amp that is as good as this one in delivering high -power,

power amplifiers. Most hi-fi power amps don't have ade-

high -frequency square waves.

quate heat sinking to allow continuous operation with a sine
wave near the worst -case conditions and consequently have

Power output at onset of clipping into 4 -,8 -,&16 -ohm
loads was 340, 230, and 125 watts respectively with both
channels operating. Output noise with shorted inputs as a
function of gain control setting and bandwidth is shown in
Table 2. The rather large increase in noise voltages when
measuring in a 20-20 kHz bandwidth was due to the noise
being dominated by line harmonics. Note, however, that
the S/N is better than 100 dB re 200 watts in a 20-20 kHz band

at the highest gain setting.

Amplifier protection was seemingly foolproof as the
worst that happened for such things as dropping pickups on
records at full volume and tone bursting supersonic signals

with large d.c. components, etc., was the speaker relay
opening momentarily and then restoring operation after a
short delay.
Damping factor was found to be greater than 200
1 kHz and decreased smoothly to about 25 at 20 kHz.
The Federal Trade Commission has stepped into the high
fidelity area with a new ruling designed to eliminate false or

misleading advertising of power output and power output
versus frequency in audio power amplifiers. Legitimate high
fidelity manufacturers generally rate their products honestly
but nevertheless fall under the jurisdiction of the new FTC
ruling. One particular requirement of this ruling makes it
tough on most power amps. This is the requirement that an
amplifier under test be preconditioned by simultaneously
operating all channels at one third of rated power for one
hour with a 1 kHz sine -wave test signal. This 33 percent of
maximum power is close to the worst -case condition of
about 40 percent of maximum power in class B and low AB

thermal cutouts that shut the amp down when it gets too
hot. This situation is realistic for most hi-fi use, as the
average power output is about 1 to 15 percent of maximum
power due to the high peak -to -average ratio of typical program material. A case in point; the MK-IIICM under review
has a comparitively large heat sink and a thermal cutout that

probably won't be activated with most usage in hi-fi systems. When operated continuously at one-third maximum
power with a sine wave, it operates for 15 to 20 minutes
before the thermal cutout shuts it down. It thus appears that
many otherwise satisfactory power amps will have to be re-

designed with consequent added bulk and weight and
resultant increased cost to the consumer.
(Editor's Note: As is evident from Bascom's remarks in the
"listening test" portion of this review, this particular amplifier was delivered to us in advance of the FTC's announcement of their new ruling. SAE tells us that all Mk-IIICM amps
sold after November 1, 1974 include a small whisper fan,
thus preventing premature action of the thermal cutout and
meeting the FTC's preconditioning requirement. This fan is
also available as a kit, costing $44.00, to update older MkIIICM amps.)
To sum up, the SAE Mk-IIICM is a well -made, esthetically
attractive and reliable product that generally meets or exceeds its published specs. It is particularly well suited for
driving inefficient and difficult loads and warrants serious
consideration for anyone interested in a basic amplifier in
Bascom H. King
this power class.
Check No. 72 on Reader Service Card

ADDENDUM
Sharp RT-480U Cassette Recorder
The November, 1974 review of the Sharp RT-480U cassette recorder contained frequency response curves not
representative of the unit's best performance. Response
with TDK SD tape extends to about 13 kHz with the equalizer switch in the normal position for record and playback.
A second Croz curve, run with TDK KROM-02, has a bit
better high frequency response. Both are a bit flatter. The
S/N ratios for Dolby and non -Dolby operation were transposed, i.e. Dolby S/N is 55 dB; non -Dolby S/N is 53 dB.
We apologize to Sharp Electronics for these errors and
hope that the firm and our readers have not been caused
too great an inconvenience by them.
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Speaker Tests:
Room Test
Richard C. Heyser
THE ANECHOIC frequency
response of a speaker tells

a

ance, while later and later arrivals no
longer fuse into a continuous sound

deal about what that

pattern but dissociate into what we

capable of doing. How-

perceive as echos. In many cases the

ever, none of us listens to a speaker
under anechoic conditions. Walls,

net amount of sound can be greater
for the reverberant sound than for the
direct sound from a discrete source.
In that case, we are in what is known

great
speaker

is

floors, ceiling, and household furnishings all form part of our acoustic
environment. Many speaker systems
are also designed to use portions of a
room to augment reproduction.

as the reverberant field. This still does

not prevent our assignment of localization and quality for the apparent

Now we must concern ourselves
with the room. AUDIO not only tries
to

use

a

reasonably conventional

room geometry but has designed a
measurement that can be duplicated
by any well-equipped acoustic facility
anywhere in the world, as it is import-

ant to produce repeatable, credible
objective measurements. All we require of a room is that it have a floor,

walls, and ceiling. The walls and

AUDIO provides a measurement

direct source of sound. You can

specifically designed to indicate how
the speaker will sound to you when

quickly verify this by observing that

ceiling are assumed to be hard reflecting surfaces, such as plaster or
wood panel. The floor is assumed to

way-that is, until you block one ear

be carpeted. The ceiling is assumed to
be slightly over 8 ft. (251 cm) above

you listen to it in a room. This is where
the difficulty begins because two
questions immediately present themselves: 1. what room shall we use, and

you have no difficulty talking to a
friend in a highly reverberant halland disable some of the psycho acoustic mechanisms.

Both of these considerations may
be dealt with by considering some of
the psychoacoustics of listening in a
room. It has long been recognized
that the first sound arrivals you hear
substantially determine the quality of
what we identify as the source of that
sound. This is the "early sound" of
architectural acoustics and amounts
to the first few tens of milliseconds of
sound arrival for a very large room.
Our ability to locate a source of sound

Our microphone is a single receptor analogous to that unblocked ear.
To measure the properties of room
sound which may be best associated
with quality, localization, and timbre,
we therefore measure the spectrum
of the early sound.
Our job is not complete, however,
because we have to worry about the
room and how it may differ from the
room you might use for listening. The
next time you are in an audio showroom or a friend's home listening to
reproduced music, notice where you

based on the precedence effect

tend to position yourself relative to

2. how should the measurement be
made?

is

similarly associated with the first five
to 50 milliseconds of arrival. Similarly,
on the average, the pitch of a sudden-

the speakers if you have any freedom

ly applied tone may be determined

We place our microphone three
meters (about 9 ft., 10 in.) from the

within 13 milliseconds independent of

of choice. AUDIO's measuring location is based on such observations.

the value of that pitch. What we are
referring to here are, of course, considerations based on dynamic program material associated with real or
apparent sources of sound for that

front of the speaker. We assume you

material.

speaker under test is placed exactly as

The later sound arrivals, which in a
conventional room are due to sound
scattering off various objects, tend to
establish the ambience we normally
think of as the "sound" of that room.
The earliest of these later arrivals

recommended by the manufacturer,
if such a recommendation is in the

yields the impression of reverber-

will want to sit down while listening,
so the microphone is placed about at
average ear height above the floor of

one meter (about 3 ft., 3 in.). The

instructions you receive with the
speaker. If the maker gives no rec-

ommendation or is unclear about
speaker placement, we place the
speaker according to our judgment.

the floor. The direct sound from the
speaker to microphone takes about
nine milliseconds for our three -meter
measurement. No substantial article

of furniture is allowed in the area
where the first speaker reflection
would have a path about twice the
direct path. We do this not because
we don't feel you should have lamps,

chairs and the like that close to the
line of sight from yourself to speaker,
but because we want a reproductible
measurement that doesn't depend
upon detail layout of furnishings adjacent to the speaker.
For this test we energize the
speaker with a special coherent sig-

nal which has equal energy density
within 1/10 decibel for all frequency
components from 20 Hz to 20 kHz.
Since the sound will take about nine
milliseconds to travel to the microphone we set up an acceptance window for the microphone signal which
is centered at this nine milliseconds.
We allow the first 10 milliseconds of
this early sound to pass to our processor through what is known as a
Cauchy window for the amplitude of
the components. This is, of course, an

electrical gating of the microphone
signal.

The transform of this time -gated
signal is the frequency response of the
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you bought your stereo because you want a-

"3 -D" sound. This illusior is the result of

your ear's Phase sensitivity. The orly time a
sound arrives at both your ears simultaneously,

first 10 milliseconds of sound you hear
from that speaker, this is what is
plotted as the three -meter frequency

response. Depending upon physical
placement of the speakers, this measurement contains the contributions
of floor, wall, and ceiling reflections.
Because we take only a 10 milli-

second "chunk" of sound for this

measurement, the frequency

response is accurate down to about
200 Hz. For that reason the plot only
extends from 200 Hz to 20 kHz. The
phase response is not plotted because
it would be extremely difficult to
interpret without additional mea-

surements. Two amplitude measurements are made. One is made directly
on -axis and the other 30 -degrees off -

axis to simulate stereo listening.
Is

all this effort worth it? AUDIO

believes it is because this measure-

ment apparently correlates more

nearly with the subjective sound impressions related to timbre than does
the anechoic response. We compute
the data for every 15th -octave interval
throughout the useful audio range to

cover every possible musical tone.
This gives a response that is far less
smooth than good advertising copy
might dictate, but it is the way you

persed when they have substantial
energy in that part of the spectrum.
The reason for this is that a left and
right channel will never be exactly
balanced for such absorption dips and

the relative energy of sound in that

range will rapidly shift from left to

technical terms as little as 1/4 dB error can
produce a 5 degree phase shift. Add to this
the considerable variations in records, cartridges, electronics, etc. ani it is easy to see
that there is very little "3-D Sound" in listen-

anechoic conditions. Invariably these
are the speakers which have been designed more by how they sound than
how they measure, and this is a very
desirable property to look for.
Occasionally some drivers will have
such a multiplicity of interference

tions are that first -order reflections
are coloring the sound. This is an
indicator also that stereo or quadraphonic sound images will be dis-

equalization. The problem is that the phase
radical changes.

relationship undergoes

ing rooms of today.
100 Ha

10 Hz

I.7

In

100 1,117

nulls that they are artificially
smoothed by even a 15th -octave

sampling. We will identify such condi-

tions as they occur. It doesn't
necessarily mean that it is a bad
sounding speaker, but it does mean
the measurement is not as smooth as
it appears.

Quintessence Equalizer I
Equalization Capabilities

Periodic patterns on a linear frequency basis are indicators of sound
coloration due to physical structure.

Many times

a

wall -mounted

enclosure will create such patterns

quency energy as a trend in the measurement is no sign of acoustic problems, particularly off -axis. If bothersome it can be touched up with con-

response is jagged, then the implica-

Wher we record on either magnetic tape or
plastic disc (the only twc practical ways) we
must alter the levels of d fferent frequencies.

in the three -meter test than under

response. Quite often near crossover
points you will see a great many interference nulls and peaks. This is due to
differences in angular dispersion
between crossed -over drivers causing
a substantial interference due to floor

or ceiling reflection. Compare the
anechoic and three -meter test to
verify this condition. If the anechoic
response is uniform but the room

locatio i.

We boost the highs and tilt the lows, to record
and the reverse during play back. Th s is called

the amplitude of the anechoic

The three -meter room response
may be used in the same manner as

tween your ears (better than any machine)
and 'rom the time difference estimates the

right with small changes in timbre or
seating position.
Some speakers will measure better

because of the acoustic discontinuity
of its physical extension from the wall.
If this is the case, it will be more
apparent in the 30 -degree off -axis
measurement than in the on -axis

hear it.

is when it is straight in frort or in back of you.
Otherwise the sound gets to o,e ear before the
other-your brain compares. the difference be-

measurement.

A uniform roll -off of higher fre-

ventional tone controls. Beware of
severe or gross peaks and dips as a
trend, however, if you demand accurate sound. As a general rule,
because this is a multipath acoustic
interference situation, dips in
response will be less objectionable
than peaks more than 5 dB above the
average through a given range.

The Equalizer maintains the best possible
phase coherency and spatiia perspective for
two reasons. First, it is Indu for/ess. Coils or
inductors are the prime source of phase shift
and its distortion;, harmonic phase slhifts, and
the res.ltant loss of dimersiianality. Secondly,
the hichest and lowest frequency controls are
shelving filters, and the three in between are
symmetrical peak and notch ilters.Thismeans
a minimum change in critical high frequency
harmonic struc:ure, the keeping of full spatial
perspective, and the ability to cornett phase
errors ntroduced by other components in the
I

system'.

The Quintessence Group Ltc. Equalizer I car-

ries a lifetime warranty Sc the original purchaser as do all Quintesserce products.
Quintessence is doing some amazing things,
write for our literature and yowr closest
dealer. We have a Preamplifier, Equalizer and
a most interesting Power Amplifier.

QUNTE SSE NCE
1626 NORTH C ST.
19161491 5175

GROUP

LTD.

SACTO.CALIF.
95819

Check No. 2.8 on Reader Service Card
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Can you
live without
a 400 watt
amplifier?

Classical Reviews

Maybe. If you don't mind the
loss of quality caused by
clipping during the more
dramatic passages in your
favorite records. Julian Hirsch
put it this way: "Anyone
using a low -efficiency
speaker ... with an amplifier
in the 30 to 50 watt class
cannot
approach
realistic
listening
TYPICAL

HARMONIC OR
I M DISTORTION A.

TYPICAL 50 WATT
AMPLMIER

PHASE I NEARJ00

JIEZZE

levelsPOWER PER<,,AN

F

wAs

Edward Tatnall Canby
Boston Pops-Fiedler in Rags. Polydor PD 6033, stereo, $6.98.

Like the Philadelphia and Boston

Symphony Orchestra, the Boston
Pops leads a double and alternative

life these days, on two labels-and
who is to know which came first.
"New" releases come right along, and
never a date of recording so much as

suggested. You may just happen to
know, of course, that Polydor began
in Boston after RCA ended, just as
RCA began in Philadelphia after the
CBS regime ended. On discs, it seems
to make less and less difference. Zany

without severe clipping. If

sonic world.

you want to listen at a real -life
level without distortion, you
need at least 400 watts of
amplifier power. At $499, why
live with anything less than
the Phase Linear 400?

Polydor recording

everything and anything, from police
whistles and wah-wah trombones to
modern jazz. Absolutely crazy! But
done with such innate style and intelligence that nobody but a snob could
be offended.
Now you take Spike Jones, a whole
disc of Spike Jones, and the snorts and

sneezes and crashes just become
monotonous after a few cuts. But the
Fiedler outfit knows how much is too
much, which is what I mean by style.
The sly mix-up of every rag/jazz style

that Joplin did not have (since he
wasn't around) is the sort of humor

Anyhow, this obviously recent
is the very first

Polydor to reach us from Boston, and
decidedly it is the best. Just delightful. laffed and laffed. You can't beat
the old Pops! Better and better (that
is, in real time) over the decades and
the half centuries. Fiedler in rags, indeed! Rags, dimly remember, once
I

I

was

eÓle,crá/e

400

THE POWERFUL DIFFERENCE

a

pop term for black dress

clothes-so here's old Fiedler on the
cover, dressed to the nines, with a
batch of preposterous female models
more or less in his lap ... do they use
a dummy for him? Sometimes I think

so. AnyhowIt all starts quite solemnly, in the
fashionable Scott Joplin style of oh so -effete culchah. (So read the intent, anyhow.) Big -orchestra Joplin
I

PHASE LINEAR CORPORATION
P.O. BOX 1335. LYNNWOOD,

WASHINGTON 98036

renditions, made from the original
modest piano works including the inevitable Maple Leaf, very nicely

done considering the elephantime
performing group. But oh, what a
bore, for two whole sides, I was just
beginning to think, when suddenly it
dawned on me that things were getting curiously lively for Joplin. By the
time we were on to Charleston Rag
(Eubie Blake), the lid was coming off
and flipped.
On the flip side all heaven breaks
loose, to the tunes of Alexander, 12th
Street and Darktown. And by the time
we are into Tiger Rag, the program
I

notes have to list

a

set of

apologies-to George Gershwin and,

especially, Spike Jones! We have
jumped clear out of our field and, indeed, from thence onwards there's
Check No. 25 on Reader Service Card

the Boston Pops have always been
good at, and no doubt because the
boss, Arthur Fiedler, wants it that way.
No other Pops orchestra, the original

excepted (London's Prom concerts),
has ever managed it so well.
Is it Symphony Hall in Boston? Or
has Polydor somehow managed to
preserve that big, golden ambience,
very classical, that has always washed

over Boston Pops sound since the
earliest RCA days? Somehow, it makes

the whole thing funnier and even
more effective. After all, this was the
beginning of pop culture in classical

surroundings! As a college youth

I

sang in a chorus once with the Pops in

Symphony Hall. The chaste balconies, as I remember, were all painted an

improbable tropical green, the rows

of floor seats removed in favor of
miles and miles of tableware, and
beer-could it have been

beer?-flowing from every pitcher. If
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I am right, we sang Brahms or something. Anything goes at the Pops, even
in rags.

Zilla wants You!
*$375

Bach: The Unaccompanied Sonatas
and Partitas (complete). Christiane
Edinger, violin. Orion ORS 74151/2 (2
discs), stereo, $13.96.
The unaccompanied solo works by

Each

an offer you can't refuse*

Kit
>

Two metered AMPZILLAS for the price of one
competitive amplifier. Introductory offer good

Bach-for cello and for flute too-are
Baroque specialty, a species of
a
"skeleton" stunt music, big works of
complex harmony and involved,
many -voiced counterpoint, music

until January 1, 1975.
Guaranteed minimum 200 watts RMS per channel;
both channels driven 20-20 KHz, ± .25 dB at less

than .05 THD or IM distortion at 8 ohm. loads.

of orchestral scope-transcribed and implied, so to speak, on
an improbable solo instrument. You
fill in the details in your mind, and it's
easy, once you get onto the style. It's

EXCEEDS new FTC power output requirements.
Great review in the September Popular

like somebody playing a symphony on

Non -metered kit ($340). Easy to build, no
nuts and bolts, no wires to solder,
full manual, direct reading power
watt meters. Full complementary

easily

Electronics. FABULOUS review in the
Absolute Sound No: 5. Send for free
reprints.

the piano, hitting a note here and
there, sort of roughing the thing out,
and yet (if he is good) getting the idea
remember the composer
over.

push-pull from input to output.
Fan cooled for ultimate reliabil-

I

Roger Sessions once whanging out
the entire Cesar Franck D Minor Sym-

ity. Completely wired and tested ($525).
Non -metered ($475). Available directly from"

phony in this fashion on the piano,
and no matter that half the notes were

~NIP

missed and most of the rest of them
messed; it was a splendid performance!

