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e of everything.

Four new and completely l
different AM-FM stereo receivers "
with increased performance, '
greater power, unsurpassed precision
and total versatility.

SX-52& aM W STEREZ RECEIMVER — 72 NATTS IHF




SX-727 AM-FM STEFED RECEIVER — 95 WATTS IHF e CENOD

PHONGC G sTEmEo RECEI/ER aDCEL 3X-727

35X-823 AM-FM STERZO RECBVER — 270 WATTS IHF
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You'll be reading lots about the new
Pioneer receiver line in a wide variety of
publications. Acclaim and enthusiasm for
these receive-s is evident in reviews
(reprints avaifable) now appearing in many
of these publications. Here are highlighis
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STEREO REVIEW
(Hirsch-Houck Laboraicries)
“Pioneer’s moderately priced SX-72 44 ~

has a degree of operating flexibilizy and
electrical performance previously found
only in some of the mostexpensiva receiv-
ers ... in many areas of its measurad
performance it is samswhat better

than much of the compa2tition at its
price level . . . sterea FM separat on
was among the best we have m2asured.”

AUDIO “...(The SX-727) is a ruggjed
reliable instrument that certainly
represents state-of-the-art receives
technology in its design and perform-
ance...FM perforrance
equalled or exceeded
specs in just about 2vesy
area... selectivity was
excellent.”

from just a few.

HI-FI STEREO BUYERS’
GUIDE “This (SX-828)
excellent performer features
full power output at all
fsequencies . . . excellent
receptior of weak FM signals
. .selectvity wasexcellent.”




Long before the current wave of
consumerism, Pioneer had established
its reputation for superior quality
craftsmanship. This reputation has
been continuously augmented by our
commitment to building high fidelity
components with a measurable extra
margin of value. Our four new
receivers — SX-828, SX-727, SX-626,
SX-525 — are designed to meet a wide
range of requirements and budgets.
Yet each unit incorporates a
significant array of features and
refinements built into the top new
model —the SX-828. Regardless which
new Pioneer receiver you finally
select, you are assured it represents
the finest at its price.

Conceptual diagram
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More meaningful power.

When it comes to power, each model
provides the most watts for your
money. This is meaningful power.
Power that is consistent throughout
the 20-20,000 Hz bandwidth (not just
when measured at 1,000 Hz.)
Especially noticeable at the low end of
the spectrum with improved bass
response, the overall effect is greater
frequency response and low, low
distortion.

RMS @ 8 ohms

Model IHF Music Power  Both channeis
4 ohms driven' @ 1KHz

SX-828 270 watts 6060 watts
SX-727 195 watts 40440 watts
SX-626 110 watts 27 +27 watts
SX-525 72 watts 17 +17 watts

Direct-coupled amplifier
circuitry and twin power
supplies improve responses.

Of course, having power to spare is
important; but directing it for
maximum performance is even more
vital. In the SX-828 and SX-727, you
will find direct-coupled circuitry in the
power amplifier combined with two
separate power supplies to maintain
consistent high power output with
positive stability. This means
transient, damping and frequency
responses are enhanced, while
distortion is minimized. In fact, it's
less than 0.5% across the

20-20,000 Hz. bandwidth.

You can’t expect great music
without great specifications.

Pioneer’s reputation for high
performance capability is thoroughly
reinforced in these four receivers.
Listening to them substantiates it; the
specifications tell the reasons why.
Since Field Effect Transistors
increase sensitivity, they’re incorpo-
rated into the FM tuner section of
each unit. For example, the SX-828
uses 4 FET’s. You get greater
selectivity and capture ratio with
Integrated Circuits and Ceramic
Filters in the IF stage. Here's a mini
spec list.

SX-828  SX-727

FM Sensitivity (IHF) 1.7uV

1.8uV  2.0uVv 2.2uV

Exclusive protector circuit
for speakers.

Another example of
Pioneer's advanced engi-
neering is the automatic
electronic trigger relay
system designed into the
SX-828 and SX-727.
Since the signal is trans-
mitted directly to the
speakers because of the
direct-coupled amplifier,
this fail-safe circuit
protects your speakers
againstdamage
and DC leak-
age, which can
cause distor-
tion. It also

SX-626  SX-525

(ih_e Iowgr_t_he better)
Selectivity
(the higher the better)

Capture Ratio
(the lower the better)

+75dB +70dB +70dB +45dB

guards against
short circuits
in the power
transistors.

Power Bandwidth

Inputs and outputs for every

purpose including 4-channel sound.
Depending on your listening interests
and desire to experiment in sound,
each receiver provides terminals for
a-wide range of program sources.

Inputs:

SX- SX- SX- SX-

Tape 828 727 626 525

monitor 2 2 2 2
Phono 2 2 2 Phono/Mic.

Auxiliary 1 1 1 1
Microphone2 1 1 Phono/Mic.
(as above)

SX- SX- SX- SX-
Outputs: 828 727 626 525
Speakers 3 3 3 2
Headsets 2 1 1 1
TapeRec. 2 2 2 2

Someday, if you want 4-channel
sound, all models have 2 inputs and

2 outputs to accommodate a unit such
as Pioneer’s QL-600A Decoder
Amplifier. With it, and two additional
speakers, perfect 4-channel sound is
simply achieved.

Ultra wide linear FM dial scale takes the squint out of tuning.
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W PIONEER'

when you want something better

All exceed by a wide margin the
usable sound frequency spectrum

It's absolutely
foolproof.

Versatile features increase

your listening enjoyment.

Our engineers have outdone them-
selves with a host of easy-to-use
features. All four units include:
loudness contour, FM muting, mode
lights, click stop bass/treble tone
controls with oversize knurled knobs,
and an ultra wide linear FM dial scale
that takes the squint out of tuning.
Except for the SX-525, they all employ
high and low filters. Enlarged signal
strength meters make tuning easier
than ever. Center tuning meters

are included as well

in the SX-828 and SX-727.
Further sophistication is
offered on the top two
models with a 20dB audio
muting switch — the perfect
answer to controlling
background music. As

the senior member of the
family, the SX-828 is
endowed with speaker indicator lights
(A,B,C,A+B,A+C) and a tuning dial
dimmer for creating a more intimate
lighting atmosphere.

Some day other stereo receivers will
strive for this total combination of
power, performance, features,
precision and versatility. Why wait?
Pioneer has more of everything now.

See and hear these magnificent
receivers at your local Pioneer dealer.
SX-828—$429.95; SX-727—$349.95;
SX-626—$279.95; SX-525—$239.95
Prices include walnut cabinets.

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

1500 Greenleaf, Elk Grove Village, 11l. 60007 » Canada: S. H. Parker Co., Ontario



Why is Sharpe
the only one to
guarantee
stereophones
slongasyculive?

No one else does.

But we have good
reasons why we give a
lifetime guaramntee on
our Model 770 ... and
full year guasantees
on all our others.

We build in the highest
quality that turns-out
a.nesr-zero defect
record.

The Sharpe Stereophone
you buy hes been
thrcugh a testing
ordeal that would

reject mostother head-
phones an the market.
it's rare for a Sharpe
Stereophone to

come back to us.

That's why we can

pass on to you our savings
in repairs in the

form of absolute
guarantees. Inspect

this quality of Sharpe

Stereophones at your
nearest dealer. You’'ll
know what we mean.
For his name and
literature, check

the reader

Nhe SErvice

card.

SHARPE
AUDIO
DIVISION
SCINTREX INC.

Export Agents
ELPA MARKETING
INDUSTRIES, INC.

New Hyde Park.

N.Y. 11040
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IMPROVE

YOUR HEARING

FOR $200.

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

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

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

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

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

Pickup head pivots Avticulat P.U.arm
Styus 10 this direction as arm  frjiculating - pivot-
':Wmss records.  pivot—fixed  fixed
~ i "
¥ i
Pickup arm Articutating arm

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

Elementary Electronics.

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

Hi-Fi Stereo Buyers’ Guide.

That’s what reviewers actually

Check No. 3 on Reader Service Card

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

True tangent tracking geometry.
The Zero 100 tone arm. \

Center line of
cartridge tangentiat
Cord groove.

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

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

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

“It probably is the best arm yet

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

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

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

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

If you'd like to read the reviews in
full detail, we'll send them to you
along with a complete brochure on
the Zero 100 and the Garrard line.
Write to:British Industries Company,
Dept. 112, Westbury, N.Y. 11590.

GARRARD
ZERO 100

The only automatic turntable with
Zero Tracking Error.