Not much need be said here, then.
Christiane Edinger is a fine fiddler
who understands and hears the music,
plays it

1

II

THE GREAT AMERICAN SOUND COMPANY, INC.
8780 Shoreham Drive, W. Hollywood, CA 90069 - (2131 659-2486
'After January 1, 1975 See Your Local Dealer
Check No. 14 on Reader Service Card

accurately and on pitch.

(Many a big violinist doesn't.) Her
violin is well recorded in a proper

space, and you will have minimum

IThInlosh

trouble getting the Bach musical

sense. She never rushes and strains at
the double and triple stops, she takes

things easily and forthrightly, so that
all is made clear. You have an optimum chance here to absorb what
Bach had to say in these potently
musical works. She's good looking
too; see cover.
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id State equipment in the McIntosh catalog. In addition you will
receive an FM station directory that covers all of North America.

_ tl

!!

It

II

.,,.

The Tracker Organ at Iowa. Delbert
Disselhorst, Gerhard Krapf. Univ. of
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Iowa Press (Iowa City, Iowa 52242).

Interesting. (1) University School of

Music builds fancy new recital hall.

MX 113

Recital Hall needs organ. (2) University

get money, orders fancy new

organ, a Casavant, all Tracker action
and wow!-how modern. (3) Organ is

FM/FM STEREO - AM TUNER AND PREAMPLIFIER

inaugurated by recital, organ profs
from School of Music. (4) Organ concert is recorded, via Recording Studio,

School of Music, and wow!-how

modern. (See list of equipment on the
record liner.) (5) Record issued by
University Press, sent out to All Critics.
That's the way university music gets
around these days. Very efficient.
Not surprisingly, the two players on
69
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the same organ are quite different,

Vladimir Horowitz - New Recordings

though what a lovely and sonic pair of
names. The older, Gerhard Krapf, is a
solid Establishment organist with
plenty of technique and a brassy ap-

of Chopin. Columbia M 32932, stereo,

proach. The good old Bach Toccata
and Fugue roars out powerfully, the
sweetish Reger is nice, his own Fantasy on Frescobaldi is absolutely
hideous (my ear says), especially when

followed by two modest little 17th
century pieces to end the side,
models of good composition.

$6.98.

New recordings? What is a new
recording these days? All of these, it
says were made in 1973 except two
from recitals in 1968, and one more,
the "Revolutionary" Etude, which is
"a completely new recording, made

in 1972, and appearing for the first
time in this album." Then we may take

it for granted that all the other items,

TO THE SEASONED
PERFORMER ... It's the
extra voice that completes
a composition while leaving
expensive equipment free for

THE

sizers that won't be obsolete
when more expensive instru-

.

other electronic music kits.
Check our Reader Service
Number or Write: PAIA
Electronics, Dept. A, 1020

W. Wilshire Blvd., Okla.

plus shipping & Insurance 4 lbs

are "live"-and all of them somehow
seem to take on a concert stage
sound, distant, rather thin, lacking in
bass and wholly lacking in intimacy
(which Chopin often needs), quite
often loud and metallic in the whirlwind parts. Oddly, the old RCA Vic-

self in person, acoustic, via the ambient air, minus mikes-how am I going to say it! So many people today
assume that "live" means taped
before an audience. Not taped! In
actual concert. That is the way to
listen to Horowitz, and if he gives no

features the GNOME end

$48.95

ience. Hence many of his recordings

land Swiss cheese. On the spot, your-

operation make it great for "toy
boxes," sound effects or just
for fun.
PAIA's FREE CATALOG

43740 GNOME KIT

has enjoyed them, it seems, and mostly won't play unless before a real aud-

live on stage-live live! Like Switzer-

ments are purchased.
*TO THOSE IN BETWEEN... the
GNOME's portability and ease of

MICRO -SYNTHESIZER
KIT

never made for recordings. He never

I think the way to enjoy Horowitz, if
and when you have the rare chance, is

TO THE BEGINNER ... It's a

(6NOfiliE

the sense of recent. After all, Horowitz has been around for awhile.
Let's face it, this piano genius was

Is.

more demanding tasks.

low cost introduction to synthe-

INTRODUCES

appeared before? New, I suppose, in

tor recordings are very much like the
newer Columbias, including this
one-so it must be the artist. It surely

THE GNOME FILLS A VARIETY OF NEEDS!

ELECTRONICS, INC.

11 of them, are not new and have

City, OK 73116

Check No. 24 on Reader Service Card

the sound

Our "Guest
Speakers" will be
introducing me for

1-buildup-1

the VERY FIRST TIME
at the Winter C.E.S.

Show! Stop by and
let us "Sound Off"
for you!

Professional results - the basis of our
home constructor speaker and amplifier kits.

PM STEREO

Genuine walnut veneer cabinets,
plus the finest component parts, make our
kits outstanding value for money.

PRE -AMP

A 50% saving over built-up units.
Send for free catalog now!
NAME
ADDRESS
CITY

ZIP

STATE

ruxton
electronics
P.O. Box 30312 Santa Barbara

California 93105

PM STEREO 200

I'M STEREO 100
50 W/CHANNEL

100 W/CHANNEL

(Hi! I'm the new
I PM Stereo "400"! My
features will really

r

amaze you! Come meet me

in Chicago-ALSO appearing
for the first
time!

WINTER C.E.S. SHOW -BOOTH E-402
WANTED:

FRANCHISE DEALERS
SALES REPRESENTATIVES

MARTEX CORPORATION

DISTRIBUTED IN CANADA BY:

519 SO. AUSTIN
SEATTLE, WA. 98108

KAIRON ELECTRONICS
MONTREAL, QUEBEC

(206) 763-9000

(FOR FURTHER INFORMATION WRITE OR CALL MARTEX CORP.)
111ffill

III= 11~

~al 1~ OEM
Check No. 20 on Reader Service Card
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THE ULTIMATE
AMPLIFIER FROM SAE

more of those astonishing concerts,
then that is that. You can study the re-

cordings on a technical basis, just to
see how he does it.
Tallis at Waltham Abbey. Cantores in
Ecclesia, Michael Howard. L'OiseauLyre SOL 337, stereo, $6.98.

Tallis? For those in the choral know,
he is one of those austere, expressive

composers who came a generation

before the great, familiar "Elizabethan" period of later 16th century

music, out of an earlier generation-Tye, Taverner. He reminds me
of his rough Spanish contemporary

and technical enemy, overseas,
Morales in Spain. Just as William Byrd,

To find out what makes the Mark III CM the finest amplifier ever made, send
today for your free copy of "The Ultimate Amplifier."

at the end of the century, has some
similarity to Victoria in Spain at the
same time.

SAE. Inc.
Electronics Division
P.O. Box 60271 Terminal Annex
Los Angeles, California 90060

A fascinating story here. The vast
Waltham Abbey, its truncated half

shown on the cover, was partly

Please send my free copy of "The Ultimate

destroyed in that infamous Dissolution of 1540 when Henry VIII, on behalf of his new religeon tore down
and dissolved hundreds of monkish
institutions and their ancient and

Amplifier."
NAME

ADDRESS

beautiful buildings, leaving only those
which were bought off in one way or
another such as Tewkesbury Abbey,
which I saw last summer. Thomas Tal lis was musician and composer in this
Abbey of Waltham, aged 35, and all

CITY

STATE

71P

TUA 175

L
Check No. 33 on Reader Service Card

the music on this record was composed and presumably performed in
this very spot (with its much larger
inner extent) before the Dissolution.

AM

HELP!

Tallis went on to become an Elizabethan composer in the new religeon,

as did William Byrd, and for awhile
Queen Elizabeth gave them an exclusive licence for composition.

Michael Howard's earlier recording of Byrd and Tallis, music in the
days when they worked together for
the Queen, seemed to me somewhat

stiff and metrical, not very satisfactory. This one, of earlier music, is remarkably better. The English choir is
lovely, immensely musical on its own,
and that metrical rigidity of the earlier
disc is somehow softened and made
more expressive, here in Tallis' own

acoustic enclosure. Must be the inspiration of the spot-the oldest Norman building in England in its remaining portion.

Anytime you have a
question about your
Audio subscription,
please include a

AFFIX

mailing label to in-

LABEL

sure prompt service
on your inquiry.

HERE

CHANGE

OF ADDRESS
If you're about to

move, please let us
know approximately
four

weeks

before

the move comes
about. Or, if there is anything wrong with
your current mailing label, please let us

know on this form also. Simply affix your
present label here, and carefully print the
updated information below.

Hovhannes: Tumburu, Op. 264, No. 1;

Varuna, Op. 264, No. 2. Macalester
Trio. Vally Weigl: Nature Moods;
New England Suite. Geo. Shirley, ten.,
soloists. CRI SD 326, stereo, $6.98.
Alan Hovhannes, that half -Armenian out of Boston, has written so much

PLEASE HELP US TO SERVE YOU BETTER
AUDIO MAGAZINE

134 N. 13th Street Phila., Pa. 19107
Name

(Please Print)
Company

Address

City

State

Zip

Comes
Alive

. i

GAM

The McKay Dymek DA 3 - shielded
ferrite loop AM antenna with solid
state preamp with selectivity and
sensitivity controls - overcomes the
most common AM reception
problems: electrical and TV interference, and strong local stations
"hiding" weaker stations close on
the dial. Improves inherent long
range capabilities of AM - programs
become listenable from hundreds
of miles. Increases signal strength
4 to 8 times- really sharpens up
AM performance in typical hi-fi
receivers and tuners. Make your AM
come alive!
Ten day no -risk trial. Sold factory
direct only. $155.00 For more
information call toll free:
Nationwide 800/854-7769
California 800/472-7782
McKay Dymek Co.
675 North Park Ave.
Pomona Calif. 91766
Check No. 23 on Reader Service Card
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I wonder that he can remember most
of it. These two piano -violin -cello

band's Vienna -style music, is quite a

trios are new enough, 1973. Their

easy Nature Moods, for tenor, clarinet

characteristic high colored semi -near East Western sound is somewhat

spoiled by a very dry recording; a
larger, more mellow space would
have better suited the somewhat exotic atmosphere. Very listenable, even

so, as Hovhannes always is. A great
deal of Eastern Indian material-see
his extensive program notes-but the
stuff is not at all a literal Indian imitation. Sheer Hovhannes.
The energetic and indefatigible

Vally Weigl, promoter of her hus-

power in her own right.

I

liked the

and violin, a nice combo. The New
England Suite is a bit too ducky for
me, a New Englander-rather forced
for a lady who is the essence of good
Central Europe! There's even a Berk-

shire Pastorale-that's where
live.
And a Connecticut Country Fair. Out
I

of Vienna.

phonic out just yet as a viable four channel medium. Not when discs like
this, in the vulnerable pop area, can
turn around on your table and come

out with such a quadruple impact.
This one just happened to come my
way (probably on purpose); dig it.
(All right, then, I fancy it.)
If you have the essential and absolutely required full -logic decoding,
then I think you should study this disc
I

with all the intelligence and feeling
Chase. Epic EQ 30472, SQ quadraphonic, $7.98.
I

wouldn't count matrix quadra-

that you can muster, always assuming

the music is of a sort you can take.
Because here, in so many

sounds-not words-SQ encoding

sums up what it can do at this stage of
our complex game plan.

For instance-that screaming

what is a JR-200M to an

trumpet solo that opens the lead out.

audiophile

panned right around the room,

This is Bill Chase, for whom the album

is named, and his sound is quardra-

reverb and all, into one speaker after
the other. SQ (with full -logic decoding) can do that, and spread the re verb out as smooth as butter, too. To
be sure, if there were four simultaneous trumpets, one in each speaker,
all screaming together, the SQ logic
would be in a wee tizzy of confusion,
not having the brains to cope. This we

know! But do we have to have four
trumpets? Not necessarily.
The thing we must all understand is
that the aesthetics are best when the

medium-any medium-is used for
what it can do, not what it can't.
Brahms on the harpsichord? Wagner
on the piano? If I am right, the matrix
mixers are finding a lot they can do, in

Sound is to the audiophile what salt
is to pepper, diamond's to a girl, or an
oasis to a desert. Each has a most
important relationship. That's why an
audiophile, a real sound expert prefers
TRUSONIC JR-200M's magnificent stu-

dio quality reproduction. Clean, undistorted sound from this 12" 3 -way
speaker system again demonstrates
the incomparable electronic technol-

spite of very clear matrix incapabilities. If we are to be fair, we should
listen to the results in their own terms.
The rest balances up in terms of side

effects-distortion, wear, ease of
handling, costs, even repertory
(where CD -4 was weak and now is less
so).

The music? High-powered, expensounding jazz-rock, the new

sive

bringing together of the rock tradition with that of the big -band music

ogy of TRUSONIC. THE PRICE? You
can pay twice as much, but you won't find a better studio quality
system. Write TRUSONIC for complete information on JR-200M.

of a quarter century ago (and still alive
in the playing). This band is definitely

Just a few of JR-200M's impressive engineering features are
12" woofer for distortion -free low frequency bass performance
5" mid -range speaker for clean voice and horn reproduction,
and a horn -loaded dome radiator tweeter for high frequency.
A carefully engineered crossover network, plus individual level
controls to adjust midrange and tweeter sound independently,
are included. Size is: 24" x 151/4" x 12" deep. Finish: Hand rubbed oil finish, Walnut veneer.

pitch is definitely commercial, to my
way of thinking, but the innate
strength of the hybrid idea is very
much evident. The music speaks.
also hear a lot of that curious high voltage stuttering style that is the
latest among the very young bands
who are into this sort of synthesis-such as
heard locally last
summer via an outfit called "Too
Much Too Soon," referring to their

NET $149.95

THTJSONIC

1100 E. Franklin Street
Huntington, Indiana 46750

Export Morhan Exporting Co.
270-78 Newton Road
Plainview, N.Y. 11803

Check No. 40 on Reader Service Card
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big and brassy, nine basic players
which is like 40 in acoustic music. The

I

I

collective talent and age-the
drummer was 16.

My only minor objection was to a
rather self-conscious change of style
between cuts, sort of reminding us of
the fusion by un -fusing the different
elements, back to rock and jazz.
All this in the name of technological progress, and apologies to
my pop colleagues.

chestra included. The spoken

Beethoven: Fidelio. Margarete

"Fidelio"

dialogue

Ravel: Scheherazade. Berlioz: Cleo-

patre. Jennie Tourel; N.Y. Phil-

particularly excellent-I

is

harmonic, Bernstein. CSP CMS 6438,
mono/stereo.

think done with a separate speaking
cast-and the echo -ridden segments
in the dungeon are positively spooky.
Quite an early triumph of recording,

I am not clear as to what this CSP
(Columbia Special Services) label is all
about. Nice music, however. The early
Ravel song cycle with orchestra is Impressionism at its loveliest and Jennie

probably done with "live" echo. It
was too early for reverb. All in all,
then, this is a first rate evocation of
in

the German style,

quadramonic or no.

Baumer, Heinz Sauerbaum, Manfred

Hubner; Chorus & Orch. Leipzig

I

Tourel, long-time associate of Bernstein and a superbly musical inter -

hafta recom-

mend it.

Radio, Pfluger. Everest 9103/3 (3 discs), QS quadramonic, $14.94.

Quadramonic? Now look what
Everest is doing! I'm not totally sure of
this one, though remember every

listen

I

note of it from 'way 'way back and
am sure it was mono. In any case,
I

Everest has reissued a large batch of
old classicals, both mono and stereo,
which also carry very prominently the
QS logo-and an explanation that the
recording contains four separate

channels of sound. From mono??
Well, possible! But I am sorry that the
very first QS discs I receive, aside from
several new ones from Vox, should be

would think that the QS
people might be a bit uncomfortthese!

I

able.

If your business is providing or operating
quality sound systems for musical performances...

Listen to the sound of live music with a
conventional reinforcement system and
then with the unconventional BOSE 800
system.

Only BOSE lets through the clear, natural
sound of the live musical performance...
without traditional sound system coloration. Prove it to yourself. Just listen.

_FAvsE

To be sure, I made up the above
term, quadramonic. What else? You

I

a
start, apparently,
pre -tape disc). You sure can't just play
it baldly through a QS encoder! So I'd
guess you first "enhance" it into simulated stereo-which is a legitimate

technique, so long as it is so indicated on the record. It does help to
spread a mono record out and away
from that central point in the middle.
Then-again my guess-you take your
two -channel simulated stereo and
feed it blithely into QS, which being
only a mere circuit, doesn't object a
bit. And so we have quadramonic enhancement. As a matter of fact, it
works, moderately, if you mean that it
does in fact more or less distribute the

sound around the room. Same old
scratchy mono sound from 'way back.

A distinct hum, too. Could it be from
too much enhancing?

After all that-I must say that this

Please send information on the BOSE 800 to:
Name

Address

City/State/Zip
BOSE The Mountain, Framingham, MA 01701 Dept AP
-

NOW! Jj PRESENTS
THE NEW PT -TYPE (SHIBATA DESIGN)

PARABOLIC TIP STYLUS
GREAT FOR REGULAR STEREO RECORDS! A "MUST" FOR 4 -CHANNEL DISCS!
There's also a Walco Diamond Stylus For Most Phonograph Cartridges in Use Today!
Walco has been producing top quality phonograph needles since 1939. They
are Precision Made, Economically Priced, and Fully Guaranteed. Millions of
satisfied users have made Walco a Leading Name in the Audio Industry.
3 DIAMOND TIP TYPES AVAILABLE FOR WALCO STYLII
PARABOLIC' (Shibata Design)
ELLIPTICAL

SPHERICAL

was a nice performance of its sort, and

rare today, a genuine German provinces -type job, all German, wholly

in the German opera tradition,

rather low-keyed but beautifully, instinctively, styled, as only the Germans can do. No international hoopla
am all for it. Margarete
here and
Baum has a foot -wide wobble and
I

tip, highly
polished, plays all LP
records. The standard
tip in use today.
Ball -shaped

Longer side to side radi
us makes tip fit record
groove better, for more
tracking and
perfect
compliance.

sings well, within her limits; the other
principals are also alive and aware and

73

tracking of CD -4 (Discrete) &
Matrix 4 -channel grooves and

OEM
The effect of a 2 -grant tracking force i,
on a record groove PT Type
(left) and an Elliptical style.

,h own
stylus

Inghtl.

'11 pop ar models now available.

Sold N., l,irn;illy .11

d30

Wntk, for Free Brochure' un nrw
PT -Tepe (Shd,,,t., Des,yrrl Style

44 k'.I t 4 `v4 WW 11 [tit 1v1 ík11:11%/ iú1 C'S71 /.

Z1 ALL WALCO NEEDLES GUARANTEED el
AS PER WARRANTY ENCLOSED
WITH EACH NEEDLE.

Fm,' Audio ,,rid Record SU,

WALCO ELECTRONICS

Div Walco-Linck Cory Jct. Rts 3 & 46. Clifton. N J 07015

the opera really moves along, orAUDIO JANUARY, 1975

best contact with record groove
critically needed for proper

regular 2 -channel stereo.

I

think she was rather more elderly
than youthful at that point, but she

Parabolic shape of tip makes

The PT -type stylus produces less
pressure on the record surface, for
less record wear, longer stylus life.

Check No. 41 on Reader Service Card
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Inside each of our 4 -channel cartridges
AT15S $100.00 a AT20SL $175.00
_._.__ _

AT12S
$64.95

AT14S
$75.03

preter of French and Russian music, is

the ideal singer for it-the recording,
if I am right, is pre -stereo, though an

excellent taping. On the obverse is a

rare work, excellent companion
piece-Cleopatra instead of
Scheherazade. It is early Berlioz, from

the time of the familiar "Fantastic
Symphony" and, though the piece is
modelled on Beethoven's concert aria

Ah, perfido! of not so long before
Berlioz, the "Fantastic" turns of

lurks a Dual Magnet stereo cartridge
waiting to please you.
O." sophisticated four -channel
cartridges* are also stereo cartridges
at heart. Very good ones. With ruler
flat response, outstanding stereo separation (especially above 1 kHz where
it ccunts), and truly impressive high
frequency tracking.
Al these advantages are as important
to good stereo as they are essential
to CD -4. And they can be achieved

only by paying very close attention to
detail. And using only the best Like a
genuine Shiba:at stylus. Nothing less.
The results are good fcr any record ...
whether stereo, matrix, or discrete 4 channel. But you should real y hear
for yourself. Write today for our dealer

musical speech are everywhere, most
interestingly. All sorts of weird

dramatic moments, along with the
semi -Beethoven, and when the asps
bite Cleopatra and she dies the effect
is no less than chilling. Some piece!
Gorgeously performed, and this one
seems newer and in stereo, too.

John Philip Sousa conducts Band
Music of the World. Everest 3360, sim.
stereo, $4.98.

list. No matter how many ziIannels
you want to hear best.
"U.S. Pal Nos: 3,720,79E;
61,647
tShibata stylus Pat. No. :1,774,918

(Çaudio-technica®
AUDIO-TECHNICA U.S., INC., Dept. t5A, 33 Shiawastee Ave,, Fairlawn, Ohic 44313

In Canada: Superior Electronics, Inc.

Check No. 2 on Reader Service Card

THE STR P12 IS ONE OF THE BEST SPEAKERS

They used to be a dime a dozen,
the Sousa acoustic 78s, and dimly
remember a few from my childhood.
These items are transcribed "from the
personal collection of Music Man
Murrary" who must own a pile of oldies. Just a matter of copying them off.
have long thought that Sousa, in
his own field, was easily the equal of,
I

I

say, Johann Strauss the Great (and in-

deed he owes much to Strauss in the

MONEY CAN BUY.

Here's Why:
Better Frequency Response

.

+sI
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P12 Frequency Response

10000

Note the absence of peaks in the 50-70 hz range. Some manufacturers deliberately
put peaks in this range to make their systems sound bassy - they accomplish this
by placing the system resonance in this range. But since useable response only
goes down to at best one half octave below the system resonance the 20-35 hz

range must be sacrificed to gain this boominess. Manufacturers that use this
technique usually do not publish impedance curves because they show clearly
where the system resonance lies. Th s brings us to the next reason why the P12 is
so good.
f11

.-System Resonance

bach, or G & S. The first side here is
mostly Sousa himself, five items and
not a one had ever heard before;
I

side 2 goes on to other and lesser
items, but ending in a grand
slam-the Blue Danube, truncated to

The Impedance Curve
151

shaping of his marches), or Offen-

the necessary 3:18. It's acoustic sound

10
5

o.
0uM51

P12 Impedance Curve

.
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Notice that the P12 has a system resonance of 31 hz which insures good response
down to 20 hz. Also notice that the impedance curve is reasonably flat over most
of its range.

Superior Flexability
Full range controls on both the tweeter and midrange allow you to adjust the
volume of both drivers independently from all the way off to all the way on. This

insures that the P12 will sound as good in your living room as it did in the
showroom.

Tomorrow's Technology - Yesterday's Craftsmanship
The P12 uses a sophisticated coupling cavity to extend the bass response of its
"bottom loaded" woofer. Also three space age piezoelectric tweeters are housed
in the P12's beautiful hand -made, hand -finished 80 lb. floor standing enclosure.

Better Warranty

$289.

Five years.

3614 La Grande Boulevard
Sacramento, CA 95823
918 / 422-0440

We will be pleased to send you an information package

on our complete line if you will write or call:

Check No. 38 on Reader Service Card
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its most typical-even in pseudo
stereo-and the only really noticeat

able musical facet is that the tempi are

remarkably fast, in the Sousa and in
most of the other items. Let's hope
Everest didn't pitch them all high. Not

too difficult, in those days of variable -speed recording tables! Maybe
some of you band experts can name
the right keys, and figure out whether
or no.
Sousa intensely disliked recorded
sound and called the thing that made

infernal machine. You can't
please everybody. Maybe he just
played fast to get it over with (and
it an

beat the end of the record).
74
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The Column

SOLVER

Fred DeVan
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THE BGW 250

DOESN'T HAVEFuses
Knobs
Meters
Current limiting

Hum

Noise
Thumps
High price

BUT, IT DOES HAVEEnough muscle to drive 2 -ohm loads

Absolute speaker protection
(exclusive BGW SCR crowbar)

Virtually unmeasurable distortion*
Modular construction
12 rugged 150 -watt output transistors

High speed magnetic circuit breaker
True op -amp front end
Heavy 3/,s' thick rack panel
Totally enclosed heat sinks
660 -square inches of efficient heat
Gil Evans: Svengali
Atlantic QD-1643

This is a musically and aurally fantastic album, one of the finest CD -4
records yet offered. It's so good musically that it would even be great on a
kid's wind-up unit, though you'd miss
the finer points of the state of the CD 4 art that way. Evans made sonic musi-

cal extravaganzas in mono, then in
stereo (just to name a couple of memory refreshers: Sketches of Spain, Columbia CS -8271, and Porgy and Bess,
Columbia CS -8085, both with that
human extravaganza, Miles Davis).
Now, in four channel, Evans is just too
much. He is trying to blow your doors
down.
I hadn't heard much from Evans for

quite some time. thought that his
obscurity was a result of his taking a
job in the White House or Pentagon,
but no, he was out collecting microphones for this recording. There must
have been 2,000 or so used for each
channel of this disc. But the guys at
I

Atlantic Studios really outdid themselves cutting the master for this; it's
the cream of the crop.
Svengali is a masterful, eloquent

radiating surfaces
Rugged steel chassis

tour de force in every way. Every good
studio musician in New York seems to

be on this record, which was cut on
location in New York City's Trinity

Church and Avery Fisher Hall. It is
loud, big band music and the disc
should be played that way. It sent my
meters and 'scopes flying and made
me wonder how many musical ideas

could get condensed into 40 odd
minutes, yet be fresh and crystal clear.
The name says it, folks. Gil Evans is a

Svengali. Evans, along with younger
guys such as Bill Watrous, are bringing the big band into the 70s, and big
recording companies, such as Atlantic and Columbia, are giving them the

budget to make the music happen
right.
Gershwin's Summertime, which was

to me the high point of the Miles
Davis/Gil Evans Porgy and Bess album,
75
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in Canada...

BGW Systems
P.O. Box 3742
Beverly Hills
CA 90212
(213) 391-0320

Recrion, Limited
23 Vesta Drive
Toronto. Ontario M5P 2Z6

Check No. 4 on Reader Service Card

gets yet another wonderful rendition-softer than the Porgy version,
but with a touch of morning in the
country rather than the pounding
summer sun and tough temper of the
original story which Evans captured

last time. Other than the Gershwin
tune, the compositions are totally of
today and yet a part of all time. Thoroughbred, written by woodwind man
Billy Harper, is just a glory of sound,
highlighted with a tuba solo by Howard Johnson and sheer wizardry on

bass by Herb Bushier. But believe me,

everybody gets into the act. The engineering is letter perfect, the mix is
perfect, everything is perfect. Even
Richard Williams, totally unabashed
by the fact that Miles is a hard act to

follow, veritibly shines on a Davis
tune, Eleven.
What a personal, musical, and technical triumph this record is for all concerned! Best of all, it is a record which
will appeal to most everybody, even if

they use an ear horn or have to dig

Dennis Geyer, Audioa
st,
M Seen ThroughThe E4r s
} Of His A -76X Speaker

mascara out of their ears in order to
see. Get this record in CD -4, even if
you're not set up for it yet; you may
change your mind, and this disc is one

which proves that CD -4 not only
works, but works damn well! As for
Gil Evans, if you are broke, find a
quadraphonic showroom, ask for this

specific record and pretend you're
going to buy six systems.

PEACEABLE KINGDOM. Rob Carlson and Jon Gailmor.
Polydor 6023, stereo, $4.98.
Remember that wonderful, gentle

music that Kenny Rankin used to do
for Mercury, like his Mind Dusters

set? If I can offer a point of reference

for the work of Rob Carlson and Jon
Gailmor:

If they did not use words,

parts of this could be ECM material.
Maybe Polydor is learning from its
sibling. The heck with why this record
exists. It's so nice, and gentle, and
good-what else is there? A couple of

cuts did not bowl me over, but few
albums are made specifically for my
tastes (maybe one day).
First of all, this record seems to

playback on RM/QS. The effect
a

is

broad, somewhat -bigger -than -your -

room, 270° sound field. The recording
is

in keeping with the material. Just

lovely. Smooth, rich, warm words and
the rich, warm voices of Carlson and
Gailmor. Ridin' To Nantucket (and
honestly most of the rest) is a very

together song. The words could be

trashy nonsequiturs, with this kind of
production, but they're not. The instruments and arrangements are nearly
impeccable. But the words are real and

meaningful. They tell stories and coexist

His tortures tell which woofers are dogs
Our works get "the
works" before they go into
the case.This means each
and every assembly. For
that reason, Modem Hi -Fi

& Stereo Guide can call
our sound "deeply satisfying;' and we can offer a Six Year Warranty on
the entire line, $94 to $249.

All the best speakers use quality
components. It's the configuration in which
they're used that makes the difference. Is our
difference worth our overtime? To all
concerned, it is. Listen to us. Write and we'll
arrange a test. We invite you to show our
speaker everything you've got. Except mercy

~I

gLidloanalot
P.O. Box 262. Brookfield. Conn. 06809
Monstrous About Perfection

rhapsodically with

the

music

around and within them. The arrangements use nearly all acoustic instru-

ments from mandolin to tuba. Rob

Carlson is a writing find (Jon Gailmor
co-authored one and authored one cut
out of the ten on the album). Carlson,
as well as Tim Moore, are two writer performers to keep an eye on. His
voicing with Jon Gailmore's inevitable
vocal agility and smoothness creates a
sound that is vaguely reminiscent of
Seals & Crofts, Brewer & Shipley, Art
Garfunkel, and Loggins & Messina. But,
only because we heard them first.

Their sound is truly their own, as are
their songs.

Nice going, guys.

I

really like your

record. I have a suggestion to anyone

who would like a change from bombardment and assault, or to anyone
who might have any interest in sensitive, warm, worthwhile, honest music
that sounds and feels just great. Go get
a copy. There may be some lonesome
Thursday night when for 40 minutes or
Check No. 1 on Reader Service Card
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so this record could be a nice thing
to have. Give Jon and Rob a bit of

ments, but it works as if it were the

applause, this record has earned it.

the record are open and full of air and
space, but the instruments and voices

P.S. Love that tuba dart in Gardner
Illinois.
MO'ROOTS :TAJ MAHAL
COLUMBIA KC 33051
A few days ago I received a rather

valid letter from a reader who stated
that he could not tell what kind of music I am writing about. I know this to
be a fact. Much of the music that finds

its way into these pages cannot be
type -cast by anyone, from the musicians who play it to the companies
that promote and sell it. A cute or
tricky little title would help to turn

only drum sound possible. The sonics of

are tight, full and very precise. Incidently, Taj plays guitar, banjo, french
harp, whistle, organ, Fender Rhodes
piano, piano, and finger cymbals. He
also sings the lead vocals. The music in

a word is stunning. It is so simple and
pretty, that you do not have to like its

style or its words to appreciate its
beauty. Taj Mahal's fine musical acumen transcends personal tastes and

gently fills your ears with melodies,
harmonies and rhythms that are tasteful and rewarding irregardless of what

you are used to hearing. This is one
heck of a good record.

some folks on, but also would serve to

There is not one top -40 (or is it top 30

provide unwanted guidelines to fit

in our present stagflated world?) hit
on it, but music that still will be valid

into for music that is free to go and be
whatever it wants to be. Even the
term "pop music" is obsurd. It tells you

nothing anymore. Think about it in
terms of how vastly different the
world is today from what it was in
1968. Think of what differences there

are in the meaning of certain words
we use all the time, words like: dollar, oil crisis, fast food, The President,
food prices, China, Watergate, economy car, exorcist, Linda Lovelace, truth
and honor-why, even E. T. C. has
changed. (Only the latter is a positive
statement, all the rest are either negative or a bad joke.

Well, anyway, Taj Mahal made a
new record. Incidently Taj Mahal is a
fine black musician from Jamacia
who named himself after one of the
seven wonders of the world. His
music is yet another wonder that you
cannot simply describe as being from
one school of style of music. You just
sit back and enjoy and forget that you

don't like the music of some other
Jamacian-born musicians, as is the
case with yours truly. honestly did
I

40 years from now. Probably the only
familar song is Johnny Too Bad which
I first heard on the soundtrack album of
The Harder They Come (Mango SMAS
7400). Taj gives this song a whole new
life with his performance of it, but for
me the best is to be found on the entire second side. This record has no
weak spots except that it's too short. It
is no shorter than many others, but you

want more after you have heard it
through. My solution to this dilemma
was to place my turntable on "repeat"
and sat back and enjoyed a neverending side two of Mo' Roots.
I

J. Geils Band: Nightmares & Other
Tales From the Vinyl Jungle
Atlantic SD -18107

A lot of working rock and roll
bands will be compelled to go back to
school because of this album. J. Geils
plays flawless rock and roll! Heavy,
solid, musical rock and roll. This band

of Boston bad boys shure do know
what they want and how to play it.

not know where he is from until re-

They have few peers in knowing how

cently, but have long been a fan of his.
His Giant Step (11-69 Columbia GP -18)
two -record set is one of the highlights

heads to make eloquent rock and roll.
This is the best rock and roll band in

of my collection. It also instilled a lot

of curiosity in me about him.