Mfg. by Plessey Ltd. Dist. by British Industries Company
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AUDIO tests the leading cas-
sette tape recorders

The Language of High Fi-
delity, Part V

Equipment Reviews Includes:
Revox A77 tape recorder with
Dolby B

Martin Crescendo speaker system
Dynaco FM-5 tuner kit

Plus record reviews and all the
regular features.

ANNUAL ST

) DIRECTORY

ABOUT THE COVER: Pre-
paring the Annual Directory is
a very tedious task, but the ma-
jority of our readers find it most
useful. Oscar Wilde once said,
“The cynic knows the price of
everything and the value of noth-
ing.”” Well, here are the prices
and the specifications of a vast
range of products—it will cer-
tainly help you to make a value
judgment!

Joseph Giovanelli

Audioclinic

]

FM Receiver Overload

Q. I think that I have a problem with
my receiver. I receive a number of FM
stations at more than one dial location.
The extra locations wsually appear at
some frequency where a weak station is
located. I receive them both mixed io-
gether.

I wrote 10 the manufacturer. They
sent me a new front-end assembly which
did not solve the problem. I wrote again,
they suggested that my problem was over-
loading caused by a strong, local station.

I am located abour 30 miles north of
Boston. I am using a good outdoor FM
antenna. I do not have any strong, local
stations nearby. All the stations which
appear at more than one dial location
originate from Boston. I wonder if what
I am experiencing is normal or do I
have a problem in my receiver?’—Lance
Boe, Methuen, Mass.

A. Because you are 30 miles from
the stations which are causing your over-
load problem, 1 have to think that
something is wrong with the receiver.

However, before I get into that area
too much, it might be worthwhile for
you to check to see if perhaps the
Boston stations have their transmitters
outside the city limits—NORTH of the
city. You can see that this would mean
that the stations would then be con-
siderably closer to you than you had
suspected.

Assuming that the signals are, in-
deed, 30 miles from you, I would not
think you should have overload prob-
lems, even with a relatively good rotable
antenna. Of course, if you have gone
to multiple stacking and have an ex-
tremely high mast or tower, then over-
load is possible.

I suggest that you return your re-
ceiver to the manufacturer for a check-
up, especially if it is still within the
warranty period.

If your antenna is rotable, try swing-
ing it away from the Boston area and
note what happens. If the condition
clears up, you can at least use the re-
ceiver. As an alternative, you can insert
specially designed attenuators at the
antenna terminals of your receiver.
This will enable you to adjust your
antenna for best reception while keeping
signal strength below possible overload
levels.

When stations come in together even
though their frequencies are widely
separated from one another, that is a

sign of what is called “cross modula-
tion.” This generally does suggest some
kind of overload condition. Under
normal circumstances, I don’t think
overloading should occur.

I wonder, therefore, if AGC is sup-
posed to be applied to the front-end
of your tuner. Lack of AGC could
cause this problem because without it,
the front-end could be overloaded
even when receiving even moderately
weak stations. Check to see that proper
AGC voltage appears where it’s sup-
posed to appear. If your receiver was
originally a kit, check for any wiring
errors which could lead 1o this lack of
AGC. Check for splashes of solder on
the foils. Check for shorted AGC by-
pass capacitors or resistors of improper
value.

Wow and Flutter

Q. What are “wow and flutter”?—
Sgt. Paul Bonney, APO S. F., Cal.

A “Wow” and “flutter” refer to speed
variations which occur in tape recorders
and turntables. These pieces of equip-
ment are intended to drive the tape
or disc at a constant speed, but they
do not, and to the degree that they do
not, there will be variations in musical
pitch which are in proportion to the
speed variation. If the variation is slow,
it is called a “wow”; if it is fast, it is
called a “flutter.” These speed variations
are measured in percentage which they
deviate from correct speed. We would
like to see variations kept to within |
or 2 tenths of a percent and better if
possible. Of course, tape machines
designed for speech recording do not
need the speed steadiness that is re-
quired of machines which are designed
to reproduce music.

When the speed variations are ex-
treme, there is an audible wavering of
pitch, especially noticeable on sustained
tones such as those produced by the
piano or the clarinet. However, even
when wow and flutter is below really
audible levels, it can still add a quality
to the sound which decreases trans-
parency.

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

AUDIO - OUR 25th YEAR + SEPTEMBER 1972



Your next receiver

should have 3 things

Tae input t-ansformer.
‘The output t-ansformer.
And the eutput capacitor.
Because when you cut
those three thengs out of a
receiver, you cut down on a fourth
thinz. Distorton. We do it with a
sys-=m called direct coupling.
And Panasorrc puts it in all its
FM,;AM/FM Stereo Receivers.

With tais system the amplifier
circuit is counled directly to the
speaker terminals. To improve
trarsient response and damping.
Sattere’s lessthan 0.8% harmonic
distortion. To help you hear only
the sounc of nusic.

The sound of the SA-6500 is
really something to listen to. With
a “ull 20C wazts of power (IHF).
Tafill even a kxg room with music.
Anc there’s also a power band
wiklth of 5 to €),000 Hz.

missing.

The SA-6500 also has two 4-
pole MOS FET’s. That provide
1.8V FM sensitivity. To pull in
FM stations that are too weak or
too far to make it on their own.
Integrated circuitry and a crystal
filter improve the capture ratio.
And there are low-filter, high-fil-
ter, and loudness switches. So the
music comes out closer to the way
it started out. And an FM linear
dial scale and two tuning meters.
To make the music you want just
a little easier to find.

You can also find that music on
the SA-6200. With 150 watts of
power. Plus 2 RF stages and 6
IF stages. To provide selective

Panasonic.
Hi Fi 2-Channel Receivers

Check No. 5 on Reader Service Card

station tuning. And there
are PNP low-noise silicon
transistors in the differen-
tial amplifier drive-stage.
To give almost noise-free
performance. No matter who's
performing.

For less money you can still get
a lot of power. From our SA-5800.
With a full 100 watts. The SA-
5500. With 70 watts. Or our new-
est receiver, the SA-5200. With
46 watts. And some of the fea-
tures you'll find in our more ex-
pensive stereo receivers.

So before you get your next
receiver, see your franchised
Panasonic Hi-Fi dealer. He'll
show you what should be miss-
ing. So you don’t miss out on
anything.

FOR YOUR NEAREST FRANCHISED
PANASONIC FI-FI DEALER, CALL TOLL FREE
800 243-6000. N CONN., 1-800 882-6500.




Herman Burstein

Tape Guide

Multiple Recorder Hookup

Q. I am wondering whether connecting
up to three tape recorders (o the tape out-
put of an amplifier would affect signal
sirength or quality when all three of
these machines are recording? If so, can
you suggest any method that would not
produce a lower quality recording?—
Robert L. Martindale, Arlington, Va.

A. The manner and extent in which
signal quality might be affected depends
on the output impedance of your am-
plifier and the input impedances of your
tape recorders. Given a fairly low out-
put impedance and reasonably high
input impedances, there is a decent
chance you might be able to drive three
tape machines at once without ap-
preciable signal deterioration. If there
1s signal deterioration, you can try isolat-
ing the tape machines from each other
by placing suitable resistance between
each machine’s input and the output
of the amplifier. You might try resis-
tance values between 100,000 and
500,000 ohms. The higher the value, the
more likelihood is there of significant
treble loss.

Recording In Church

Q. I am going to make a tape record-
ing of my friend’s church wedding. In
all of the recordings which I have listened
to that were made at church ceremonies,
the quality of the recording has been
poor. This seems to be due to a “boom-
ing” response caused by the long distance
between the microphone and the voices
being recorded. I cannot move the micro-
phones closer to the parties. Is there
some way, given this limitation, in which
I can get a more natural response?—Nor-
man M. Moltar, Ir,, Los Angeles. Calif.

A. A highly directional microphone—
a supercardiod—may be of help.” This
will concentrate on sound directly from
the front and will de-emphasize sounds
from the side and rear, thereby help-
ing to reduce echo. You might also use
some bass attenuation and/or treble
boost.

Low Voltage

Q. I have a Revox 636 tape recorder,
which has plagued me for some time. The
take-up reel refises to function during
recording and playback, although it
Sunctions well during rapid wind. 1
have taken the recorder 10 a local audio
dealer, who adjusted the brakes iwice,
and have taken it to the Revox Corp.

6

in New York several times. They say
that they have tested it there for several
days, that they reversed the take-up and
rewind motors, and have made a few
other changes. Revox claims thar it
always works well there, but as soon as
I bring the recorder home and put on a
reel of tape, the take-up motor soon
becomes sluggish and then stops. Revox
also says that it would not be due 1o
inadequate voltage since other voltages
would also be affected. If I turn the take-
up reel by hand, the recorder records and
reproduces well. —Joseph S. Ellison,
Springfield. Mass.