I

still

know very little about him, but as his
music flows out I keep learning more.
Not in words, but in the vast scope of
styles he works in. Up until now Taj
has been adapting music and himself
to fit what he wanted to do. With
Mo' Roots he goes home carrying with

him all the accrued musical knowledge since he left (his first album was
in 1968). He produced Mo'Roots him-

self and his attention to tiny detail is
amazing. Everything fits and is right.
The hollow drum sound is probably at-

tributable to the use of plastic drums
and very clever microphone place-

to use their instruments and their
the world today! will probably only
say that five or six times again this
year. They are so good, it makes you
think twice about rock musicians not
knowing anything but brute force and
I

M95 CUM ii

SUPERIHE
The Beyer M.500
You'll call it a revelation.
For you've never used a
microphone quite like the

M.500. It combines the

sharp attack of a condenser and the sturdy re-

liability of a moving coil
with the unduplicatable
warmth of a ribbon. And

at $140, it may be the
best investment you'll
ever make. Complete
technical specifications
available upon request.

animalistics. They are an undulation-a moving mass of 2, 4, and 8 bar
figures that are as tight "as can be."
The solid togetherness of the bottom
of the band just makes you quake to
its thunder. Disco music? For sure, but
much more than your run-of-the-mill
disco crash bashers. The run of the

mill disco music is junk specifically
designed to keep you apart not only
from your ears, but from your senses
and those of other people. J. Geils has
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Another innovation from
Beyer Dynamic,
the microphone people
Revox Corporation
155 Michael Drive, Syosset. N. Y. 11791
Check No. 31 on Reader Service Card

none of this faults. There are good
musical lines and words forcefully
sung about tenacious feelings. They
certainly know how to use time and

Who knows?

phrasing to lift them far above most of
the raw power bands. The music is so

What is new in recorded music.
What favorites have been re -issued.
Whether tapes are available.
What can be obtained in quadraphonic.

aggressive it

is contradictive to the

fact that it has musical ideas that if ex-

pressed in another form could make
an adagio movement of a string quartet virtually lope and sing. Yet they are
big, bad, and verbose. It's gutsy and
great! Lusty, strong, well thought-out,

Schwann knows.

perfectly performed rock and roll.
Like a flat-out, well -tuned zophtic
sports car. Viceral, gut, gettin' down
rich music. Every single cut is a mon-

Schwann is that world-famous, ever -so useful compendium of record and tape
information. Issued in two volumes-lists
60,000 currently available records and
tapes in many different categories to suit
every taste and every need. Schwann
knows plenty and tells all!

ster out to get you and it will. The bad
boys from Boston are something else.
The production and sound is that of
Bill Szymczyk (of Edgar Winter, et.al.
fame); it is as expected-utterly fan-

tastic. Detailed, big, complete, textured and flawless. This is another record to be appreciated loudly yet, it is
pleasant to report that J. Geils has put
music that holds together with spirit at

Schwann-1

Monthly. Special new listing section has
latest releases: records, 8 -track cartridge and cassette

any volume. Nightmares (and other
tales from the vinyl jungle) is about

tapes. Nearly 45,000 total listings on 773 labels in

the strangest name anyone could app-

classical, recent popular, rock, jazz, musical shows,
country, opera, ballet, electronic, quadrasonic, etc.
95¢ at your dealer's.

ly to this exciting, pleasurable, and
very civilized product from one of the
creatively civilized clearings in the
vinyl jungle.

catalog
specialized categories: pop more than two years old, classic jazz, older
and re-released mono and reprocessed stereo classical
recordings, classical on lesser -known labels, international pop & folk on domestic labels, spoken, educational, religious, etc. 85¢ at your dealer's.

STEVIE WONDER:
FULFILLINGNESS' FIRST FINALE
TAMLA T6-332

Get more pleasure.

Stevie did it again. No words necessary. Buy, beg or borrow a copy. This

There's more joy in recorded music when you get exactly what you want.
Keep Schwann at hand, and always refer to it before you buy.

r

1

SPECIAL PRICE SAMPLE OFFER

Lists 1,000 suggestions in classical music by musical periods for your enjoyment.
Send 25f for cost of handling, also 10o stamped self-addressed long envelope.

for the items checked above.

Name

Address
City

State

missed one or have been lost at sea

for three years are: Music Of My

If your favorite store doesn't carry Schwann, order samples by mail, but please
try your dealer first. Prices include postage and handling.
E Latest Schwann-1 (monthly)
$1.50
Latest Schwann-2 (semi-annual)
$1.25
Combination Offer: latest Schwann-1 (monthly) and
latest Schwann-2 (semi-annual)
$2.50
E Newly revised Basic Record Library booklet.

I enclose $

the fourth, and as the name more
than implies, the final part of this
phase of Stevie Wonder's growth
toward total musical fulfillment. The
previous three albums, in case you
Mind TAMLA S-314, Talking Book
TAMLA S-319, and Innversisions
TAMLA 5-326. They make a quadripartite of unpresidented quality and

perfection from the rock or R&B

world (or any other area of contemporary music). These albums are a
must in any record collection. They
are together and apart, true works of
art. Their mass appeal is boundless,
but even that cannot dim the glow
their music provides to most all who
hear them. Stevie is Stevie. There is no

Zip

better; there is no other.

Dealer's Name & Address

No matter what he does next, these

four records will always retain their
original impact. Like early Picasso. The

Schwann Record &Tape Guide
137 Newbury Street, Boston, Mass. 02116

AU

_-

expression of a brilliant man during
one strong period of his creative life.
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Canby's Capsules
Edward Tatnall Canby

Is The Disc Dying?
Haydn: London Symphonies, Vol.

I

(93,94, 102, 103). Little Orch. of London,
Jones. Advent CR/70 Process Cassette
E1001, stereo, (103 mins.).
Tchaikovsky: Symphony No.4. London

Symphony, Kosier. Advent Cassette
E1020, stereo (47 mins., side 2 blank).
Bach: Cantatas 7, 44, 101. The Cantata
Singers, Harbison. Advent Cassette
D1016, stereo (72 mins.).

Songs of a Traveling Apprentice. The
Cambridge Consort, Cohen. Advent

The disc is not dead, but here's its state-of-the-art competition. Long -play cassettes,
chrome, double Dolby (A, then B), a new rigorous duplication process, plus top
master material. Quieter than any commercial LP; only the dbx-encoded disc can

complete. No hiss, no rumble, wow & flutter nil, very wide dynamic range-all
this greatly enhances musical impact. These two, from Nonesuch masters, are
best of first batch; see others, also Connoisseur Society. Some faint tape echo,
packaging is clumsy, free annotations by mail request only.

These originals from Advent, some first recordings, are a mild disappointment,
if with reservations; not musically up to available (disc) competition. The Bach is
rigidly conducted, solos sincere but tentative, chorus tone coarse, recording distant.
The "Traveler" is nicely organized old -music program, good instruments, beautiful
recordings, but the two solo voices grate, especially the harsh tenor.

Cassette C1023, (47 mins.)

Kalliwoda: Symphony No. 1 Tomasek:
Piano Concerto No. 1. Petr Toperczar,
pf., Prague Symphony, Rohan. Can-

Two early 19th c. unknowns-both write a pleasing Mozart -Haydn idiom enlarged
a la Mendelssohn or Rossini, not exactly earthshaking but beautifully polished,

dide CE 31073, stereo, $3.98.

Adequate stereo recording.

and Pinchas Zukerman:
Music for Flute and Violin/Viola.
Columbia M 32842, stereo, $5.98.

Flute -string duets-an unlikely medium but the sound is all entertainment here,
thanks to superb husband/ wife team, big resonant recording, plus Beethoven (age
21), Telemann, and a surprising duet, concerto -size, by one Kraus Lovely.

Callas is Medea (Cherubini). Teatro
alla Scala, Tullio Serafin. Everest

Callas back in her heyday and important for Callas fans, this reissue was once on
Mercury, c. 1958, out of Cetra, in very early stereo. The ambience is fine, but sound
is both wide range and edgy, notably (of course) in the powerful Callas voice. Use
heavy filtering-and enjoy! This was her great role.

Eugenia

3351, stereo, $4.98. (Also the complete
opera, Ev. 437/3, 3 discs).

The Sistine Choir -The Story of Christ.
Everest 3349, sim. stereo, $4.98.

highly professional-fine entertainment if you aren't out for Instant Greatness.

The famed Sistine Choir, recording in the Sistine Chapel! Big, rumbly basses,
unctuous choirboy sopranos, a Caruso -type blend and the singers slide from each
note to the next; every piece goes dismally flat. Dreadful comedown from its days
of glory in the 16th century. Recorded for a pair of color films, back before stereo.

Dvorak: Serenade Op. 22. Arensky:
Variations on a Theme by Tchaikovsky. Engl. Chamber Orch., Somary.

Vanguard VSQ 30011, SQ quadr.,

Somary is most at ease doing the high Baroque-Handel especially. This not -so -easy

Dvorak string piece is here a bit nervous and fast, not quite the warm ripe -peach
music it should be, but persuasive even so. Arensky seldom fails-it plays easily
and sounds good here.

$6.98.

Dvorak: Quartet No. 6 (American);
Quintet No. 3 in E Flat (with Walter
Trampler,

via.).

Budapest Quartet.

Columbia MQ 32792, SQ quadr.,
$6.98.

Schubert: Sonata in A minor,

D.784;

Moments musicaux. Alfred Brendel,
piano. Philips 6500 418, stereo, $7.98.

The Budapest Quartet-in quadraphonic?? An unreleased recording, from 1967!
It's remixed from multi -track original, to clear advantage. The ever -so -familiar
Budapest sound, driving, often on edge of harshness, but also the uniquely penetrating understanding-phew, what a superb playing group it was! This was their
very last, held back for fancied imperfections, never redone-they are inaudible to
you and me, those minor faults.
Brendel is good for this dark, inward Sonata; his sure control of rhythm and phrase,

his underplay, are as potent as Walter Klien's more surging drama. Schubert's
depths go down and down-few pianists can really touch them. This one does. Nice
"moments" on side 2.
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Classified
FOR SALE
CASSETTE LABELS

Plain mute ca 55110 labels, Whalen emetic cleaner., paler mailer box.
hold Non.lee type Wattle boa, lamou. brand casettes. -like new- 10-5
metal or tibergbu reels.
Send for open reel and cassette discount catalog
Cassette labels (Multiples 01101
N0M00 Cassette Cleaner
Cassette Paper Mallet boxes
Scotch Cassette $$C90HE Buy 2 get ONE FREE

t0',

Metal Nab Hole Used

Plus Postage by Weight and Zone

10.99
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OPEN REEL STEREO TAPE BUYERS!
At last' An open reel catalog, including titles, songs.
etc. of 95 long play. 11/2.3 hour albums, by American
Airline,, Continental Airlines, and Ampex 4 track

stereo tapes (includes a group of "sound effects"
tapes by Audio Fidelity). Send 51.00 - and we will

also mail you a 14 y
Harrison ster
eo
catalog - so you'll get bnth for

51.00 - and this $1.00 .

/udable

o n your first S 10.00 purchase of open

reel stereo tapes at our 3na discount.

SAXITONE TAPE SALES

t WasnlriGnoya o 0.00002

DECCA INTERNATIONAL pickup arm,
new/unused $70.00. Cheney. 745 S. 40th, Richmond. Calif. 94805.

FOR SALE

FOR SALE

REVOX A-77 II with Dolby - less than 50 hours
of use. $800.00. Wollensak 2770AV high
speed cassette duplicator, $800.00. Less than

ELECTRONIC surplus 1974 catalog -25c. Re-

10 hrs. use. Ken Coker, 2084 Lantern Lane, Enid,

Okla. 73701.

Marantz 20B, $500. Thorens TD -150 w/Rabco
SL -8, $160; Quad ESL's, $250 ea.: JBL S8R's,

PRESENT SYSTEM??? You can incorporate the

$700 ea.; Crown CX-822 w/case & extras.

latest technological advances into your sound
system by consulting with the staff of
The DKL LABORATORY, INC.
We offer expert advice and the experience of

$1700: Crown DC -300, $475; McIntosh MPI-4,

testing hundreds of "state-of-the-art" components to find those units that offer vast sonic
improvements at the most reasonable prices.
For a personal consultation:

1

St.,

Evanston.

Illinois 60201. (312) 864-9565.

THE MIDWEST HAS IT

EX-

"Ultra -Definition" amplifier designed
specifically for electrostatic tweeters and
-

headphones.

DKL 2

16, $300: Marantz 240, $225; Marantz 32.
$195; Marantz 33. $270; H -K Cit. XII, $195;
Sony PS -1800, $120: JBL SE -401, $185;
Tandberg 1020A, $430; ESS-Heil AMT -1's,

Audio Consultants, 517 Davis

PANDED LINE OF PRODUCTS AND SERVICES:
DKL 1

Phase

Linear 700. $550; Marantz 7T, $195; Marantz

$195 ea. All guaranteed 90 days parts and labor.

Technics SE -405H. Like new. $110 prepaid. Jim
Elmslie, Chester. Mont. 59522.

PROUDLY ANNOUNCES THEIR

$480. McIntosh ML-4C's. $650 ea.:

$225 ea.: Advent Frequency Balance Control
$175: B&W DM -70. $425 ea.: B&W DM -2's,

Write: The DKL LABORATORY, INC.
P.O. Box 683
Severna Park, Maryland 21146
or Call: (301) 647-8918, during our
convenient evening hours,
8-11 PM Eastern time.

"ULTRA -DEFINITION"
THE DKL LABORATORY, INCORPORATED

COMPLETE ELECTRONIC STUDIO, EU synwith keyboard. 4 ch., Gately, DBX,
TEAC.
yr. old, warranty. Pd. $10.000: sell
immediately $8,000. (305) 565-5196.

HIGHEST QUALITY USED EQUIPMENT:

ARE YOU READY TO UPGRADE YOUR

CD -4 DEMODULATOR and Cartridge:

thesizer

fundable w/order. ATLANTIS, Box 12654D,
Tucson, AZ 85711.

The famous "SUPER-RABCO"

Audio Research,
Dahlquist, Decca, Fulton, Lecson, Lynn Sondek.
Nakamichi, Ortofon, Revox, Stax, Transcriptor.

and more are in the center of America, and
shipped free of charge within U.S. Our custom
design, engineering, and testing can provide:
noise reduction by 15 dB. touchtone remote
control
cartridge freq./sep. "charting"
acoustician services AUDIOPHILE. 8 E. Erie.
Chicago 60611. (312) 787-0750.

modification for Rabco SL8)E).
DKL 3 - Our exclusive "Hand -Tuning" service

McINTOSH MC 2105 $450 C 28 $350. Mr 77
$450 Money order only; no checks. Baldwin,
Box 2112, Asheville, N.C. 28802.

Cassette -current model. All above $100 off.
Box 192, Deerfield, IL. 60015.

for Decca Mk V and "Export".
DKL 4 - Individually engineered "Ultra -Definition" crossover networks for bi- and triamplification.
DKL 5 - Unique modifications to Infinity
2000A.
DKL 6 - An inexpensive "Ultra -Definition" pre -

YOUR CUSTOM IMF DEALER in N. CALI-

amp.

2 - JBL STUDIO MONITORS w/ LE -15A, 375,
075, in C-50 util. enclosures as new $660 ea. 16
reels Scotch 206 - 1" recording tape, bulk
erased, no splices. $14 ea.
Dynaco MK III
amplifier with 500 ohm output, $75. 6 Advent
100A 'B' Dolby Noise Reduction units, $165 ea.
Heath AR -1500 Receiver, $375. excellent. 2

CROWN 212 Electrostatic Speakers. IC -150
Preamp, DC 300A Amp. $1750 Speakers alone

$900 (512) 884-1961, Feferman.

TECHNICS/PANA SL 1200 and SP 10 turntables. Both in like new condition, one still in box
not used. TECHNICS RS 279US 2 motor 3 head

FORNIA offers you:
IMF "MONITOR -ORIENTED" LOUDSPEAKERS -STUDIOS, ALS40's, and
amazing SUPER COMPACTS. Monitor Ill's
available on special order!

IMF SUB -WOOFER KIT!! Dual transmission line system flat to 6 Hz -$1801

IMF "CUSTOM -KIT" SPEAKERS -Incorporating plastic cone technology and "line
tunnel" damping. Kit 'Q'-$80.00. Kit

'R'-$175.00, uses new version of KEF flat
woofer!

Custom demonstrations under ideal listening
conditions. For information and/or listening appointment, write or call Russ Goddard,

CUSTOM IMF DEALER, 1171 W. Latimer,
Campbell, Ca 95008. (408) 374-4697.

-

DKL 7 - The larger amplifier designed for electrostatic transducers.
DKL 8 - Resonance dampening modifications for
SHURE, SME, and other fine tonearms.

DKL 9
The "AMAZING $720. WONDER
SPEAKERS" with flat response from 28-

22,000 Hz.

DKL 10 - The DKL Client Information File -a
service that will give "Ultra -Definition" to any
sound system.

FOR MORE INFORMATION WRITE:
The DKL Laboratory, Incorporated
P.O. Box 683
Severna Park, Maryland 21146
OR CALL: (3011647-8918
during our convenient evening hours
8-11 PM Eastern time.

1

1

Fisher 'Space Expander' reverb systems, $50 ea.

RCA 44BX mic, factory reconditioned, very
smooth, $90. 2 EV 1710 mic's, new, $25 ea. 2
Advent mic preamps, new, $15 ea. 1 AKG D200 E mic, excellent, $50. 1 Shure V-15 II cartridge, new stylus. $50. (618) 457-7823. 609 W.
Elm St., Carbondale, III. 62901.
1

THORENS - RABCO. Crown, IC 150, DBX 119,

McIntosh MPI-4, Phase Linear 400, & BOSE
901's;
year old. $2100.00. 9002 Kingcrest
Pkwy.. Baton Rouge, La. 70810. (504) 7661

9566.

"4 CHANNEL", Grace F -8F, $95 and B&O
MMC6000, $62. B&O SP -12, $59. Sony MX -14
stereo mixer, $160. Sony NR -355 Dual -Process
dolby adaptor, $180. MO to K.C., P.O. Box

3065. Seattle, Wash. 98114.

Rates: 35f per word per insertion for noncommercial advertisements; 60f per word for commercial advertisements. Frequency discounts as follows: 3 times, less 10°/I; 6 times, less 15°/G; 12 times, less 20%. Closing date is the FIRST of the second month preceding the
date of issue. Payment must accompany all orders. Use the handy self-addressed, postage paid card at the back of this issue. When replying to AUDIO box number ads, send letters c/o AUDIO, 34 North 13th Street, Philadelphia, Pa. 19107. For more information about classified advertising, circle Reader Service Card #135.
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FOR SALE

FOR SALE

SUBSCRIBE NOW:
EVERYTHING YOU'VE ALWAYS WANTED TO

NAB HUB ADAPTERS - Fit Revox, Crown,
Robert, $3/Pair postpaid. No C.O.D.
Quantity prices available. John Kountz, 1065

SONY TC-134SD Cassette Deck w/Dolby.

TEAC.

Used 5 hrs. $180. Doug Rein, R.R.I., Winthrop,
Minn. 55396.

Van Dyke Dr., Laguna Beach, Calif. 92651.

QUOTES ON 60 POPULAR BRANDS.

LOWEST DISCOUNT PRICES ANYWHERE
on audio equipment. All major brands dis-

Specializing in "high end" and hard to find equipment -Ace Audio, Cizek, Fulton, Phase Linear,
Phillips -much, much more. Sound Center, 219
E. 17th, Bloomington, Indiana. (812) 332-4252.

counted. Write for quotes. K&L Sound Services.
75 N. Beacon St., Watertown, Mass. 02172.