A. Nothing occurs to me beyond what
is already suggested in your letter,
namely the possibility of a low voltage
condition in your home. Have you
checked your line voltage? If low
voltage is indeed the cause of your
problem, a suitable transformer (one
that maintains output at a desired level)
can be installed between the house
outlet and your tape machine.

Extra Bass During Copying

Q. I own a Roberts 400X tape recorder
and a Uher 20 tape recorder. When I use
the 400X to copy tapes that already have
over-emphasized  bass, this machine

further emphasizes the bass. This has

happened not only when I play the tapes
on my Uher, but also with a number of
other tape machines used for playback.
I wrote to Rheem Manufacturing about
the problem and received an answer which
one could interpret as a polite suggestion
that I have rocks in my head. I am not
crazy and I can hear. The problem is a
very real one. A trip the 400X rook to a
local repair shop never solved anything. -

M. Glen Bair, Idaho Falls, Idaho.

A. Perhaps the reason you get bass
empbhasis is that the 400X supplies a
little too much bass—not enough to be
noticeable or objectionable when copy-
ing a flat tape, but becoming so when
copying a tape which itself contains too
much bass. [ suggest that you employ
the tone controls of your audio system,
if possible to adjust the bass to your
liking.

One Hundred Luck

[ you're willing 1o listen we know
we can convince you that dollar for ollar
model for muxlel, you get more high-
fudelity performance w
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If you have a problem or question on tape
recording, write to Mr. Herman Burstein at
AUDIO, 134 North Thirteenth  Street,
Philadelphia, Pa. 19107. Ali letters are
answered. Please enclose a stamped, self-
addressed envelope.

Visit one of
these FAIRFAX

"It Pays To Listen”

Dealers

(This is a partial list.)

Atianta Audio

Suite 106-108

141 West Wieuca Road
Atlanta, Georgia

Henry 0. Berman
12 East Lombard Street
Baltimore, Maryland

Carbondale Appliances
212 South Illinois Ave.
Carbondale, lllinois

Gill Custom House
8813 West 95th Street
Palos Hiiis, illinois

Glen Music
1331 F St. Northwest
Washington, D.C.

Glen Music
Loehman's Plaza
Rocksville, Maryland

Harmony Hut
1842 Willowbrook Mall
Wayne, New Jersey

Hi Fi Haven
1018 South Main Street
Cheshire, Connecticut

Hi Fi Studio Music Box
8-10 Park Avenue
Swarthmore, Penna.

House of Sound
633 So. State Street
Westport, Connecticut

Hyatt Hi Fi Stereo
171 South Goodman
Rochester, New York

Leonard Radio, Inc.
18 Warren Street
New York, New York

Leonard Radio, Inc.

1163 Avenue of the
Americas

New York, New York

Leonard Radio of
New Jersey

160 Route 17

Paramus, New Jersey

Mc Donald's Sound
Goods

4129 Shelbyville Road

Louisville, Kentucky

Music World Electronics
Hickory Square Center
641 Shunpike Road
Chatham, New Jersey

Soundarama

154 Valley Street

South Orange,
New Jersey

Sound City
319 Northwest 13th St.
Gainesville, Florida

Sound Stage

Bay Shore Shopping
Center

5926 N. Port
Washington Road

Milwaukee, Wisconsin

Sound Stage

2613 East Hampshire
Street

Milwaukee, Wisconsin

Sound Stage

Sound Stage

7204 West Greenfield
Ave.

Milwaukee, Wisconsin

Specialized Sound Inc.
409 State Street
Madison, Wisconsin

Summit Gift Gallery
1244 Route 23
Wayne, New Jersey

Summit Gift Gallery

39 West Northfield Ave.

Livingston, New Jersey
{Opening Oct. '72)

Summit Gift Gallery
417 Lafayette Avenue
Hawthorne, New Jersey

Summit Gift Gallery

3279 Route 46

Parsippany, New Jersey
(Opening Oct. '72)
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It pays to listen

One Hundred Lucky Winners will receive
this pair of FAIRFAX FX-100A Speakers
List Price $159.90 per pair.

If you’re willing to listen we know them against competitive speakers.
we can convince you that dollar for dollar,  Then fill out a Fairfax Entry Card. You
model for model, you get more high- can be one of the 100 lucky winners of a
fidelity performance with Supersound pair of supersounding Fairfax FX-100A
by Fairfax. Speakers.

In fact, we’re giving away about These 2.way, 2-speaker systems Teature » heavy duty 87 bass driver,
$16,000 worth of speakers to audio apecial 3% tecter, tube ducted Bort el o o Peariap and. tonal baisace.

enthusiasts who visit their Fairfax "

. . ' SUPERSOUND . . . a new
Dealer for a Sound Comparison. Listen CFAI F4 X definition of the listening
to any Fairfax System from our compact, EXpEHiSice.
. . INDUSTRIES INC. 900 Passaic Ave., East Newark, N.J. 07029
inexpensive bookshelf model to our
incredible 12 speaker (4-way system) O e Qs st it o UL e e,
Wall of Sound . Ask your dealer to match D D e D Frany his dester my Lo the value af the FX-100A-

Check No. 7 on Reader Service Card



Be sure
to attend ...

THE AUDIO
ENGINEERING
SOCIETY’S

43rd Technical
Meeting and
Exhibition of
Professional
Equipment

at the
Waldorf-Astoria
New York City
September 12-15

For details, write or phone:

AUDIO ENGINEERING SOCIETY
60 E 42nd St NY NY

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

10016 - Phone: 661-2355

Behind The Scenes

Bert
Whyte

e

HE MIDWEST Acoustic Conference

I in Chicago, the Consumer Elec-

tronics Show also in Chicago and
the Brigham Young Univ. Audio Sem-
inar in Provo, Utah, have been duly
attended and your peripatetic reporter
is home from the quadraphonic wars,
weary, but hopefully wiser. I am look-
ing forward to a few weeks of R and
R before my batman packs my kit and
[ return to the front lines at the Elec-
tron Show at the Royal York in Toron-
to late in August, followed by the AES
convention and IHF show in Sep-
tember in New York.

When one attends these various af-
fairs, one naturally pays attention to
the business for which these meetings
were convened. However, it must be
noted that there are many peripheral
activities at these affairs . . . mmi-
meetings . . . demonstrations in pri-
vate hotel suites . . . perhaps just a
casual chat in a corridor, or a drink
and some “off-the-cuff” revelations
from a panelist or exhibitor. Quite often
the information garnered is as signifi-
cant as the main business of the con-
vention. It all adds up to a tremendous
program input to that computer between
one’s ears, and one hopes that the
“memory cores” will ultimately per-
mit a reasonable assessment and eval-
uation of all that welter of informa-
tion! Needless to say, at these meetings
there were many matters of interest to
a very broad spectrum of the audio
community, and it is unfortunate that
space will not allow detailed coverage.
The term “highlights” has a certain
stigma attached to it in these days of
predigested, packaged information, so
you will have to forgive the use of this
expedient. Herewith is my report on
a few of the significant developments
stemming from the aforementioned
meetings.

Itis fairly common knowledge aumong
regular readers of this column that I
am a hard-core, uncompromising de-
votee of open-reel recording. For sev-
eral years I have been advocating the
production of Dolby B open-reel re-
corded tapes, with Ampex Stereo Tapes
the target of my unrelenting diatribes.
Ampex was chosen for this assault on
the purely logical grounds that they
were the largest producers of recorded
tapes in all formats, the record com-
panies who were their licensers could
furnish Dolby A copy masters, and
since Ampex was producing Dolby B
cassettes, they had all the necessary
equipment for the production of open-
reel recorded tapes with Dolby B noise

reduction. All it really took to start
the ball rolling was an executive deci-
sion. You will recall that some months
ago [ gave you the name and address
of the general manager of Ampex Ste-
reo Tapes and urged you to write him,
expressing your desire for Dolby open-
reel tapes. During this same period my
friend Larry Zide, editor of dB Maga-
zine, was making himself equally pes-
tiferous to Ampex anent Dolby open-
reel tapes. I know from copies of
letters I have seen and by reports from
Ampex that quite a few readers did
indeed write and give Ampex the “nee-
dle”! Well, friends, between my prod-
ding and Larry Zide’s pushing and
your letters . . . would you believe
that just before I left New York for
the CES in Chicago I received a phone
call from Mike Ayers, Ampex Stereo
Tapes’ personable and efficient PR
man in New York? Mike said, “Okay
you and Larry win . . .drop around to
the AST booth at the CES, and we’ll
have a present for you” Yup, you
guessed it . . . lo and behold, Larry
and [ were given a special Dolby B
open-reel demonstration tape'! By gad,
for once, being a pain in the you-
know-what, paid off!