DIAMOND NEEDLES and Stereo Cartridges at
Discount prices for Shure, Pickering, Stanton.
Empire, Grado and ADC. Send for free catalog.
LYLE CARTRIDGES. Dept. A. P.O. Box 69 Kensington Station, Brooklyn. New York 11218.

SPEAKER SPECIALIST. TOBY Corporation of
America. 4620 Camp Bowie. Fort Worth, Texas
76107.

NORTHWEST'S

AUDIO

FINEST

Wright,
IMF, Fulton, Hartley, Mark Levinson, Dahlquist,
Infinity, Radford. Crown, BGW, Quad, Decca,
Supex, Phase Linear, Braun, Tandberg, Linn

DEALER -Audio

Research,

Dayton

NEW AND AMAZING...

ment/treatment, <15% articulation loss of consonants, 1000's of customized professional
products including ... fiberglass horns. con-

Electronics, ESS, Infinity, Ohm, Dahlquist, EPI,
Audionics, Radford, Crown, Citation. BGW, Transcriptor. Linn-Sondek, Keith Monks, ERA, Con-

noisseur. SME, Supex, Decca, Grace, Sony.
Spectrum Scanning Tuner, Epicure Amplifier,
Marantz 500. DBX, ADC, Nakamichi, B&O,
Tandberg, Celestion, Marc Levinson, Stax, Dayton -Wright, others. THE GRAMOPHONE LTD..

757 Asp St., Norman, Okla. 73069. 405-3649477.

CANADA'S FIRST AUDIO RESEARCH
DEALER. SP -3, Dual 76, Electronic Crossovers.

Tympani IA and Tympani II (Tri-amped). Prices
will be less than USA plus duties. Also McIntosh,
SAE, Citation, ESS, Tandberg, JBL, Ortofon and
Allen & Heath Mixers. Contact: PETER
LOUGHNANE, HI FIDELITY SHOP, 1600 BAY VIEW AVE., TORONTO. ONTARIO M4G 3B7.
416-487-4613.
OPERA TAPES -RECORDS "live" broadcasts.
Complete Met broadcast cast list. $1.00. deductible from first order. Hathaway, 49A Merbrook,
Merion. Pa. 19066.

STEREO CARTRIDGES AND STYLUS
REPLACEMENTS for ADC. B&O, GRADO.

MICRO -ACOUSTIC, PICKERING.
ORTOFON. SHURE. STANTON. NEEDLE IN A
HAYSTACK, INC.. 6749 Springfield Mall,
Springfield, Va. 22150.
EMPIRE,

STEREO WORKSHOP in Berkeley, Calif. has

FULTON, MAGNEPLANAR, DAHLQUIST,
BRAUN, KLIPSCH. RADFORD. AUDIONICS,
LEVINSON, SUPEX. QUINTESSENCE, NAIM,
GRACE, LINN-SOUNDEK. etc.! 2985 College

Ave.,

P.O. Box 951, Berkeley, Calif.

94701 -Open weekdays 2-8, Sat. 12-6, closed

Sun/Mon-1415) 843-5836.
THE ULTIMATE CARTRIDGE! Supex moving -

with Levinson pre-preamp for incredible
transparency and smoothness. Stereo Workshop in Berkeley, Calif.
coil

THE ULTIMATE PRE -AMP! New Levinson JC-

2 is only $950. Unbelievable detail, yet sweet
and open. Stereo Workshop in Berkeley, Calif.
KLIPSCHORN-KLIPSCHORN-KLIPSCHORN
Only the finest in Audio. Superior Sound Stereo

Center. 2780 Erie Blvd.
13224.

E.,

Syracuse,

N.Y.

Stories History Comics Facts Games
Code Numbers Projects And Many More

LEARN THE SECRETS OF YOUR TELEPHONE

day weekends.

tems, including narrow band (5'hz!) feedback suppression, detailed regenerative response.

AUDIO RESEARCH MAGNEPLANARS and

A UNIQUE REFERENCE GUIDE
TO THE INSIDE STORY
FROM THE HOBBIEST TO THE TECHNICIAN
Current News Items Plans Illustrations

1509) 947-5026 after 5:00 PM weekdays, all

for
specifications & prices. The EAR DRUM, 5146
W. Imperial Hwy., Los Angeles, Calif. 90045.

Send for free literature. James A. White. 5302
Pine St., Phila., Pa. 19143.

BUT DIDN'T KNOW WHO TO ASK

TRONICS, 1502 Butternut, Richland, WA 99352

TUNED ROCK P.A.'s. Customized high intensity touring/permanent installation sound sys-

The sound sensation that's sweeping the nation.
Rolen Star with unusual characteristics changes
walls, floors and ceilings into speakers. Act Now!

Telephone

Sondek, and Many More. HARTLEY ELEC-

THE MONEY SAVER! Write STEREO SPECTRUM, Box 1818, Miami Beach, FL 33139.

PIEZO-ELECTRIC TWEETERS. Write

KNOW ABOUT YOUR

Acousta-Voicing/environmental

equalization

FACTS NEVER PUBLISHED FOR THE PUBLIC
One ,ear subscription only S 3.151
COMPANY Ó3 .11.1

LÓtU[Lf. CA. corr

(+Idb at your ears), room design/measure-

soles, comp/rms/peak limiters, 18db continuously variable electronic crossovers, digital/acoustic
delays. omnipressors. phasors, reverb, echo,
doubling/triping effects, P.A. noise reduction,

piezo transducers, frequency shifters from ...
J.B.L./Altec Pro., Tascam, U. R. E.I., Eventide,
Gately, Schoeps, Beyer, Crown, Community
Light/Sound. Mom's Audio, McIntosh. Bozak. Al-

len Heath. etc., etc. All shipped prepaid/Insured. Music & Sound Ltd.. 111/2 Old York Rd..

Willow Grove. Pa. 19090. (215) 659-9251.
Inventors/Engineers

FLORIDA AUDIOPHILES! Phase Linear, IMF,
Linn Sondek, Klipsch, RTR, B&O, Revox, Quad,
Thorens, Sony, Marantz, Barzilay cabinets. Sales
& repairs. INTERIORS PLUS SOUND, 3038 N.

FOR SALE
LOW NOISE RESISTORS -1/4W, 5%, carbon
film from 10.3. 3 Meg. for 31/2e each. Fifty of one

value for $1.25. (10% discount over $50.) 75e
postage/handling. COMPONENTS CENTER -A,

Box 134, New York, NY 10038.
FINEST CUSTOM CASSETTE LABELS: Free
samples. TARZAC, 638 Muskogee Avenue, Nor-

folk, Virginia 23509.
ADVENT, CROWN INTERNATIONAL. McINTOSH, REVOX, THORENS. SME. IMF, JBL, EPI,

CITATION, BEYER. FULL SERVICE ON ALL
EQUIPMENT!!!
STEREO SOUND
320 Route 10,
East Hanover. New Jersey 07936.

(201) 386-0050

Federal Highway, Ft. Lauderdale. Fla. 33306.
(305) 566-3511.

ORTOFON - SUPEX CARTRIDGE

ARP SYNTHESIZERS!
Pro -Soloist $920, Odyssey $1150, String En-

transformer. Free literature. Huntington Elec-

semble $1380. #2600 $2310. Dickstein Dis-

SCA ADAPTOR KIT $15.00. Send $1.00 for
diagram and information to: Arnold McGall 9

tributing, 1120 Quincy Avenue, Scranton, Pennsylvania 18510.

OWNERS; our Micro-Preamp outperforms any
tronics, Box 2009-A, Huntington, Conn. 06484.

Clarkes-Crossing, Fairport, New York 14450.

CERWIN-VEGA PRODUCTS (312) 581-7436.
MINNESOTA'S FINEST DEALER! Audio Research, B&O. Dahlquist, Magneplanar. Design -

FIREWORKS NEWS MAGAZINE -Covering

installation -service AUDIO DESIGNS LTD.,
15724 Wayzata Blvd.. Wayzata, Minnesota

crackers To Bombshells! Interesting Cata-

55391.
ELECTRONIC CROSSOVERS -ALL TYPES.
Definitive booklet describes applications: how to
improve speaker systems; $5.00, credited to first
purchase. Huntington Electronics. Box 2009,
Huntington, Conn. 06484.

AUDIO EXCELLENCE from Advent. Audio Research, BGW, B&O, Fulton, Grace, Dahlquist.
Levinson, Infinity, Quintessence. Phase Linear,
SAE, STAX, Supex, RTR, Revox 700. Nakamichi, Tandberg, Technics, Magneplanar. "Cer-

tified Audio Consultant," STEREO SHOP, 107
Third Ave. SE, Cedar Rapids, Iowa 52401. 319365-1324.

THE SS -3 PORTABLE MIXING CONSOLE

Commercial - Display Fireworks, Sources. Construction, Black Powder, Fuse, Literature. Fire-

log -25c. With Sample -$1.00 Pyro Press. Box
12010-P. Lexington, Kentucky 40511.

AR,

KLH,

ADVENT,

DYNACO,

RECTILINEAR, ADC OWNERS -Our electronic equalizer gives your speakers a full octave

of new bass, plus three broadband tone controls. Three reviews, literature, from NORMAN
LABORATORIES, 2278 Industrial Boulevard,
Norman, Oklahoma 73069.

SINGLE EDGE RAZOR BLADES, Tape Editing $20/M. Flyer. RALTEC, 25884 Highland,
Cleveland, Ohio 44143.
ATTENTION
WESTERN NEW YORK AUDIOPHILES -Perservice, and 'quality equipfriendly
sonalized
ment have made our new store a success. In addition to the incomparable Audio Re-

provides unmatched performance in remote recording applications. Available in 2, 4, 8, 16 and
24 track configurations. Write for specs. Reply
Box No. A47-1.

Thorens, Connoisseur, Phillips, Dokorder, Infin-

INCOMPARABLE RTR LOUDSPEAKERS ...

ity. Transcriptors, Levinson, Supex, Ortofon, B&O,

search line, we carry the complete RTR speaker
line,

Hegeman (la.

II).

SAE,

Quintessence,

Sony direct drive turntables. Phase Linear. SAE,

Cerwin Vega, Sherwood, Linn Sondek, KMAL,

Integral Systems. ADC, XLM. SME. Quintes-

Dahlquist. ADC, Soundcraftsmen, Technics. Ful-

sence, Infinity, Hegeman, others. SAC certified.
Bowden's Audio, Georgetown Square, Athens,
Georgia 30601. 404-549-9156.

ton Music, Onkyo, Rabco, IMF, Phase Linear.
more. The Stereo Emporium. 3407 Delaware
Ave., Buffalo, N.Y. 14217. 716-874-3372.
81
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FOR SALE

FOR SALE

LOGIC MICRO,MINI-

TWO ALTEC 7718 Biamps, excellent condition. $150.00 each. Joe Pini, 201-869-9442.

COMPUTER NEWS

LOGIC
NEWSLETTER
SAMPLE COPY $1.00

MARK LEVINSON-PHASE LINEAR-Mcln
tosh-Dahlqu ist-Nakamichi-Braun-J B L
-Supex-Linn Sondek-Tandberg-B&O. Hear
the Supex cartridge with the Levinson cartridge
preamp at Stereo One, 1229 Post Rd., Fairfield,

LOGIC NEWSLETTER
POB 252

Conn. 06430. Phone: 203-255-5939.

WALDWICK, N.J. 07463
CUSTOM DESIGNED four-way corner horn enclosures, completely finished in walnut, (only one
of its kind). Electronic x-overs, Cit. A, 4-Cit. B's.
Photo and technical report to interested parties.

CAN YOU IMAGINE a magazine that recommends components in four categories from no holds -barred to best -for -the -money? The

Blaine Irwin, 27046 Laverne Court. Highland,
Calif. 92346. (7141 862-4356.

Stereophile does it. For info write Box 49A,

AR TURNTABLE OWNERS. Add cueing. Precision machined. Silicon damped. American made.

THE FIRST (1962) UNDERGROUND audio
publication of them all, the Stereophile is the

$16.00, postpaid. Lyrelift, 582 Franklin Street,
Cambridge. Mass. 02139.

subscriber -supported

FOR SALE: MOTOR -OPERATED Kodak Rapid
Color Processor, used about four hours.

$125.00. Develops up to 11x14 color.
McIntire, P.O. Box 3267, Wilmington,

T.A.
N.C.

28401.
MARANTZ MODEL 33 preamplifier and Model
15 amplifier with wood case 70/70 watts
continuous. Low distortion, great condition. Also
Advent 101 Dolby device. Getting a 4400. All for

$500 or $200/$225/$75 separately. Don Mallet. 607-272-8828 after 7PM.
PHASE LINEAR 700 Power Amp. mint condition, in warranty $600; ARC Tympani
Magneplanar Speakers $600. Rick Meyer, 2670

Cupid Street, New Orleans, Louisiana 70114.
(5041 361-3267.

CROWN DC -300-$475: Crown IC 150 -$245; Harman Kardon Citation
11-$225: Dynaco PAT -4A (factory
assembled) -$75: Dynaco Stereo 120A (factory assembled) -$95; Pair of Rectilinear Ill
Lowboys -$375; Pair of Onkyo 25A's-$345;
Empire 598 111-$265; Concord MK -IV tape
deck -$145; Shure V15 -III -$40; Sony SQ-

1000L logic decoder -$65; All as new (in
original factory pack). S. Parazale. 34 Stevenson
St.. Lynbrook, N.Y. 11563: call (516) 599-7311.

AUDIOPHILES! Quality Sounds of Maryland
has come to your rescue. Write to me for system

quotes you won't believe! Send requests for
equipment prices to Quality Sounds of Maryland, Gerard White, Sales Manager. P.O. Box 63,
College Park, Maryland 20742.

DUAL 1229, base, dust cover, with hand calibrated Stanton 680EE, $225. Dynaco PAT -4
$110. All under original warranties with factory
cartons. CTS 12" 3 -way bookshelf speakers,
walnut cabinets, perfect. $350/pair. W. Riedesel,

4940 Audubon. St. Louis, Missouri 63110.
McINTOSH 2105 POWER AMPLIFIER, McIntosh C28 Pre -amplifier, Thorens TD125 Mk II
turntable with Sony arm and Shure V15 type III
cartridge. SAE Mk XII electrostatic speakers,

Elwyn, Pa. 19063.

perfectionist's magazine
the others are trying to imitate. Free dope sheet

explains why. Box 49A, Elwyn, Pa. 19063.

IF YOU BUY AUDIO EQUIPMENT, you can't
afford not to read the Stereophile. Write Box
49A, Elwyn, Pa. 19063 for free blurb sheet.

ALLISON ACOUSTICS LOUDSPEAKERS
have stabilized Radiation Loading. Years of intensive research by Roy Allison (formerly of
Acoustic Research, Inc.) on the interaction
between loudspeakers and room boundaries has
yielded a new high standard of uniform bass per-

formance. New Convex Diaphragm Mid -Range
and High Frequency drivers achieve phenomenal

wide dispersion (-3db 90 degrees off axis at
20kHz!) Literature and price information available upon request.
SUFFOLK AUDIO, INC.

WITHOUT THE "HYPE". Suffolk Audio takes a
rational, no nonsense viewpoint on high performance audio equipment. Our advice and opinions are based in objective fact, not mythology
and folklore. All equipment is pre -tested for
maximum performance. Our distinguished suppliers include: Allison Acoustics. Bowers and
Wilkins, Quad, Linn Sondek, Decca, Mark Levinson, Revox (incl. A-700 series), KMAL, Ortofon,
BGW Systems, Radford, Beyer, Connoiseur, and
much, much more. Call or write for information.
SUFFOLK AUDIO, INC.
1105 Mass. Avenue
Cambridge, Mass. 02138
Ph. (6171 868-1080.

SHOTGLASS. AS SEEN IN ESQUIRE. Glass cone Column Speaker. $129.50 each. F.O.B.
Moneyback Guarantee. TACHYON', Box 1012.
Roselle, Illinois 60172.

COMPLETE LINE of audio and transmitting
tubes, semi's, I.C.'s, etc. Inventory of KT88's,
6267's, 12AX7's-hundreds of others in Gena-

(4121 349-3260.

11710.

BOZAK B302A SPEAKERS, electronic and

TEAC 7030GSL. 10-1/2" reels. remote and

passive crossover, Dyna PAT -4 preamp, ST -120,
ST -70 and custom power amp. Apt. A-3, 2 Wild -

loaded with new Ampex tape less than half price.

1/4"x1-1/2 mil -$7.00;

1

mil -$8.00.

1/2"x1-1/2 mil -$9.75; 1 mil -$10.75. S.I.C.,
POB 338, Dunwoody, Ga. 30338.

Sales. Hornepayne, Ontario.

CYBERACOUSTIC LABORATORY: only one
of its kind! Featuring Crown. IMF, AKG, UREI,
RTR, DBX, Infinity, Rabco, Decca, Transduction,
more. Crown warranty service. Featuring Crown

tape recorders: Audiomodtronics by our engineers. Barclay -503 Haverford Ave., Narberth,
Pa. 19072; 215-667-3048.
SHURE V15 -III -$50 plus your old cartridge.
Shipped prepaid. STEREO SHOP, 107 Third Ave.

SE, Cedar Rapids, Iowa 52401.

WESTCHESTER AND FAIRFIELD COUNTY
AUDIOPHILES TAKE NOTEI THE AUDIO-

PHILE, 231 BEDFORD STREET, STAM-

FORD, CONN. specializes in equipment for the
connoisseur. Audio Research, ADC, Citation,
Crown, Hegeman, IMF, Infinity, Janszen, Philips,
SAE, SME, TEAC, Technics, Thorens and many
more. (2031 348-3551 (Closed Mondays).