I was delighted to receive the tape
of course, but was unprepared and sur-
prised by the music on the tape. The
unexpected bonus was that the pro-
gram material was from the Deutsche
Grammophon catalog. Those of us on
the “inside” knew that all the Boston
Symphony recordings made since DGG
took over the orchestra from RCA
were produced with Dolby A and in
four-channel stereo to boot (in fact,
I have heard part of the DGG quadra-
phonic “1812 Overture”). However, we
also knew that back at home base in
Hamburg, DGG just sat on the Dolby
quadraphonic tapes. To my knowledge,
not even the regular disc production
was cut from the Dolby A master,
but most likely from an expanded nor-
mal copy. By nature a very conser-
vative record company, DGG was
undoubtedly waiting for these new con-
cepts to become more firmly estab-
lished before they released any mate-
rial. In any case, kudos to the persua-
sive, golden-tongued Ampex man who
talked DGG into furnishing them with
Dolby A copymasters. The music on
the tape that was given to me consists
of the opening “Mars” movement of
Gustav Holst’s Planets, conducted by
William Steinberg, and the third move-
ment of Walter Piston’s Symphony #
2, conducted by young Michael Tilson
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The Magnificent Seven

We’'ve been hearmg unsolicited rave reviews from soundmen across the
country concerning our seven ingeniously versatile problem-solving audio
control components (1) M68 Mlcrophone Mixer, vanguard of the low-cost,
high-performance portable mixers; (2) M68- RM Mixer, with built-in reverb
for vocalists and special effects; (3) M67 Mixer, the trall blazing low-cost
professional mixer; (4) M63 Audio Control Center that gives you variable
response shaping; (5) M62V Level-Loc, the audio Ievel controller that auto-
matically limits output level; (6) M688 Stereo Mixer, made to order for stereo
recording and audio-visual work and finally, 7 M675 Broadcast Production
Master, that teams up with our M67 to give a complete broadcast production
console (with cuing) for under $325. Write for the new Shure Circuitry catalog
that shows them all:

222 Hartrey Ave., Evanston, Iil. 60204 SHLWUIFRE
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Thomas. What did it sound like? Just
plain sensational! It is astonishing how
much cleaner the overall sound is
with the Dolby processing. Complex
orchestral textures become much more
transparent, every note is clearly de-
lineated. It must be said that the music
could have been more carefully chosen
to demonstrate the efficiency of the
Dolby B system. There are many high
level passages in the “Mars” piece
and quite a few in the Piston 2nd, in
which, of course, the Dolby is inop-
erative, the circuit at that level acting
as a unity gain amplifier. However
there are sufficient low level passages
as well as rests in the scores, which

are heard blessedly free of tape hiss.
I have played this tape for quite a few
friends who not only lavished praise
on it for its high quality, but who were
excited by the implications of this tape.
Ampex can draw on the Dolby master
resources of such companies as London/
Decca, Vanguard, and now DGG, and
I am very pleased that Ampex has
asked me to furnish them with a list
of works from their catalogs that would
be suitable for production as Dolby
B open-reel tapes. If all goes according
to plan, you should be able to buy
open-reel Dolby B tapes by early fall
of this year. I should point out that
the tape played back equally well on

They sound better.

The TDC line of loudspeakers was designed to provide good sound
at reasonable prices. The Transducer Development Company be-
lieves that specifications fall short of determining how good a
speaker sounds, and TDC believes that sound is what counts. How-
ever, one specification that most people are concerned with is price.
So TDC set out to design speakers that above all sound good and
are moderately priced. Listening audiences were equipped with e-
lectronic equalizers and asked to modify the original designs to
make them sound better. When a consensus was reached, the de-
sired equalization was built into the speaker by mechanical and e-
lectrical design changes. By repeating this process, significantly im-
proved speakers were obtained - at reasonable prices. And by im-
proved, TDC means they sound better.

To prove our point, we ask only that you listen to TDC speakers
in A vs. B listening tests with comparably priced speaker systems.
All TDC speakers are covered by a 5-year parts and labor warranty
and exchange at the dealer of units found defective within 90 days

of purchase.

Model 1A
$59.95/pr

Model IVA
$129.95/pr

Model VIA
$199.95/pr
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Transducer Development Company
206 Classon Ave. Brooklyn, N.Y.

Check No. 10 on Reader Service Card

a Revox A77 with built-in Dolby, and
on Ampex and Astrocom tape decks
with Dolby add-on units. With the
imminent emergence of Dolby open-
reel tapes, it is timely that the first
pre-production samples of the Signetics
IC Dolby B chip are being delivered
to Dolby licensees. With such other
manufacturers as Fairchild and Texas
Instruments and possibly Motorola
eventually entering into production of
the Dolby IC chip, the price is expect-
ed to reach levels as low as $3.00 per
unit and perhaps even less. This paves
the way for really low cost Dolby B
playback-only units, which would work
right in with the new Ampex tapes, as
well as the quadraphonic open-reel
tapes with “fore and aft” Dolby B noise
reduction, announced recently by Van-
guard.

As you may know, the sale of open-
reel tape decks, especially the higher-
priced units above $300.00, has been
showing modest but steady increase
for the past several years. Sad to re-
late, open-reel recorded tapes have
experienced declining sales. Without
question the biggest reason has been
the curse of tape hiss. I've said it
before and I'll say it again . . . the
rebirth of the open-reel format when
the Dolby B tapes become available
will startle the hi-fi industry and prove
once and for all the vitality of this
format.

At the CES, far from the madding
crowds at McCormick Place, Advent
was set up in a hotel suite, demon-
strating the first fruits of a project
announced many months ago . . . to
wit, the production of high quality
recorded cassettes. Unfortunately, 1
didn’t get a chance to attend the dem-
onstrations, but I had several pairs of
surrogate ears, for which I have a high
regard, who were there and they were
most impressed and enthusiastic about
the Advent cassettes. What Advent
has done is to arrange to use the Dolby
A masters from the Nonesuch Records
catalog, which is fairly comprehensive
and encompasses Both standard classical
works and a good bit of esoterica.
Many of the Nonesuch tapes are of
superb quality, having been recorded
by Marc Aubort, former vice-president
of Dolby Laboratories in the U.S. and
a top recordists in the classical field
with that rare combination of technical
expertise and knowledge of music.
Having at least partially solved the
problem of high quality source mate-
rial, Advent proceeded to duplicate
their recorded cassettes on chromium
dioxide tape at a speed ratio of four
to one. This ratio is a far cry from the
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usual 32-to-1 speed of regular com-
mercial cassette duplication. We know
from considerable experience that it
is possible to make outstandingly good
recorded cassettes on chromium di-
oxide tape at a one-to-one ratio. A four-
to-one ratio would seem to be the
minimum duping speed that could be
used commensurate with modest pro-
duction quantities. Naturally, overall
production would depend on how many
slave units were in operation. My in-
formants tell me the sound on these
new Advent cassettes was exceptionally
clean and not only markedly free of
tape hiss, but with little evidence of
drop-outs or modulation noise. If the
high quality can be maintained consis-
tently, Advent has advanced the case
for the cassette considerably. It is to
be hoped that their effort is supported
and that they gain access to other high
quality masters. 1 for one am looking
forward to auditioning these exciting
new cassettes.

Interesting aspects of the Midwest
Acoustic Conference and the Brigham
Young Univ. Audio Seminar were the
demonstrations and lectures given by
Bill Putnam of United Recording. Bill
not only outlined the uses of time de-
lay in pop studio recording via his
Cooper Time Cube unit, but expound-
ed on a refreshing new pop recording
philosophy. Bill certainly qualifies as
among the top half-dozen mixing engi-
neers in the country, and in his lec-
tures he commented on the strictures
and limitations of present day pop re-
cording practises. He pointed out that
no matter how clever and even innova-
tive most engineers are in their pop
mixing, the end result is the inevitable
two-channel or four-channel mono-

phonic recording rather than stereo
recording in its classical definition. The
desires of the pop record producer (and
what the producer thinks the public
ought to have in terms of sound qual-
ity) is a factor of course and unquestion-
ably is largely responsible for a large
degree of the inflexible, circumscribed
approach to pop recording in the
studios. Bill showed that with the Haas
Effect working for an engineer who
uses time delay in conjunction with
typical reverb devices (such as the
EMT plates), you get a sort of “some-
thing for nothing” enhancement of
perspective. The resultant sound has
an open, spacious quality more akin
to that obtained in a large hall, yet
loses little of the “close-up” sense of
“presence” considered so vital in pop
recording. 1 don’t think Bill is expect-
ing to create an overnight change in
recording techniques. The important
thing is that there are some new tools

Bernstein in SQ

four corners.