NEW CATALOG of raw speakers, network kits
& network parts, audio test equipment. fabric &
foam speaker grids, speaker systems, electronic
crossovers & active filters. Distributors wanted

for our line of network kits and parts. MIKE

REFLECTING SYSTEM'S 41" REPLACEMENT DRIVERS. $7.98 POSTPAID. BIG

MARANTZ 120B TUNER. Little used. Jim,

tric cartridge, $325. 516-799-7251.
NEW 3" CENTER PRECISION 10-1/2" reels

CANADIANS - DYNACO COMPONENTS AT
TREMENDOUS DISCOUNTS. Write En -Jay

HIGH PERFORMANCE HIGH FIDELITY

8 -TRACK TAPES at unbelievable savings. Lat-

controls. List $1200; asking $675.
Toshiba SR -50 turntable with unique photo -elec-

quality, multi -element stereo speakers in a few
hours and save up to half the cost of comparable
speakers. Send for our free 32 -page catalog of
speaker kits, raw speakers and accessories.
SPEAKERLAB, Dept. A2, 5500 -35th N.E.,
Seattle, WA 98105.

LEWIS/TSR, Inc., 3673 West 113th St., Inglewood. Calif.. 90303, 213/678-1979.

Sony 5150 tuner, DBX 115 Dynamic Range Enhancer, Panasonic RS272CS cassette tape deck.
Ampex 2000 series reel to reel. All with cabinets.
Reasonable. Tomme Schwab, 7116 Fair Oaks
Dr., Cincinnati, Ohio 45237.

pause

BUILD YOUR OWN SPEAKERS AND SAVE
UP TO 50%. You can assemble your own high

1 105 Mass. Avenue
Cambridge, Mass. 02138
Ph. (6171 868-1080

lex, Telefunken, G.E., other quality mfg's of low
noise tubes. Special pricing on 4CX1000A, 4125A, many other transmitting tubes. Catalog on
request. TEMTRON ELECTRONICS, 138-91
Francis Lewis Blvd., Rosedale, N.Y. 11422. Tel:
(2121 978-5896.

est list 154. Box 513, North Bellmore, N.Y.

FOR SALE

wood Road, Hartsdale, N.Y. 10530.
AUDIO RESEARCH Magneplanar Tympani III,

$900. (901) 323-7702.
ONE STOP for all your professional audio requirements. Bottom line oriented. F.T.C. Brewer

Company, P.O. Box 8057, Pensacola, Florida
32505.
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NOW AVAILABLE

.

FAMOUS

QUANTITY DISCOUNTS. FREE SPECIFICA-

TIONS. AURATONE, BOX 580-15A, DEL
MAR, CALIFORNIA 92014.
SCOTCH MAGNETIC TAPE, discount Box
167A Orwigsburg, Pa.

AUDIO DEALERS ATTENTION!!! Let us design your "house brand" speaker systems. Our
engineers can put some quality into this
neglected item. We design systems to suit your
needs, supply parts and source list, cabinet plans.

schematics & diagrams & cost figures. You
arrange for local enclosure construction & system assembly and/or sell kits. Write for complete details on your letterhead TSR Engineering,

3673 West 113th

St.,

Inglewood,

Ca.

90303. 213/678-1979.
NEUMANN MICS & ACCESSORIES. DBX
Gately Pro kits and mixers. Most models in stock.
Immediate prepaid shipment. Mastercharge.

Write or call Dick McGrew Recording Service.
902 N. Industrial Blvd.. Dallas, Texas 75207.

214-691-5107.

THE AUDIO RESEARCH ROOM. The complete range of Audio Research equipment on display under ideal listening conditions. By appoint-

ment C.M. Santmire. AUDIO SYSTEMS & DESIGN, 5421 South 84th St.. Lincoln, Nebraska

68516 (402) 489-9888.
AMPEX TAPE -NEW 1800' on 7" reel 12 for
$18 POSTPAID; 1200' 12 for $13 POSTPAID -free list -WIDE RESPONSE, 6114A
SANTA MONICA BLVD., HOLLYWOOD. CA.
90038.

CANADIAN WARRANTIES! Write for our
quotes on your stereo component needs.
Browne's, 541 Danforth, Sudbury. Ontario.

ELECTROENCEPHALOPHONE: brainwave
monitor, Professional biofeedback instruments.
J&J 8102-A. Bainbridge, WA. 98110.

AUDIO *JANUARY, 1975
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FOR SALE

FOR SALE

FOR SALE

CUSTOM LOADED NAME BRAND

CUSTOM SPEAKER ENCLOSURE

SOUTH FLORIDA'S ONLY AUDIO

POPULAR RECORDING TAPE: REELS, CAS-

SETTES, CARTRIDGES. SAVE OVER

FABRICATING. Perfectionist. Extremely reasonable. Foam grid material. Audio Box Al2-1.

50% -HIGH ENERGY CASSETTES 10 for
$17.00 PD. MJS, 1126 Cobb St.. San Mateo.

TRANSIENT OUTPUT MONITOR for audio

RESEARCH DEALER. Full Audio Research
Systems on display: SP3-A/Dual 76/Dual
51/Magneplanar Tympani 1-B/Tympani 111A.

Calif. 94401.

CANADIAN BOWERS & WILKINS DM70C
Continental, white. Like new. Montreal 514365-8758.
MARANTZ MODEL 7 Preamplifier, mint $200.
Dyna FM3 factory built tuner, $75. Robert Leffert, RFD 2, Lancaster. N.H. 03584.
DENVER'S SPECIALISTS in High Definition

Sound Systems offer Audio Research, B&0,
Crown, ESS, IMF. Lipsch, Phase Linear, Quad.
Radford, Transcriptor, Yamaha and more. Visit
ListenUp, 685 South Pearl, Denver, Colorado

80209.303-778-0780.
STEREOPUS-A new quarterly publication
honestly reviews the latest in quality audio
equipment. In depth analysis, emphasis on how

equipment sounds, including effect of associequipment. First issue reviews Infinity
monitor and RSL Max loudspeakers, Crown DC 300a and Phase Linear 400 power amps. Grace
and Microacoustics cartridges, and more.
$9.00/year (Foreign $12.00) (Four issues)
ated

StereOpus, P.O. Box 269, Fort Walton Beach,
Florida 32548.

MARTEX POWER AMPS -50 watts rms
x2-$219.95. 100 watts rms x2 with output
meters -$395.00. post prepaid. Stereo Sound,

4419 John Marr Dr., Annandale, Va. 22003.
17031 941-5707.
JAPANESE TRANSISTORS, wholesale prices,
free catalog WEST PACIFIC ELECTRONICS,
Box 25837, W. Los Angeles, Calif. 90025.

BAY AREA AUDIOPHILES: AUDIO
RESEARCH, AUDIONICS, BRAUN, CONNOIS-

SEUR, CROWN, DAHLQUIST, DECCA,
DYNACO, FERROGRAPH, F.M.I., GRACE,
KMAL, LINN SONDEK, MAGNEPAN, MARK
LEVINSON, NAKAMICHI, PANASONIC (SP -10),

QUINTESSENCE, RADFORD. R.T.R.. SE GUERRA, SHURE, SUPEX. TANDBERG, WIN
LABS, McINTOSH (USED). Compare any of our
products through our switching device using 1/1
Mark Levinson master tapes at GARLAND
AUDIO, 2960 Stevens Creek Blvd.. Suite D. San
Jose, Calif. 95128 1408) 244-6724.

ACCUTRACKOR-Tonearm protractor sets up

your tonearm-cartridge for lowest distortion.
Precision made to .001". $5.00 including case.
1235 Milton, Schaumburg, Ill.
Ed Nielsen
60172.
SAN DIEGO, CALIFORNIA
ADC, Advent, AKG. AR-LST, Audio -Research,
BGW, Citation. Crown, Dahlquist, DBX, Dynaco,
FMI, Janszen, Linn Sondek, Magneplanar,
Marantz. Micro -Acoustics, Ohm, Phase Linear,
Philips, Quintessence, Rabco. Revox, RTR, Sennheiser, SME, Stax, Supex. Tandberg, Yamaha.
Sound Company

4701 College Ave., (714) 582-4148
3675 Sports Arena Blvd., 1714) 224-2844

HAVE 2 PAIR ORIGINAL MAGNEPLANARS, $750 per pair or best offer. Also 2 Infinity
Servo -Bass units, both redwood with amp/cross-

amplifiers. L.E.D. readout indicates 1/4 to 1000
watts average and transient power output. Hand
assembled, calibrated, tested, $100. Free literature. Analogic Design, P.O. Box 7753, Phila.. Pa.
19101.

ARE YOUR TAPES IN DANGER ... Playback
on magnetized equipment can ruin them. Now

you can measure and eliminate danaging
magnetic residuals. Standard Audiophile Han -D Kit $29.75, Delux Han -D -Kit $51.00, delivered
in USA on prepaid orders. Free data on request.

BASF TAPE-LP35LH 1800'-$3.95; KR
cassettes C90-$2.59. C60-$1.79. Add 10%

TEXAS AUDIOPHILES! On demonstration:

BALTIMORE -WASHINGTON AREA AUDIO-

Dahlquist. Nakamichi, Transcriptors, Linn-Sondek, Infinity, Braun, Advent, Crown, Phase Linear, Ortofon, Levinson, Supex, Quad, Klipsch,
IMF, Keith -Monks, ESS, Decca, B&O, Radford,
Stax, Audionics, Philips, Revox, Citation and
many others. Phone 512-478-7421.
NEW, IMPROVED SME TONE ARMS correctly mounted in AR turntables. Audio Consultants,

517 Davis St., Evanston, Illinois 60201 (312)
864-9565.
BUY DIRECT FROM GERMANY. THORENS,
REVOX, BRAUN, DUAL, MIRACORD-ELAC.

OTHERS CARRYING WORLD-FAMOUS
"MADE -IN -GERMANY" TAG. BECAUSE WE

ARE LOCATED RIGHT HERE WHERE IT'S
MANUFACTURED, PRICES ARE LOWER THAN
YOU'VE DREAMED POSSIBLE. EVERYTHING
SHIPPED IN FACTORY -CARTONS. FOR
QUOTATION WRITE TO: GLOBAL AUDIO. P.O.

BOX 1372, D-5020 FRECHEN, WEST
GERMANY.

WISCONSIN'S NEWEST AUDIO
RESEARCH dealer, now stocking Magneplanar
Tympani 18 & 1 1 1 speakers. SP3A, D76, EC -2
& EC -4 electronics. Also -Crown, Quintessence. ESS, Dahlquist. Transcriptors. Epicure,
Phase Linear, RTR, SAE, Infinity, Citation. Bozak,
FMI, Nakamichi, Revox, AR-LST. Tandberg, 50
other brands. WACK SALES CO., 5722 W. North

Ave., Milwaukee, Wis. 53208.
TRANSCRIPTOR GLASS SKELTON w/vestiaf

arm $350 plus 10% shipping. Sereo Sound,
4419 John Marr Dr.. Annandale, Va, 22003.
1703) 941-5707.
FACT: One of the largest and oldest exotic audio
stores is now open at their brand new location.
No other store combines the display facilities, the

PHILES REJOICE! At last a store for you. Come

to Myriad Sound and hear the finest in state of
the art audio equipment. Featuring the complete
Audio Research line, Polk Audio Model Nines.
Heils, Janszen, S.A.E.. Altec, Citation.
R.T.R., B&O, Thorens, S.M.E. etc. all accompanied by Fred Huggins himself. Main store at 9619
Reisterstown Rd., Garrison, Md. 21055 12 miles
ESS

North of Balt. Beltway exit 20) (301) 363-1733.
WESTCHESTER AND FAIRFIELD COUNTY

AUDIOPHILES TAKE NOTE! THE AUDIOPHILE, 231 BEDFORD STREET, STAMFORD, CONN. specializes in equipment for the

connoisseur. Audio Research, ADC, Citation,
Crown, Hegeman, IMF. Infinity, Janszen, Philips,
SAE, SME, TEAC. Technics. Thorens and many
more. 1203) 348-3551 (Closed Mondays).

INFRA WOOFER'', world's largest, deepest,
most powerful sub -woofer system can be had
only at Music and Sound, Ltd. 50 dB per octave
crossover, bandpass 16 hz ... $1295.
FULTON F.M.I. SUB -WOOFER, for the closest
approximation to dipole definition -$3001 Also,
the rave five -way Fulton/R.T.R. super speakers.
Shipped prepaid/insured. Music and Sound, Ltd.,
111/2 Old York Road, Willow Grove, Pa. 19090

(215) 659-9251.

AKG, ALTEC, AUDIO RESEARCH. Beyer,
CROWN. DAHLQUIST, DECCA, INFINITY, KLH
9s. Koss, Mark Levinson, Ortofon, PHASE
LINEAR. PML, REVOX. SAE. Sennheiser, Sequerra, Sony. Stanton, Supex, Tandberg, TAS-

CAM, Thorens. etc....
HI-FI HAVEN
28 Easton Ave.
New Brunswick, N.J. 08901

equipment and the service quite like TRANSCENDENTAL AUDIO LTD. in all of the United

201-249-5130
HI-FI ENTHUSIASTS WANTED!! Earn more
than just spare money in your spare time. We

States.

need campus representatives to sell name brand

A. ROOMS -three perfect sound rooms with
complete working demonstration -generally live
tape.

B. EQUIPMENT -Dayton Wright XG8Mk118
speakers and SPS preamps. Cambridge Audio TL

200 transmission line speakers and P140X,
P7OX amplifiers, J.E. Sudgen "Class A" amps.
ERA 48 pole belt -driven turntables. Radford,
Quad, Revox, Audionics, AKG. B&O, B&W Ltd.,

stereo components at discount prices in your
area. High commission, no investment required.

Serious inquiries only, please. Contact: Mike
Santillo K&L Sound Services Co. 75 N. Beacon
St., Watertown, Mass. 02172.
ROGERS B.B.C. MONITOR, IMF. B&W Ltd..
Celestion, Radford. Decca, ERA. Connoisseur,
Audionics TL -90, Goldring, Revox, Beyer, Lamb

Crown. BGW, Celestion, DBX, Epicure, Tech-

and more. Custom design and modifications.

nics, SAE, Infinity, Sequerra, Phase Linear,
Supex, Levinson, Grace, Transcriptors, ESS,

bridge, Mass. 02138. 1617) 868-1080.

spare parts for quad. 20% below current prices.
5557 Versaille Drive, Indianapolis, Indiana
46227. 1317) 784-7001 (mornings). No collect

D.

Technology. etc.

calls.

USED EQUIPMENT -Ton! Dahlquist
DQ10, Audio Research D51, D76, SP3A &
speakers. RTR 28DR, Phase Linear 4000.
Quintessence, Infinity Monitors, preamp, IMF

JBL PARAGON ultimate stereophonic loud-

speakers and amp, much, much, more.

Edmondson, Dallas, Texas 75205.

2236.

for shipping. Stereo Sound, 4419 John Marr Dr.,
Annandale, Va. 22003.

Braun, Magneplanar, Yamaha. Stax, Marantz,
Harman-Kardon, Wizard Phono., Ortofon, GAS.
C. SERVICE-Anechoic Chamber, test equipment from Hewlett Packard, Crown, B&K Sound

$1800. (2141 526-4996 or H. Campbell, 4232

Raton. 33432. (305) 391-1843; 141 Lakeview
Avenue, West Palm Beach 33401, (305) 655-

Annisco, 1103 N. Delaware, Indianapolis, Indiana 46202.

overs-$900 each or best offer. Contact Audio
Workshop, Latham, N.Y. 518-783-9810.
GONE OUT OF BUSINESS. Quad -Acoustical
Mfg. Co.: Bang & Olufson, Radford, and many

speaker system. Perfect condition -original crates,

Plus Advent, B&O, ESS, Harman-Kardon, McIntosh. Marantz, Phase Linear, SAE, Supex, Stax,
SME, Sennheiser, Tandberg, TEAC, Thorens,
Technics, Nakamichi, Mark Levinson. Complete
audio counselling and custom installations.
Sound and Sight. 20 N. Federal Highway, Boca

SUFFOLK AUDIO, INC. 1105 Mass. Ave., Cam-

DON'T PAY THE HIGH MAIL ORDER
PRICES THIEVES WAREHOUSE OF TAMPA.
1531 SOUTH DALE MABRY, TAMPA, FLORIDA
33609.

HELP WANTED
STOP LOOKING
Find the job you want, where you want nationwide and overseas with Help Wanted Magazine.

TRANSCENDENTAL AUDIO, LTD., 773

Over 5,000 jobs monthly. $4 ppd. Raymond Cos-

NIAGARA FALLS BLVD., BUFFALO, NEW
YORK 14226. 834-3100 & 834-3101.

grove, Dept. AM -12, 302 Ribordy Drive, Eglin
Village, Fla. 32542.
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CYBERNETI CS,LOGIC, ROBOTICS,
AUTOMATA,COMPUTERS,

FOR SALE

FOR SALE

ARTIFICIAL INTELLIGENCE

IMF, B&W, DAHLQUIST, Nakamichi,

THE LOGIC
PRESS

Se-

querra, Quad, Braun, B&O,. McIntosh. Tandberg,
Phase Linear, and many others. Also wide
Crown. Revox, Advent, Stax, Ortofon, Beyer,
selection of first-class used equipment. Expert
advice. No sale final until you are satisfied.

CATALOG $1.00
260 GODWIN AVE.
WYCKOFF, N.J. 07481

NUT OIL, BLACK GRILLE CLOTH, NEVER REG-

ISTERED, ORIGINAL CARTONS, $1685.00.
BELLE KLIPSCH SPEAKERS, PAIR, NEW,
NEVER USED, (N FACTORY SEALED CARTONS. WALNUT OIL, BLACK GRILLE CLOTH,
$1540.00. ALL SHIPPED PREPAID. 318-868-

0451. MR. BERTRAM, 1215 CAPT SHREVE
DRIVE, APT #3, SHREVEPORT, LA 71105.

RECORD SEARCHING? DISContinued ... Records. 216 N. Rose, Burbank, Calif. 91505.
THE EAR DRUM IS GOING STRONG
with plenty of crossover parts plus raw frame
sneakers from ALTEC. JBL. BOZAK. CELES-

TION, PEERLESS, NORELCO, SENN-

ton, Illinois 60201. (312) 864-9565.
AUDIO COMPONENTS -lowest prices on all
major brands. Write for quotes: Audio. Suite 47-

CENTRAL

947A Dyer Avenue. Cranston, Rhode Island
02920.

OREGON AUDIOPHILES: Hear some uncommonly good things -Radford, Crown. Quintessence, Mark Levinson, BGW, Yamaha, Integral
Systems, Magneplanar, Dayton -Wright, Ohm.
Quad, Janszen, Audionics, Decca, Supex, Stax,
SME, Thorens, Transcriptors, Vestigal, Linn-Sondek, Braun, Ferrograph, Grace, Sony Pro -Mikes

and Mixers, Super Woofer Systems, Passive
Crossovers. Transmission -Line Speaker Kits,
Basic Drivers. AUDIO -Uncommon Inc., 8600

HEP-

N.E. Sandy Blvd., Portland, Oregon 97220. 503-

PNER, CTS, UTAH. TRUSONIC, UNIVER-

254-6202.
PIEZO SUPER HORN TWEETERS $7.95 P.P.
Cont. U.S.A. Daily Mfg. Co. (Mfr. of quality loudspeaker systems since 1951) 100 Liberty St.,
Rockwell, N.C. 28138.

HEISER,

ELECTRO -VOICE,

GAUSS.

SITY AND PIEZO-ELECTRIC TWEETERS. ELEC-

TRONIC X-OVERS, 7001 Plenty of technical information available. If you want to do it yourself,
and do it right, the EAR DRUM is the only place
to go. Open 11 til 7 (or later) 7 days. THE EAR

DRUM, 5146 W. Imperial Hwy., Los Angeles,
Ca. 90045. 213/641-1930.
ELECTRONIC WORKSHOP has only the finest
in audio. You know the names. Come to our

State of the Art Room -a unique acoustical
environment where sophisticated listeners can
evaluate top -rank components. You'll find it's an

experience. Systems from $425 to $10,000.
Literature available. Dept. A, 10 East 8th Street,

BROADCAST QUALITY MIXER for creative
D.J. audiophiles with facilities for simultaneous
mixing of two stereo phonographs, a tape
machine and a microphone. Precue for all inputs

with built in monitor headphone amplifier. Discoteques, small radio stations, background music

systems. Send for literature. $325.00. GLI, Box

2076. Dept. A, Brooklyn, N.Y. 11202. (212)
875-6992.

NYC (212) 473-0140.

PORTLAND'S OWN HAWTHORNE STEREO

NIXON RESIGNATION SPEECH, Ford's

offers the sophistication and expertise of the East
with the friendliness of the West. Featured lines:

swearing in, various news reports; special re-

ports. Two 7" reels -$38.50, four cassettes -$45.00. ppd. Mono only. TARZAC. 638
Muskogee Avenue. Norfolk, Virginia 23509.

PROPRIETARY CUSTOMIZED MODS reduce tone arm friction, damp spurious resonances, minimize torsional forces, improve track-

ing, and reduce record wear. For
S.M.E.'s-$30.00. For Rabco SL81El-$100.00.

For

Transcriptors-free'

('with purchase).
NOW
LISTEN to our calibrated Ortofon/Supex moving
coils, B&O/Grace/Micro-Acoustics. From the
laboratories of Music & Sound Ltd., 111/2 Old
York Rd., Willow Grove, Pa. 19090. (215) 6599251.

+ Levinson Cartridge Preamp t
CANADIANS: Shure M91ED $24.88; Dynaco

A25 $68.00; Pioneer SX424 $179.95; Dual
1216 $119.00; Leak Delta 75 $289.00; Garrard Mini changer $13.99. Free HI -Fl discount
catalog. Etco (Au), Box 741, Montreal H3C 2V2.

RECORDING TAPES, Rock bottom prices. McCord

Electronics,

Box 276A, Sylvania, Ohio

43560.
CROWN CX822, SX744 used. Barclay dealer.
215-667-3048.
C/M LABORATORIES professional monitoring
108 watts stereo receiver, $499.00. Futterman
tubed amplifiers, Fane professional automobile
speakers. Transcriptors turntables. IMF loudspeakers, Monitors featured. Decca 4RC cartridge, $60.00. Beam -Echo English tubed amplifier. new $195.00. SAE MK4B demo amplifier,
$250.00. We quote almost all audio equipment.
Trades accepted. WANTED: Marantz-McIntosh
tubed equipment. Audiocraft, South Rockwood,
Michigan 48179. (313) 379-9945.
AKAI GK -280D -SS, in original carton. Never
used. $675 FOB. Larry Riley, 4A Couch Street,
Plattsburgh, New York 12901. 518-561-8333.

metal reels five for $34.00 or 10 Ampex 2500 ft.
new Acetate tape on new metal reels same price.

Add $.65, for a new box. Reconditioned metal
101/2" reels NAB centers $2.75-'. New metal
reels $4.80%,. Edital splicing tabs for 1/4" tape
300 $2.00. Soundd Investment, POB 88338,
Dunwoody, Ga. 30338.

AUDIO CONSULTANTS. 517 Davis St.. Evans-

KLIPSCHORNS, STYLE B, PAIR, MINT, WAL-

10'/' RECORDER SPECIALISTS: Fresh new
Scotch L/N 3600 ft. on new 1/4" NAB center

AKG, Advent, Audio Research, Beyer, Braun,
Citation, Dahlquist, Infinity, Linn-Sondek,
Magneplanar. Marantz, McIntosh. Nakamichi,
Phase Linear, -Philips, RTR, Rabco, SAE, Senn-

heiser, Sony Corp.. Soundcraftsman, SpectroAcoustic shipped from stock to your door -fully
pretested and insured. Write for information and
price quotations: Hawthorne Stereo, 3580 S.E.
Hawthorne Blvd., Portland, Oregon 97214.
COMPONENTS FOR THE CONNOISSEUR
LOUDSPEAKERS: Audio Research T -3A. 1B,
Braun LV 1020, Dahlquist DQ10, Dayton -Wright
XG-8 MK11B, ESS, Fulton J Modular System,
Hartley Concert Master, Hegeman 1A, & 2, IMF

Monitor, Studio, ALS 40, Magneplanar
MG2167-F. RTR 280 DR, ESR 6, 15. COM-

PONENTS: Audio Research, BGW, Burwen, Con-

noisseur, Dayton -Wright, Hervic, Linn-Sondek,
M&K super woofers and crossovers for T-3ATM,
1 B. etc., Mark Levinson Products, Ortofon, Panasonic SP 10, Quad, Quintessence, Radford, SAE,

Shure, SME, Supex. Thorens Transcriptor and
SEQUERRA. Brochures available.
PAUL HEATH ADUlO
354 STATE STREET
ROCHESTER, N.Y. 14608

(716) 232-2828
ONE AUDIO RESEARCH SP -3 Pre -amp and
one Dual 75 amp. Superb condition. Reasonable
prices. (215) WI 5-7185. Levittown, Pa.

DAYTON-WRIGHT SPEAKERS, Preampequalizer. 519-945-8486.

PANASONIC, GARRARD, DYNACO, Ken wood. Marantz, Pioneer, McIntosh. Sony,
Ampex, AR, Advent, KLH, Rectilinear, Sound craftsman, Audio Technica. any and all brands, at
up to 60% off. That's right -60%! Write for free
price quote on any Hi -Fi equipment. If we don't
have it, we'll get it. All equipment in excellent
condition in factory sealed boxes. Hurry! Some
supplies limited. Write H. Simon Sales Co. Ltd..
4048 Bernice Rd., Seaford, N.Y. 11783.

NEW

YORK

HI-FI

ENTHUSIASTS -Britain's finest loudspeakers

on demonstration -THE IMF STUDIO AND
ALS40-as well as Marantz, Pioneer, Revox,
Beyer, Epicure (3 lines). Thorens. Ortofon. XLM.
Discwasher ... THE SOUND SHOP, 96 Seneca

Street, Geneva, N.Y. 14456 (315) 781-0215.
HONG KONG, TAIWAN, JAPAN, Asia Directory. World products information. Mail -orders,
bulk -orders. Listings. Directory and Information
$1.00 today. World Trade Inquiries. Box 6224,
Spokane, Wash. 99207.
YOUR ROOM IS THE MISSING LINK
A state of the art system is usually junk in the
typical poor listening environment, and therefore a rip-off. Our acoustical consulting division
will have a calibrated "reverberation curve vs.
frequency" measurement performed in your
room, and our engineering dept.'s plan of correc-

tion, loudspeaker placement. and room equalization, all at no cost with your purchase or upgrade. Music & Sound Ltd., 111/2 Old York Rd.,
Willow Grove, Pa. 19090. (215) 659-9251.
CONSIDER YOUR SOURCE FOR SOUND
I. Credentials
College instructors in audio/acoustics, Inventors/graduate electrical engineers, Recording & disc mastering engineers;
Members: United Inventors & Engineers
Acoustical Society of America
Institute of Electronic
Engineers
II.

Facilities
Anechoic Chamber
$50,000 research laboratory
Factory authorized "A" warranty stations

Ill. Our Distinguished Suppliers
Audio Research, Sequerra, Transcriptors,
F.M.I./R.T. R., Linn Sondek, Nakamichi, Day-

ton Wright, Dahlquist, Crown. Infinity.
I.M.F., London Decca, Quad, Rogers. Spendor,

Stax, B&O, Grace, Supex, Micro

Acoustics, Custom Rabco, Braun, Revox A700, Ortofon. Damped S.M.E., Scully. dbx,
Mark Levinson,

t

1000's of PROFESSIONAL products (see
Tuned Rock P.A. ad).
Music & Sound Ltd., 111/2 Old York Rd., Willow

Grove. Pa. 19090. (215) 659-9251.
Whom Would You Trust?
SAVE!
KITS!
LOUDSPEAKERS -CABINETS -AMPLIFIER
Genuine walnut, heavy gauge chassis, top components. Quality throughout at factory savings.
Pride & performance combined, buy & build THE

FINEST. Free catalog. Ruxton, Dept. Al, P.O.
Box 30312, Santa Barbara, Ca. 93105.
ONE NEW AUDIO RESEARCH SP -3A and
slightly used D5Ofib. $950. Cross. 1817 Birch,
Richland, Wash. 99352.

LEARN HOW fine audio equipment works. Add
knowledge to your pleasure. Order "Reproduction of Sound". P.Pd. $3.50.
Audio Knowledge
Box 961
Lancaster, Ohio 43130

RTR EXCLUSIVE PHILA. SHOWROOM All
RTR Speakers on demo including the new 400E
HPR12 Super Magnum and 88D. Don't buy any
speaker until you've heard RTR, call for an

appointment 215-667-3048 or write 503
Haverford Ave., Narberth, Pa. 19072.

AUDIO JANUARY, 1975
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RECORDS

RECORDS
OCCULT MUSIC RECORDS! Meditational-Psychic-Witchcraft.

Free

Brochures!

Burchette Brothers, Box 1363-A. Spring Valley,
California 92077 (Dealers also needed).
OPERA TAPES. Historical performances of past
40 years. Unbelievable treasures and rarities.
ALSO LP RECORDS. Free catalog. Ed Rosen,
66-33 Saunders St.. Rego Park, N.Y. 11374.
PROTECT YOUR LPs. Poly sleeves for jackets

SOUNDTRACKS -JAZZ -POP. Vincent, Box
5202, Long Island City, N.Y. 11105.

STEREO SYSTEM. Using our coupling and matrix circuit, teledpter taker

HAVE THOUSANDS OF RECORDS. WOULD

a low impedance output from the television and delivers two HIGH
IMPEDANCE CHANNELS OF SIMULATED STEREO, to drive any

LIKE TO HEAR FROM COLLECTORS OF
SWEET, SWING, JAZZ, C/W, COMEDY. Sid
Rosen, Box 181, Toronto 19. Canada.

The

TE'200 TELEDAPTER EASILY CONNECTS TO ANY TV &

amplifier. Frequency response is maintained so you can peer the tinkle of
bells or booming bass sounds as it happens on TV. With service warranty
any hookup msnuction, S16 95 ppd. Guaranteed to make Your TV 100%
more enjoyable.

OUR NEW TE300 VHF.UHF HI.FI TUNER IS NOW AVAILABLE. A

SOUNDTRACK RECORD ALBUMS -Mail
Auction. Free List-Whalon, 2321A
Hill -Redondo Beach, Calif. 90278.

complete end self contained 110 volt tuner. VHF.UHF antenna connec.
Recording and amp output jacks. Five year service warranty
5109.95 ppd. From our factory.
MASTER CHARGE NO. for 7 TE.200 _ TE300
CHECK
SEND.
55.00 for COD. TO. RHOADES NATIONAL CO. DEPT AD
or
P.O. BO% 817 HENDERSONVILLE, TENNESSEE 07075

8e round bottom inner sleeves 6e Poly lined
paper sleeves 15e White jackets 30e Postage
$1.00. House of Records, Hillburn, New York

SOUNDTRACKS/OC, JAZZ/PERSONALITY FREE NEWSLETTER! RTSA, 3700 S. Plaza
Drive, Bldg. F/211, Santa Ana, California 92704.

ADDRESS

10931.

RARE FILM MUSIC -SOUNDTRACKS

CITY

ORIGINAL SOUNDTRACK of BERNARD

-Send wants and we'll quote immediately. F.C.

HERRMANN's Sisters available to members

Flanders, 6016 Bellona Ave., Baltimore, Md.

only. For information write Entr'acte Recording
Society; P.O. Box 2319; Chicago, IL. 60690.

21212.
RARE RECORDINGS - Soundtracks, Shows,
Personalities. Reasonable Prices. Large New
Catalog. Free. Hiott. Box 440471. Miami, Fla.
33144.
FILM -STAGE SOUNDTRACKS. Large free list.
A. Lutsky, Box 557342. Miami, Fla. 33155.

Since 1947, 1500 records.
25e: Folkways
Records (A). 43 W. 61 St., New York, N.Y.
FOLKWAYS
all categories.

Catalogue,

10023.

FATS WALLER record collection. 69 records.
$400 or best offer. Write: Martin, 14527 Kelm scot. Silver Spring, Md. 20906.

QUADRAPHONIC RECORDS AND
TAPES -ALL labels, over 800 titles -at dis-

count prices! For your free illustrated copy of the
world's most complete quad catalog, write:
SOUND CONCEPTS. 2713 West Radan, Dept.
C,, Peoria, Illinois 61604.

CURRENT ROCK, JAZZ & BLUES LPs. Played
once. Send stamp for list.
Bluesman

4373 Wayside
Saginaw, Mich. 48603

THOUSANDS OF LIKE NEW LP's and prere-

corded tapes. Catalogue $1.00. House of
Records, Hillburn, New York 10931.

AUDIONICS TRANSMISSION LINE SPEAKERS. BANG & OLUF-

CATALOGS. Broadcasts, soundtracks, Personalities of Thirties, Forties. Box 225, New York,
N.Y. 10028.

AUCTION -JAZZ -Soundtracks SOLD
Personalities O.C. Indicate List: Ray Macknic.
P.O. Box 7511. Van Nuys, Calif. 91409 U.S.A.
UNDERGROUND RECORDS, English imports.
regular albums, 45's and tapes. Low prices. Free
catalog. Audyssey Records, Dept. D, Box 503,
Frankfort, Kentucky 40601.

JAZZ -Personalities, Soundtracks & O.C. Auction Lists From: Ray Macknic, 16114 Napa St.,
Sepulveda, Calif. 91343, U.S.A.
RECORDS -40 new, different 45's-$3.95 postpaid. Free gift with order. Discount tape catalog.
Arcan Products. Rt. 1 Box 278-A, Waldorf, Md.
20601.

SEN, BOZAK. BRAUN, CROWN, DBX, KLIPSCH,

KMAL, LINN SONDEK, NAKAMICHI, PHASE
LINEAR, RADFORD, REVOX, TANDBERG,
BEYER & SENNHEISER MICS, and other fine instruments for the reproduction of music. Custom

design and construction, component analysis,
consultations, demonstration by appointment.
Send for list of top grade used equipment.
AUDIO SYSTEMS AND DESIGN, 5421 South
84th St., Lincoln, Nebraska 68516 1402) 4899888 and 4408 Capital Ave., Omaha, Nebraska
68131. (4021 556-7559.
RECORDING TAPE CLOSEOUT: Dozen reels

2400', $12.00. Dozen 1200', $8.00. 24 reels
900', $6.00. 24 600', $5.00. Postpaid' Guaranteed. Mitchell. Box 132. Flushing. N.Y. 11367.

SCOTCH RECORDING TAPE, lowest prices
TAPE CENTER Box 4305B, Washington, D.C.
20012.

BIG LP CATALOG -Jazz, big bands, radio
shows from 1930's -50's. All the old favorites!
Send toe to Tulip Records, P.O. Box 3155-A,
San Rafael, Calif. 94902.
WHILE YOU WERE LOOKING for out -of -print

TAPES &
TAPE RECORDERS
CAPITOL STACK -PACKS. Scotch cassettes.
cartridges, reels. Discount prices. Lawson's. Box
510. Livermore, Ca. 94550.
1/2 INCH VIDEO TAPE $6.00 PER HOUR on 7"
reel. Low Headwear. 0.9 mil polyester. Free info.
OREGON MAGNETICS, Box 13374, Portland,

DIGITAL ELECTRONICS! Design and understand Digital Circuits. Increase technical competence. Complete and guaranteed course is
highly effective. $10.00. Free literature. DYNASIGN, Box 60AM, Wayland, Mass. 01778.