The new Bernstein Mass has certainly inspired
some mixed feelings among the critics. I myself
find this work to be a curious mixture of gran-
deur and utter banalities which is completely
fascinating. It has a touch of Mahler and Poulenc
with more than a hint of West Side Story padded
out with moronic pseudo-Rock trivia. But the
sound itself and the dramatic use of quadra-
phonics in the CBS SQ record is simply superb.
The listener is really engulfed in sound with the
variously placed choral groups, vocalists, and
instrumentalists making a stunning impact, It
shows what can be achieved with this new me-
dium besides having instruments playing in all

George W. Tillert

available to engineers; there are some
alternatives to current studio practices
that seem to have considerable poten-
tial for the creation of exciting new
sounds.

As 1 certainly don’t have to remind
you, nothing has been resolved in the
battle of the matrixes or matrix versus
CD-4 discrete disc. One thing was no-
table at these recent shows I attended
as regards quadraphonic sound. Even
among some staunch matrix disc sup-
porters there was a definite “ground
swell” for the idea of the combined
discrete/matrix disc mentioned some
months ago by Ed Canby and Len
Feldman. Engineers with impressive
credentials have said that this combo
disc should not present any particular
technical problems, and that the whole
thing was really more of a matter of
the contending forces sitting down at
the peace talk and working out the de-
tails. Well, could be, fellas, but 1 have
just been told by the CD-4 camp
that while there is merit in the idea,
there are some very formidable tech-
nical problems in cutting and encoding
such a disc, which would take at least
a year to resolve. They also contend
that with so much information crammed
onto the walls of the record groove,
some compromises in quality would
be necessary, and they would be most
unhappy to undertake such a degra-
dation of their system. Now, don’t go
raising your eyebrow at me! I'm just
telling you what the man said.

One tlast item this month. At the
Brigham Young seminar there was a
gentleman, who had traveled all the
way from Canada at obviously con-
siderable expense, who stated he was
attending the seminar because thus
far he thought quadraphonic was a
big nothing . . . he was singularly un-
impressed by its supposed virtues . . .
and he wanted to be shown he was
wrong. | don’t know whether the sem-
inar made him a true believer or not,
but it points up the fact that here was
a man who, prior to his attending the
seminar, had obviously never had a
proper demonstration of four-channel
stereo. One can almost guarantee
that the demonstrations he heard were
not conducted in his home. This is
central to the whole proposition of
quadraphonic sound . . . demonstrations
in the average audio salon and cer-
tainly in the oversized rooms used for
meetings and demonstrations by vari-
ous technical societies cannot be com-
pared to the quadraphonic experience
in the home. It is a serious obstacle to
the propagation of quadraphonic sound
and some sort of “loaner” equipment
scheme worked out by the retailers
would seem to have a high priority.
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BASF jamproof cassettes.

Now ell BASF cassettes feature
jamproaf special mechanics.
The nmrost significant design
kreak-hrough in the cassette
marketrlace today. Prevents
jamming of invaluable record-
ings. Eliminates wow and flutter.
Frevents tage edge dropouts.

Finally, 2 cassette with 100%
mechanical reliability. Buy
BASF Cassettes with jamproof
special mechanics.

For the BASF dealer nearest
you, write BASF SYSTEMS INC,
Bedford, Massachusetts 01730.

Check No. 13 on Reader Service Card
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HIS MONTH the first prize of

I $50.00 goes to Robert Austin of

New York for his recording of
a concert given in the Riverside
Church. Organist was Frederick Swan
and the singer was Robert Cummings
and among the works played in this
Abendmusikalien were Three Sonatas
Sfor Organ and Strings by Mozart and
Dupre’s Variations on a Noel. The
recorder was an Ampex 960 and two
Shure mics were set up about 25 ft.
apart facing the soloists who were on
a platform in the center of the 85-ft.
long chapel. Robert says there was
no chance to make proper tests be-
fore the concert but nevertheless re-
sults were very good indeed with a
nice balance and excellent organ tone.

Second prize of $25.00 goes to S.
Woythaler of Newport, RI, for a
magnificent recording of the Univ. of
Rhode Island Wind Ensemble. Works
included Rhapsodality Band conducted
by Arthur Custer, the composer, and
Vincent  Perichetti’s  Celebrations—
also conducted by the composer and
sung by the R.I. Univ. Chorus. Quality
was excellent with good dynamic range
and plenty of “bite” in the brass.
Recorder was a Revox A-77 and mikes
were two Syncron AU-7a condenser
types which were placed on a boom
8-ft. high and I5-ft. in front of the
orchestra. A TEAC A-1200 was used
for dubbing,

Consolation prizes of Maxell or
BASF low-noise tapes will be sent
to the following (among others too
numerous to list):

Robert Florian of Brookfield, IIl.,
for an interesting mélange of Joan
Baez, the Fifth Dimension, and various
political speeches. Unfortunately no
details of the equipment used are
given.

If there were a prize for originality,
it would certainly go to Mortimer Gold-
berg of Tappan, New York, for his
two tapes—Symphony of the Birds
and Hear the Animals Sing. The first
was made by recording real birds
and then reducing the recording speed
to as slow as one-eighth normal, thus
lowering the pitch. Portions of the calls
were then excerpted and mixed to
compose the symphony. Hear the
Animals Sing was made in a similar
manner and a commentary dubbed
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in. The piece de resistance of this “Ani-
mal Farm” is a young boy leading
the animals in a version of Old Mac-
Donald Had a Farm. Incredible! The
least we can do is to send Mortimer
two tapes. Maybe he will come up
with a  Zoological Concerto one
day. . ..

Richard Price of Westland, Mich.,
sent in a recording of the Westland
Symphony Orchestra and Rackham
Choir made in Detroit’s Orchestra
Hall. This particular hall had not been
used for 20 years (Mercury made some
of their early recordings of the Detroit
Symphony there). Some months ago,
it was sold to Gino’s but the local
community managed to buy it back
and eventually they hope to raise funds
to refurnish it. Richard says that some
of the background noises were due
to water dripping on the stage and to
pigeons flying above! (A pity Mr.
Goldberg wasn’t there.) Equipment
used was a Revox A-77 (15 ips), another
for dubbing at 7% ips, a Gately Pro-
Kit SM-6, an Advent 100 Dolby
unit, two Sony ECM-22P mics. Sound
is clean with good presence and the
works performed included Negro
spirituals, Stravinsky’s Parer Noster,
and choruses from Handel’s Messiah.
Also in the program were Rod’s Little
Acre trio with selections from Brubeck.
Unfortunately, these items were not
recorded as the temporary electric
wiring would not carry the power
for their amplifiers as well as Richard’s
equipment and so Richard had to
defer to popular opinion in the hall
and switch off!

Composition  for Synthesizer #38
was the title of a tape sent by Stephen
Blair of Newburyport, Mass. It was
composed on a Moog and the recorder
was a Revox 1102 HS and the tape
was transferred to a Sony TC 355
via an Advent 101 Dolby unit. Some
interesting effects, well recorded.

James K. Jobson of Atlanta, Ga.,
was a winner in June, so it probably
would not be fair to award him another
prize—although this second tape is
certainly as good as the first. It is a
recording of L’Infant Prodige by De-
bussy and this work involves three
singers and a piano. The recorder was

N

a Crown CX-822 and two Turner
500 mics were used for the piano while
two AKG D-119 ES mics were used
on booms for the three singers. A baffle
was placed between the piano and
the singers to produce the required
balance. Piano tone was excellent
and the stereo image most convincing,

Frank Ruhl of Fairfield, Ohio, used
a TEAC TCA-42 recorder, a Sony
MX-12 mixer plus a Shure RM-70
unit to record five songs—all originals.
Stereo image was exceptionally good
with lead guitar on the left, vocalist
at the left of center, drums and
bass next, and then a steel guitar
at extreme right. The most successful
number was Diggin® More Coal with
a sewer drain and a knife used to give
the effect of picking at the coal face!