FREE 200 -PAGE CATALOG. 1,400 New

YOU TO KNOW YOURSELF. Test your friends
and relatives. Accuracy better than 99.9%. Only

page list 50e. Broadway/hollywood Recordings
Georgetown. Conn. 06829.

OLDIES -45 RPM Original hits. Catalog 500
C&S Record Sales. Box 197. Wampsville, N.Y.
13163.

ZIP

HOME MOVIES
CAGNEY! BOGART! DRESSLER! FAIRBANKS! FLYNN! TEMPLE! SWANSON!
Many more! The usual, the unusual; 16-S8-8mm

sound & silent 200 ft. S8-8mm sampler $2.00
Cat. free. Thunderbird Bx 4081 -AM, Los Angeles
90054.

BOOKS
BOOKS. Send 50e for Catalog. Refundable with
Order. Also Egyptian Dream Book 35e. Books,
P.O. Box 11965, Philadelphia, Pennsylvania
19145.

"1975" SURVIVAL/MILITARY-Books/Manuals catalog 35e. Freeze dried survival foods
brochure w/prices 25e. Hillcrest Publications,
(IJ-40), McDonald, Ohio 44437.

SHORTWAVE
HEAR POLICE FIRE Dispatchers. Catalogs
show receivers: exclusive directories of "confidential" channels. Send 10e stamp. Communications, Box 56AU Commack. New York
11725.

PHOTOGRAPHY
CONCERT PHOTO BLOWUPS by professional. Send needs to:
Wegner
4373 Wayside
Saginaw. Mich. 48603

MUSICAL INSTRUMENTS

INSTRUCTION &
EDUCATION

KNOW YOURSELF
Easy, self -scoring test reveals your I.Q. in just 45
minutes. This test reveals facts about your per-

SHOW ALBUMS -Rare. Out of Print LP's. 52

STATE

Oregon 97213.

records, you should've been looking for us. Discontinued, 216N Rose, Burbank, California
91505.
Stereo Recordings. Renaissance, Baroque,
Classical. Romantic, Modern Music. Not sold in
stores. Not listed in Schwann's. Highest quality!
Budget label prices! Available only by mail.
MUSICAL HERITAGE SOCIETY. Box 932 AU,
New York, N.Y. 10023.

NAME

sonality and mental possibilities

HELPS

$2.50 each, or 3 for $7.00. Money back in 10
days if not satisfied. COD's not accepted. Keon &
Company -31. 4930 Mar Vista Way, Las Vegas.
Nev. 89121

JEWELRY
AMAZING JEWELRY VALUE. Catalog 5200
Perdet Unlimited. Box 333C, Random Lake,
Wisc. 53075.

30% DISCOUNT. Name Brand Musical Instruments. Free Catalog. Freeport Music. 455R
Route 110, Melville, N.Y. 11746.
GUITAR KITS 'h price. The perfect gift. Send
25e for info. Box 9778. Dept. AU 13, Towson,
Md. 21204.

CABINETS
COMPONENT CABINETS

Direct from the factory at low factory prices.
Finished Unfinished Kits. Free brochure.

AUDIO ORIGINALS
546 S. Meridian St.
Indianapolis, Ind. 46225

SPEAKERS
MUSICAL SPEAKERS REPAIRED
ALTEX WARRANTY STATION
Hughes Electronics Service
45 Dunn St., Asheville, N.C. 28806
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EQUIPMENT WANTED

SERVICES

SERVICES

RECORDS IN REVIEW 1966 and 1967

AUSTRALIAN TAPE RECORDISTS

editions. William B. DeMond, M.D., 77 Wainwright Drive, Walla Walla. WA. 99362.

ASSOCIATION INC. Makes friends with your

AUDIO/VISUAL ENGINEERING
CONSULTANT

WANTED: McINTOSH 30 or 75 watt mono

ance, Monthly Magazine. Round Robins, Blind
Services. Members throughout Australia and the
World. Annual subscription U.S. $4.50 or $8.25
magazine by airmail.

tube amplifier in mint condition. Melvin Robinson, 214 W. 15th St., Cinn., Ohio 45210.

WANTED TO BUY-JBL Olympus

(S8R),

brand-new. Kazuo Takishima. 33-7-1421, Takashima-Daira, 2 Cho -me, ltabashi-ku, Tokyo, 175
Japan.

tape recorder -cassette

or reel.

Tapespond-

Takishima, 33-7-1421, Takashima-Daira, 2 Cho me, Itabashi-ku. Tokyo, 175 Japan.

STEREO MASTERS, RECORDS AND

and return. K. Williams. 48-11 37 St., Long Island City, N.Y. 11101.
WE MUST HAVE YOUR USED
COMPONENTS
Premium Trade or Cash for:

McIntosh tube (pre) amps & tuners, Marantz
tube (pre) amps 7 tuners, Marantz 7111, 15, 16
(B). Futterman H-3. J.B.L. 400, 500. 600 series
electronics. J.B.L. Hartsfield, L-101, Metrogon,
Minigon. Music & Sound Ltd., 1111/2 Old York Rd.,

212-CH3-4812
ALBUMS. Check our prices. Newest type high
level cutting equipment featuring: Neumann

VMS 70 Computer control lathe, Parametric
Equalization, Dolby, DBX, and the new SX74
Cutting System by Neumann. Special package
prices on album and single record production.
Stereo LP masters $30.00/side. 7" stereo

masters $10.00/side. 1000 45 RPM stereo
singles $217.50 including mastering. Write or
call for brochure. Dick McGrew Recording Service, 7027 Twin Hills, Dallas, Texas 75231, 214691-5107.

DON'T PAY the high mail order prices. Thieves
Warehouse is coming to your area. Franchises
available. Thieves Warehouse, P.O. Box 8057,
Pensacola, Florida 32505.

CUSTOM PRINTED CASSETTE LABELS: 50

Background

Music.

Accrutek Engineering Co.
P.O. Box 525
Duarte, Ca. 91010
CASSETTE DUPLICATION

HIGH FIDELITY SPEAKERS REPAIRED
655 Sixth Avenue, New York, N.Y. 10010

Sound,

Supervise and coordinate installations. Write:

BOX 970 G.P.O. ADELAIDE SOUTH

WANTED: MARANTZ 7, 10B: JBL, SG -520,
SE -400S: McINTOSH C-22, MC -275. Kazuo

SONY TC-350D operator's manual. Buy or copy

Design,

Intercom, CCTV, CAN, EN, MAN, 1st Phone,

AUSTRALIA 5001.
AMPRITE SPEAKERS SERVICE

WANTED! Marantz models 1 thru 20B. McIntosh C11, C22, MC -225, MC -240. MC -75 &
MC -275. JBL SG -520, SA -660, SE -460, &
HARTSFIELDS. James Tuck, 14800 Roscoe,
Panorama City, Calif. 91402. (213) 894-2600.

System

C-30
C-60
C-90

10-100

100-1,000

90e each
$1.10 each
$1.54 each

83e each
$1.00 each
$1.40 each

Blank labels 2é each. Custom labels $27.00/
1.000.000. Soft Poly boxes 7é each. Clear
Plastic boxes 11 é each,
W.R. WILSON ASSOCIATES,
72 S. Forge Manor Drive.
Phoenixville, Pa. 19460.

NASHVILLE RECORD PRODUCTIONS WILL
PRESS HIGH QUALITY PURE VINYL RECORDS
FROM YOUR TAPES. SEND FOR SAMPLE RE-

CORD AND PRICE LIST. ALSO FINEST DISC
MASTERING. 1819 BROADWAY, NASHVILLE,
TENNESSEE 37203.

FLORIDA'S ONLY FACTORY -AUTHORIZED
Warranty Station for Crown International. Factory -trained technicians. Also Phase Linear, other

professional lines. Audio Analyst, 3955 Forsyth
Road. Orlando, Fla. 32807. 305-678-4499.

TAPE RECORDER HEADS brought back to
spec. Wear removed. Brilliant finish. $10.00

Willow Grove, Pa. 19090. (215) 659-9251.
CASH FOR YOUR unwanted stereo LP's and

to 1,000+. Finest quality. Complimentary
samples. TARZAC, 638 Muskogee Avenue, Nor-

reel to reel tapes. Record House. Hillburn, New
York 10931.

folk, Virginia 23509.

FINEST MASTER LACQUERS AND

WANTED, ALTEC 803BS, 802, 804 drivers, &
500 Hz horns. Or Heath "Legato" w/15"
woofer(s). State price. Within reasonable driving
distance of Toledo. Wm. Eckle, 3656 Torrance
Dr.. Toledo, Ohio 43612.
SEEBURG AP1-33, 50 LP's automatic player.
State price, condition. Harold Ivey, P.O. Box K172, Biloxi, Miss. 39534.

ACETATE DEMOS. Precision cut using the
Trutone Records, Dept. A, 428 Briarwood Lane,
Northvale, New Jersey 07647. (2011768-9212.

MARANTZ 7C AND 8B. State condition and

able rates. Joseph Giovanelli, Audio Tech
Laboratories. 2819 Newkirk Ave., Brooklyn, N.Y.

Cassettes

IN9-7134.

1930-1962 RADIO PROGRAMS, Reels, $1.00

THE ABSOLUTE SOUND , in its forthcoming
issue, takes an in-depth look at the Magne-

hour! Cassettes, $2.00 hour! Catalog. $1.25.
AM TREASURES. Box 192M. Babylon. N.Y.

price. J. Fong, 1238 Green, San Francisco, Calif.

94109.

HIGH FIDELITY
DYNAKITS, lowest prices. Underground HI-FI
Sales, Rt. 1, Box 177, Arnold, Md. 21012.

NOW AVAILABLE ... FAMOUS REFLECT-

ING SYSTEM'S 41/2" REPLACEMENT

DRIVERS. $7.98 POSTPAID. BIG

QUANTITY DISCOUNTS. FREE SPECIFICA-

TIONS. AURATONE, BOX 580-15, DEL
MAR, CALIFORNIA 92014.

BUSINESS OPPORTUNITIES
REPRESENTATIVE FOR SPEAKER SYSTEM
KITS in your area. Huge, never ending, un-

touched market. High energy, young, together.
sound & business oriented individual will do best
with this investment or commission opportunity.
Requires very little attention after establishment
in your protected territory. We must eventually
meet for contractual arrangements. Send detailed resume to: Robb Favier/TSR Engineering,
3673 W. 113th St.. Inglewood, Calif. 90303.

$10 DAILY WRITING SHORT ARTICLES at
home. Begin immediately! Copyrighted report re-

veals how and where. Send $1.50
OPPORTUNITIES, 7659 So. 42nd St., Omaha,
Neb. 68147.

$20,000 -YEAR AND MORE possible, Advertising business or Mailorder Details 35c ,
handling, self-addressed, stamped envelope to J.
VEE Products, Box 481, Southfield. Mich.

48075.

each. One day service. E. Maher, 5 Evans Place,

Orinda. Calif 94563.

RADIO PROGRAMS

Scully-Westrex computerized cutting system.

Also short run record production-LP's/45's.

CUSTOM RECORDING SERVICE Tape and
Disc. Stereo and mono. Live and copies. Editing.
Masters and pressings. High quality at reason-

planar IIIA, Ampzilla, the Vestigal Tone -Arm, the
Soundcraftsmen Preamp, SAE's new Power

Amps, the Phase Linear 700B. If that doesn't
intrigue you, then consider the reviews of the
Audionics TL90 speaker, the Dyna 400 (both

OLD RADIO SHOWS! Top sound quality. Catalog

$1.00. Virgo House. Box 1060-A, Des

Moines, Iowa 50311.
THOUSANDS OF OLD RADIO COMEDIES,
Dramas, Band Remotes, Mysteries, etc. $6.00
for 6 Hour Reels. Catalogue $1.00 (Refundable).
also available. RADIOVOX 1756
Washtenaw, Ypsilanti, Michigan 48197.

11702.

GOLDEN AGE RADIO -your best source for
radio tapes. Box 25215-D, Portland, Oregon
97225.

versions), the B&O mmc 6000, the Linn-Sondek
Turntable, and the Ortofon SL -15 II. Mike Wright
will be telling you why transistors sound different from tubes. Noted critic B.H. Haggin will be

OLD RADIO PROGRAMS on tape and cassette. Catalogues 50e. 30 minute sample tape
with catalogue $1.25. Satellite Broadcasting.
Box 512, Miami, Florida 33165.

setting the record straight on Toscanini in the
first of a series of articles designed to separate

Cassettes. Reels, or Cartridges. Catalogue $1.00.

wheat from chaff in musical matters. This is only
the first issue in Volume 2. Later on there will be
reviews of the new Phase Linear 4000; the Futterman amp: the Micro/Acoustics cartridge;
Radford's electronics: IMF's new speakers: the
Bryston Pro -2, the Keith Monks arm: the Infinity
Servo-Statik 1 a; the Renaissance speakers, and
more. Subscriptions are $10 (four issues).
Canadians: either $9 money order or $11 per-

sonal check. Add $2 if you want your copies

OLD RADIO SHOWS. Thousands available on

The Radio Vault. Box 9032-A. Wyoming,
Michigan 49509.

OLD RADIO PROGRAMS ON TAPE.
Thousands available. Low prices, finest quality,
immediate service. Catalogue 25c. Nostalgic
Radio, Box 29K, Peoria. III 61601

TAPE RECORDINGS

mailed first class. Foreign: $12.50 (airmail). The

RENT CASSETTE or Open Reel Prerecorded

Absolute Sound. Box 5. Northport, New York
11768. (Volume 1 back issues available at $3
each or $12 for set.)

tape. All Labels. Catalog 75c. Tape & Time, P.O.

NEEDLE AND STYLUS CARE SERVICE

If you are unsure as to the condition of your
stylus. forward your stylus, carefully packed. to:
Needle in a Haystack, Inc., 6749 Springfield
Mall, Springfield, Va. 22150. together with

remittance of $1.00. Your stylus will be in-

spected and returned within 48 hours with a report stating its condition.

Box 740, Hopkins. Minn. 55343.
EVERYTHING ON OPEN REEL! Prerecorded
classical/popular tapes. Latest releases. Dolby.
Quad. 96 -page catalogue $1. Barclay -Crocker,
Room 857A, 11 Broadway, NYC 10004.

LIVE OPERA TAPES. Professional reel,
cassette copies. Extensive sound coded
catalogue. Quality guaranteed. Also records. A
Fischer, Box 83 Fordham Station, Bronx, N.Y.
10458.
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The fire started on the first f
...worked its way to the second floor where my Marantz
2270 was, and finally engulfed the third floor. The
floors collapsed and fell into the basement where the
Marantz remained buried in debris and water until March
when the wrecking company came.
While the men were lifting the debris into trucks I
noticed a piece of equipment I thought could be the
Marantz. I asked the man to drop the load, and the
receiver fell 20 feet to the ground.
Out of sheer curiosity, I brought the damaged
receiver up to my apartment and after attaching a new
line cord to it, I plugged it in. All the blue lights
turned on. I connected a headphone and the FM played
perfectly. I then tested it with my tape deck, and
finally the turntable and speakers. They all played
perfectly, too.

Ci

Francisco Espina*
Newport, Rhode Island

Unretouched photograph.

Mr. Espina's Marantz 2270 receiver still meets
factory specifications. We design all Marantz
equipment to perform uncer extreme conditions
for unmatched reliability year after year after
year. L.ke the new Marantz 2275-even better
than its incredible predecessor. See the complete line of Marantz receivers, components and

speaker systems at your Marantz dealer. He's
in the Yellow Pages.
Marantz. Almost indestructible.

M iaiK111s31.1f®
We sound better.

Mr. Espina's notarized statement is on file with the Marantz Company. Marantz Co., ll nc. guarantees the original registered owner that all parts are freefrom operating defects
for three years from purchase date except tubes which are guaranteed for 90 days. Products are repaired or replaced free of charge during this period provided you bought them in
the U.S.A. from an authorized dealer. Naturally the serial number cannot be altered or removed. «a 1974 Marantz Co., Inc., a subsidiary of Superscope, Inc., P.O. Box 99D. Sun
Valley, Calif. 91352. In Europe: Superscope Europe, S.A., Brussels, Belgium. Available in Canada. Prices and models subject to change without notice. Send for free catalog.

Check No. 43 on Reader Service Card
AmericanRadioHistory.Com

For those people who
:odt care how much their
audio equipment costs
as long as rtes the best,
we offer a line of audio
don't
equipmenth which
uc h costs to build.

a pre -amplifier; but the
Model Two is, in fact, the
beginning of a whole
new generation of preamplifier.
Then there's our speaker
line that ranges in price up
to $ 1000 each. This line
includes our new Model

Epicure Corporation is
that division of Epicure
Products, Inc. that has

been designated as
spawning ground for all
the company's state-ofthe-art products.
Think of the luxurious
position that puts us in:

We don't worry about
the economics of the products we develop. We just worry
about the quality of them.

As long as it's

The result of this approach,

as you can well imagine, is a
collection of remarkably good
audio equipment. Not surprisingly, it's not inexpensive.
The Epicure Model One
Power Operating Amplifier, for
example, is an incredible piece
of equipment that uses multiple emitter -site epitaxial output
devices, resulting in a phenom-

the best.
enal power bandwidth and
tremendous current and thermal capability.
The Model One is easily
years ahead of its time. It goes
for $649.*
Or, for $ 1600, an audio perfectionist might own the Epicure
Model Two Audio Function
Center. This may seem high for

400 Plus-an improved
version of a speaker that
was already top -rated by
Stereo Review.
And soon you'll be hearing
about a new tuner from
Epicure. Not an inexpensive
tuner, perhaps. But a good
tuner. A very good tuner.
Write and we'll tell you
more: Epicure Corporation,
Newburyport, Mass. 01950.

EPICUR E
A step closer to reality.

'All West Coast prices even higher! A Division of Epicure Products, Inc
Check No. 12 on Reader Service Card
AmericanRadioHistory.Com
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