The next tape came from Canada—
Bon View, Ontario—and it was sent in
by John Woodward who recorded a
singing group called “Sing-Out West-
End.” These are all high school or
college students who, John says, “travel
around singing for their supper.” Re-
corder was a Revox A-77, mics were
Sony ECM-22’s with E-V dynamics.
Shure and Switchcraft mixers were
employed together with an Advent
100 Dolby unit.

Tom Porett of Philadelphia sent in
a most interesting tape recording of
the famous local Mummer’s Parade,
complete with interviews and crowd
effects—all skillfully put together. Tom
used a Nagra IV and a Norelco Carry-
corder, a Revox HS-77, and an Advent
FBC unit.

The next tape was made in Mexico—
at the Hotel El Ejecutivo in Mexico
City to be precise. 1t was made by
Lee Price of Coral City, Fla.,, and Lee
recorded a stage performance by The
Cabelleros—who were in pretty good
form, no doubt fortified by generous
helping of tequilla. The recorder was
a Nagra IIl and Lee says that one
Louis Castenada held the E-V 635
microphone—which was mounted on
a pole!

The competition was closed at the
end of June but there are still 60 tapes
left (including some at 15 ips). These
will be divided into two groups of 30
and winners announced in our October
and November issues. A
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Recently a number of influential publications have
said some very nice things about our loudspeakers.
And we're most grateful. But reviews—even good
ones—don't tell the whole story. Stated simo'y, the
only way to judge a loudspeaker is to hecs it. Pic-
tured here are four of our best selling models.
To the far left, our extraordinary little Thirty-Two
($47.501). Next, the very popular Seventeen
{$74.95t). Up front, the classic Six ($134.004!. And

finally, the spectacular Five ($189.951). If you really
want to know what KtH is all about, we suggest you
listen to any one or all of these fine loudspeakers.
And when you do, we're sure you'll agree that KLH
delivers everything the reviews promised—and then
some.

For more information, visit your KtH dealer or
write to KLH Research and Development, 30 Cross
St., Cambridge, Mass. 02139

=

If you think
our reviews sounded good,
wait till you hear our
loudspeakers!
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KLH RESEARCH AND DEVELOPMENT
A Division of The Singer Company

ISoggested tetail price—~siightly hl;

th and Wesi *A trademark of
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HIS ISSUE is our Annual Directory number
Tand more than 40 pages list the specifica-

tions of amplifiers, receivers, loudspeakers,
and other components. Even so, the list is far
from complete—some manufacturers do not like
to give us details of new products until they are
on the market, others, such as McIntosh, do not
want to be listed for reasons of their own, and
then there is always the problem of space. I
would like to emphasize once again that the fig-
ures given are supplied by the manufacturers
themselves and are not the results of our tests.

Please note that we had originally intended to
include a five-page section on microphones in
this 1ssue, but i1t was cancelled at the last moment
because of the space considerations mentioned
above. This directory will appear in the Decem-
ber issue, together with articles on microphone
use.

Small speaker systems are reviewed in this
issue, and comments on this comparison method
of evaluation will be welcomed. Our equipment
reviews are generally recognised throughout the
world as being absoultely impartial and strictly
factual. They are carried out with great care by
highly qualified engineers with many years ex-
perience. We make many criticisms and occa-
sionally our reports disclose discrepancies be-
tween manufacturer’s claims and the hard facts,
but even so, we are sometimes asked why we do
not print really bad reviews—real stinkers. Well,
we do get bad products and we tell the makers
so. Usually the design is modified or the pro-
duct withdrawn from the market. Loudspeakers
cause most of the trouble, as it seems that any-
one who knows a dynamic speaker has a magnet
and a voice coil feels competent enough to put
two or three in a cabinet and thereby hope to
make a fortune. Time and time again, I have
attended demonstrations where such speakers
have been confidently compared with KLH, AR
or other well-known systems with spectacular
results. Sometimes the level controls have been
turned down on the competitor’s speakers but
more often than not the New System using Spe-
cial Phase Compensated Crossovers or New
Acoustic Principles turns out to have a nasty
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bass resonance or a whopping great peak in the
upper mid-range—or both . . . So really, there
1s no sense in wasting the time and space on
them—even if we do lose some advertising.

Among the products now being tested are the
following: Phase Linear 400 amplifier, Sherwood
7100 receiver, Harman-Kardon Citation 14 Dolby
tuner, Revox A77 Dolby recorder, Sony 2000F
preamp, TEAC TCA-42 and 3340 recorders, and
Scott 433 tuner and 477 receiver. Loudspeakers
include the Infinity 1001, Scott Design 51, East-
man/Martin Crescendo, ESS VII, Design Acous-
tics, Jensen 4, AR LST, Fairfax FTA-2, Empire
7500, Rogersound RSL 28, EPI 201A, small Ad-
vent, and SAE Mk 12,

The next IHF Hi-Fi Show will take place in
the New York Statler-Hilton from September
28th to October Ist. Times of admission are 4:00
to 10:00 p.m. on Thursday and Friday, 2:00 to
10:00 p.m. on Saturday and 12:00 noon to 7:00
p-m. on Sunday.

This year, the A.E.S. Convention will be held
at the New York Waldorf-Astoria Hotel and it
looks as if Vanguard’s John Woram will be a
very busy man. On Tuesday, he will be chairing
the quadraphonic sessions when papers dealing
with several aspects will be presented, and later
in the day, at 7:30 p.m. to be exact, he will be
the chairman of a general meeting. Panelists have
not yet been announced, but John tells me that
a number of subjects will be discussed.

Eurythmics is the term generally used to de-
scribe “harmonic bodily exercise with music,”
but a French company, Audax, uses the term to
describe their speaker systems. Come to think of
it, the term is not thar inappropriate as these
musical exercises are usually suffered by preg-
nant ladies and the French word for pregnant
and speaker enclosures is the same, enceinte. A
disturbing thought. GW.T.
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Pickering

100%

Music Power Cartridges

“tell the truth, the whole truth

and nothmg but the truth”

There is only one truth in re-

corded mustc—the sound that is in the
* record grooves.

In the reproduction process,a lot
of things can distort the truth.

To begin with, the cartridge.

An incfheient cartrldge can rob
music of its instrumental definition,
of its overtones and harmonics in the
upper frequency range. In these im-
portant audio frequencics, some car-
tridges suffer as much as a 509% loss
in music power. Which means that

what you are hearing 1s a half-truth.

All Pickering XV-15 cartridges
deliver 100% Music Power. They
reproduce cvenly across the entire
musical spectrum. They don’t add.
They don’t subtract. They don’t
distort.

What’s more, every Pickering
XV-15 is designed to provide this
optimum performance with specific
record plavers. So, when vou buy a
Pickering XV-15 cartridge, we ask
vou to check its DCF (Dynamic
Coupling Factor) rating with our
DCEF chart first, to make certain vou
get the model that’s best for vou.
That way vou just spend what vou
have to to get at the truth. In price
ranges to suit vour cquipment. For
more information write: Pickering &
Co., Inc., Dept. D, 101 Sunnyside
Bl\d thVIC\\ New \or]\ 11803.

@ PICKERING

for those who can |hear the difference”

A1l Pickering cartridges are designed for use with 2// two and four-channel matrix derived compatible systems.

Check No. 19 on Reader Service Card



CONSTRUCTING
A ROOM EQUALIZER

Dick Crawford

ROOM EQUALIZER is to a loud-
Aspeaker what makeup is to a

woman: it can change the
character, the mood, the color. I'm
going to discuss some of the character-
istics of good room equalizers, and
then show a circuit that can be used
as a room equalizer, or, if you prefer,
as an electronic crossover network, or
both.

What exactly is a room equalizer?
To my mind it is a sophisticated tone
control. I say sophisticated because a
room equalizer has many separate
frequency bands rather than just bass
and treble. This gives it the ability
to correct for loudspeaker or room
characteristics more exactly. For ex-
ample, if a room is unusually resonant
at a certain frequency, then the reso-
nance can be corrected by the equalizer
without seriously affecting other fre-
quencies.

A room equalizer has filters that
separate the audio signal into fre-
quency bands, and then attenuators
which set the gain in each of these
bands. Next the output of each band
is combined with all the other bands
to reconstitute the audio signal, now
equalized. One obvious way to make
an electronic crossover would be to
combine only the lower frequency bands
to create the woofer channel; another
group of bands would form the mid-
range, and the final set of bands would
g0 to the tweeter. Such an arrangement
would give the advantages of a room
equalizer and an electronic crossover
network. More of this later, let’s now
turn to the criteria of a good room
equalizer.

1. Flat frequency response. If the equal-
izer is set “flat,” that is, no equalization,
then its frequency response should be
just that. This is difficult to achieve
in most room equalizer designs because
it requires excellent matching of the
reactive components in the filter for
each band. The normal 10% tolerance
on electronic parts is too much for
such matching.

2. Sharp cutoff at band edges. The
filter should cutoff at 12 decibels per
octave or more so that adjusting one
band won’t significantly affect adjacent
bands.
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Fig. 1—Supplementary filter.

3. Sufficient bands. Obviously the
more bands, the greater the flexibility,
but too many bands and adjustment
becomes difficult. Keep in mind that
we are correcting for characteristics
that we hope are relatively broadband.
I chose octave bandwidths as being a
reasonable compromise between com-
plexity and versatility.

4. Calibration. It seems desirable to
me that the gain adjustment for each
band should be calibrated so that
the user knows what equalization he
is using,.

5. Distortion. The room equalizer
should not add appreciable distortion
to the signal at any setting of the con-
trols. This applies to hum and noise
also.

How do we design a room equalizer
to meet these goals? I used a. clever
technique suggested to me by Bernard
M. Oliver and shown in Fig. 1. Start
with a suitable low-pass filter. Then

you subtract the output of the low-pass
filter from the original input signal.
The subtracted signal behaves as if it
had gone through a high-pass filter.
Simple. But you have to be careful in
the design of the low-pass filter in
order to get a symmetrical response,
that is, one in which both the low-pass
and the high-pass attenuations are of
similar slope in decibels per octave.
Dr. Oliver also figured this out, and
Fig. 2 shows some of the theoretically
possible characteristics for different
transfer functions.

One characteristic of this class of
filter (at least as so far developed)
is the peaking in the vicinity of
crossover. Indeed, these peaks are
necessary when dealing with filters of
greater than nine decibels per octave
slope. This is because of the phase
shift in each filter, leading to signals
that partially oppose at crossover. With-
out the peaks there would be a dip in
the response at crossover. This is one
reason why careful crossover design
is necessary with conventional crossover
networks to avoid interference dips
in the response.

As the reader can see from Fig. 2,
the difficulty with the higher order
filters is that the peak response near
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Fig. 2—Responses of supplementary filters.
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Fig. 3—Circuit diagram of supplementary filter.

crossover grows inordinately. 1 chose
the 12 decibel per octave case. It is
possible to synthesize the transfer func-
tions shown in Fig. 2 exactly, and the
results are very close to those predicted.
A cheaper and simpler method is to
approximate the desired low pass with
the circuit of Fig. 3.

Incidentally, there may be some con-
fusion as to where the crossover fre-
quency is located. If we adopt the
conventional -3 decibel point, then we
have different crossover frequencies
for the low and high pass sections of
the same filter! I hope the reader won’t
object if I define the crossover fre-
quency as that point where the response
of the high pass section crosses over
the response of the low pass section
even though the response of both of
these is greater there than it is in the
midband of either section.

Figure 4 shows how the basic circuit
of Fig. 3 is repeated and connected
to form a nine-band equalizer. The
circuit is shown only for a single chan-
nel, but for stereo can be simply re-
peated. Notice that the bandpass sections

are created by taking the difference
between two low-pass sections. Like-
wise the high frequency cutoff of band
8 (4-8 kHz) also creates the low fre-
quency of band 9 (8 kHz). There is no
high frequency cutoff for band 9, other
than what is the natural limit of the
amplifiers used, so band 9 is assym-
metrical. If the reader wants a rapid
cutoff at 20 kHz and 20 kHz, then he
can substitute the circuit of Fig. 5 for
the portion of Fig. 4 within the dotted
lines. The 20 kHz cutoff allows boost-
ing the bass without suffering from
infrasonic interference such as turn-

INPUT

o
047
215K

table rumble. The 741C operational
amplifiers can be Texas Instruments
SN72741P, Fairchild U9T7741393,
RCA CA3741CT or any other 741C
you may happen to like. There are 30
of these operational amplifiers used in
this design and at this quantity the
price varies from $1.04 to $1.50 de-
pending on the source. I did not show
all the power supply wiring in order to
simplify Fig. 4, but, as you might imag-
ine, the plus 15 volts is connected to
pin 7 and the minus 15 volts to pin 4
of all the 741Cs.

The output of each band is brought
to a front panel connector in the unit
I built, as this might be useful for some
forms of experimentation or analysis.

Notice that each band of the room
equalizer has its own attenuator. The
schematic of the attenuator is shown
in Fig. 6 along with the power supply.
The values shown for the attenuator
resistors result in 3 decibel steps, for
a possible boost of 15 decibels or a cut
of 18 decibels in each band. If you use
1% resistors the attenuator will be within
about 0.25 decibels accuracy. 5% resistors
will give at worst about | decibel ac-
curacy, and 10% resistors about 2 deci-
bels.

The power supply, shown in Fig. 6,
is a simple design which can easily
supply the 60 milliamperes required
for a single channel. Note that for
stereo, heat sinks (fan top radiators
or the like) should be placed on the
two transistors in the power supply.

Returning to Fig. 4, we see that the
values for the components used in the
low-pass filter sections are shown in a
table. One advantage of this design
is the convenient and non-critical values
of these components. There are many
resistors in Fig. 4 that are unmarked,
and these, as noted, are all 10 kilohms,
1%. 2% resistors may be used here,
but then the selectivity of the filter
sections may be degraded in the -30 to
-40 decibel region. The outputs of
the three lower bands are combined in
the summing amplifiers to give an elec-
tronic crossover for a woofer. The three
middle octaves likewise yield a mid-
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range channel, and the three upper
bands when combined provide the
signal for the tweeter amplifier. The
crossover frequencies may be changed
simply by summing different combi-
nations of bands. Or you may prefer
to just build an electronic crossover
using Fig. 3. Let me point out that the
resulting crossover has steep skirts
near crossover, where they are needed,
and milder skirts some distance from
crossover.

The results of the room equalizer
are shown in Fig. 7. Notice that the
bands don’t all have the same per-
centage bandwidth, nor are the skirt
characteristics all identical. This is
because of the inevitable variation in
component values. The curves are all
very good for -20 decibels or so, and
that is what matters. When used as a
crossover network, Fig. 8 gives the
characteristics. Figure 8 also shows the
output frequency response curve when
all nine bands are set “flat.” The result,
flat within 0.25 decibel, is gratifying
and proof that it all works.

The distortion curves for a | kHz
sine wave input and flat output are
shown in Fig. 9. This also shows the
effect upon distortion of boosting the
upper three bands by 12 decibels with
a | volt 1 kHz input. This boosts the
distortion as the bands in which the
harmonics of the | kHz input fall are
being emphasized. The distortion is
still acceptably low.

With the input open curcuited the
noise is 200 microvolts rms. Short cir-
cuited itis 150 microvolts rms. The noise
is mostly in the form of spikes up to
1.5 millivolts peak. This is referred to
as “popcorn noise” and is a characteristic
of many operational amplifiers such
as the 741C. At any rate, this amount
of noise i1s 74 decibels below a 1 volt
signal, so it’s rather academic.

If used as a crossover network this
design is correct for all loudspeakers
mounted on the same plane and as
close to each other as possible. This
is because the filter has already corrected
for the phase shift between loudspeakers.
Especially get the midrange close to
the woofer.

Figure 10 is a picture of the unit.
The input and output are at the lower
and upper right. The three outputs
next to them are, from top to bottom,
for the tweeter, mid-range, and woofer
when used as an electronic crossover.
The knobs or at least the skirts, are
homemade. Such knobs are, of course,
commercially available. Bond paper
is glued to washers, marked with the
proper numbers, and then glued to
the rear of regular knobs. Below each
knob is the output from each channel.
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Are the results worth the effort? I
think so. One thing about such a room
equalizer is that it can make almost
any speaker system sound like any
other. This doesn’t mean that it can
make a poor loudspeaker into a good

1.0

0.5 =

0.1

0.05

DISTORTION - %

0.01

0.3 1

one, because it doesn’t do anything to
improve the transient response of a
speaker system. (Or reduce distortion,
coloration, etc.—Ed.) But if you like a
bit of presence, dial in some more 2-4
and/or 4-8 kHz signal. If you’re a
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In the past, Thorens turrtables we-e
exclusively sought by thase select few
who demanded the ultimate and had the
unlimited purse to indulge their tastes.
Many others with similar discerning
preferences, but with more moderate
means, were obliged to compromise
their critical standards.

Happily, this situation has now been
resolved. Because Thorens now ofers
the TD-150 Mark Il 2- speed integrated
transcription turntable. Incorporating
many of the advanced engineering
features and refinements of Thorens’
more sophisticated models, it enhances
the legend of Thorens quality.

Check No. 24 on Reader Service Card

bass buff, put in some bass below 60
kHz. Once you determine the equal-
ization you want, you can design the
proper circuit and build it into the
system. Or, if you like knobs you can
leave the equalizer in the system.

Fig. 9—Distortion components versus
level: A, 2nd harmonic with boost; B,
3rd harmonic with boost; C, 2nd har-
monic, flat response, and D, 3rd
harmonic, flat response.

' .?ZT’

u‘”w

Fig. 10—View of the completed unit.

Priced at $140, including tonearm
and base, the TD-150 Mark Il is a
concession only to economics, not to
our traditional quality and precision. If
you've always wanted a Thorens turn-
table, we suggest you visit your Thorens
dealer today.

Now there’s no reason to settle for
less than the best.

Elpa Marketing Industries, Inc.,
New Hyde Park, N. Y. 11040.
West: Scottsdale, Ariz. 85253/Canada:
Tri-Tel Assocs., 55 Brisbane Rd.,

Downsview, Ont.
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STEREO CROSSTALK, DB

The AR FM tuner: “. .. simple and great, or
rather, Slmp|y great.” High Fidelity Magazine

Sensitivity: “The [HF sensitivity
figure of 1.6 microvolts is among
the best ever measured.”?

Limiting: ‘. . . the AR reaches a
50-dB s/n at the incredible sen-
sitivity of 4uV and full limiting of
its ultimate 60-dB s/n at 6 nV! No
wonder | heard the stereo trans-
mission from WQXR so clearly
down in my basement!’’2

Maximum signal to noise: “The
signal to noise ratio was 68 dB—
slightly better than rated.”’3

Overload: “. . . it shows no signs
of overload for strong incoming
signals.”?

Selectivity: ‘Selectivity seems to
be ideal, with no evidence of any
weaknesses.””2

Separation: “Overall stereo sepa-
ration is just about the best we
have ever measured. While many

Stereo separation character-
istics of the AR FM tuner.
Curves remain below 30 dB
between 20 Hz and 10 kHz.

tuners and receivers have boast-
ed separation figures of 40 dB
at mid-band frequencies, tuners
which are able to maintain at least
30 dB of separation over the en-
tire audio range are a rarity. The
AR tuner does it, with some room
to spare at the low end.”4

Distortion: “Total harmonic dis-
tortion . . . came to 0.18 percent.
By a sizable order of magnitude

1 TYPICAL STEREQ THD,
G TWO CHANNELS

4

£
|4

TOTAL HARMONIC DISTORTION, %

AUDIO MODULATION FREQUENCY, HERTZ

Distortion characteristics.

that is the lowest figure | have
ever found in a tuner—which no
doubt explains the singular clean-
ness of the AR’s sound.”2

Performance in actual use: *. . .
! found myself hearing (and hear-
ing well) stations | have never
picked up so distinctly.”2

“In our cable-FM tests, we logged
a total of fifty-four stations of
which forty-three were judged
suitable for critical listening or
off-the-air taping; this of course
puts the AR tuner in the ‘cham-

HEs n EEEERS R

could say of the AR tuner that its
response capabilities generally
exceed the broadcast quality of
most FM stations.”!

“The performance of the AR FM
tuner cannot be described ade-
quately by mere graphs and num-
bers. Its effective sensitivity is
exceptional, and in side-by-side
comparison with other fine FM
units it generally provided listen-
able reception of very weak sig-
nals that could be heard barely,
if at all, on other receivers or
tuners operating from the same
antenna.”’3

Value: “. . . the literal truth is that
any price would not be unreason-
able in light of the fact that no
amount of money could buy bet-
ter performance.”2

The price of the AR FM tuner is
$210; oiled walnut cover $15.
Prices 5 percent higher in West
and Deep South.

1 High Fidelity, June 1971
2 The American Record Guide, March 1971
3 Stereo Review, June 1971

pion class’ in this regard . . . we 4 Audio, July 1971
r——————"F—"~™"""+"T"7"7 T T === 1
l |
| Please send detailed information on the AR tuner to |
I |
l |
| Name |
l |
| Address |
l |
l |
l |
o AD . |
| Acoustic Research, Inc. Dept. AU-9 |
i 24 Thorndike St., Cambridge, Massachusetts 02141 |
_____________________________ I

Check No. 25 on Reader Service Card



THE LANGUAGE OF HGH FDELITY

Part [\V--Basic Electronic Components—-Cond.

Martin Clifford

INCE ELECTRONICS is the warp
S and woof of our technological

fabric, it is pleasant to think of
electronics as new, something for which
we, not our antecedents, can claim full
credit. Not so! Electronics, or rather its
progenitor, electricity, has an ancient
and honorable history. The Greeks had
a word for it—elektron—thousands of
years ago, but it wasn’t until 1897 that
Sir J. J. Thomson first isolated the elec-
tron. An important step, but not a first
one, for 20 years prior Heinrich Hertz
had transmitted radio waves and some
40 years earlier Clark Maxwell had pre-
dicted their existence. Pushing time
back a bit more, the word electricity
was first used by Sir Thomas Browne
in a book published in [642. And
around the time Caesar was invading
Gaul, the Romans supplied the Latin
base for electricity and electronics with
their word “electrum.” So much for
newness.

One of the problems carly investi-
gators had is that electricity is one of
relatively few forms of energy, existing
as a rampaging force unless controlled.
It was only divine providence and hu-
man ineptness that kept some of those
early investigators of electricity from
being electrocuted. Ultimately, promp-
ted by relentless Nature, their research
was channeled into two paths: how to
generate voltages and how to control
currents. With the advantage of 20:20
hindsight, we can see how electronic
opportunity came knocking on many
laboratory doors, only to be ignored.
One such was Thomas A. Edison
whose mantle of inventive genius
would have been even more lustrous
had he but paused and listened. Busily
occupied in 1883 with inventing the
incandescent lamp, he placed a metal
plate inside one of his bulbs and noted
that when the metal was made positive
with respect to the hot filament, a
current flowed from filament to plate.
Something should have triggered a
warning bell in Edison’s mind, for he
was witnessing the flow of electrons
through the vacuum of space, not
through a solid. Further, when he
reversed the connections (Fig. 1) all
current flow between the filament and
the charged metal plate ceased. Current

24

control with a vengeance, but only to
be entered as an interesting experiment
in a laboratory notebook, synonymous
with being consigned to limbo. Edison
had discovered the two-element tube,
the diode, the keystone supporting to-
day’s science of electronics.
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Fig. 1.—Basic diode symbol using a
directly heated filament (A). When the
diode plate is made positive with re-
spect to the heated filament (B), cur-
rent flows from filament to plate. If the
battery connected to the plate is trans-
posed, current stops flowing in the plate
circuit (C).

The Diode

The diode is a classic example of
inventive simplicity at its best. A few
pieces of metal placed inside a vacuum
bulb and you have the first step toward
radio, television, radar, and computers.
How many can look at an acorn and sce
a tree?

Operation of the diode is as simple
as its construction. When a wire, or
other conductor, is heated, electrons on
or near the surface are supplied with
the energy needed for escape. In an
ordinary electric light bulb they form
a cloud (or electron space charge)
around the filament with nowhere to
go. possibly returning to the filament
at some time. But with the insertion of
a charged plate, subsequently known as
the anode, the electrons now had a
chance to move through space.

The Plate Current Path

Electrons in the cloud surrounding
the filament, now urged on toward the
plate, reach that haven, but promptly
move on through the connecting wire
to the plus terminal of the voltage
source, a battery in this instance. This
is not a terminus, for their trip isn’t

completed. They move through the
interior of the battery, from the posi-
tive to the negative electrode, using the
electrolyte between these two as a
conductor. Emerging from the negative
electrode they continue on through
the connecting wire to the filament
where they promptly receive another
energy boost. And so the whole process
is repeated as long as the filament is
heated and the battery connected
between anode and filament is in work-
ing order.

This current, called the plate or anode
current, is unidirectional and nonvary-
ing. That’s not so important. What is
breathtaking is that this current can be
controlled. (Fig. 2). If the voltage be-
tween filament and anode is increased,
the anode current increases. Not indef-
initely. of course, but within reassuring
limits.

Fig. 2.—Current flow can be increased
by raising the voltage on the anode (A).
The anode voltage can be changed by
shunting a variable resistor across the
dc supply for the anode. The filament
or heater current exists independently
of the anode current (C). The arrows
represent the direction of current.

The Filament Current Path

Meanwhile, back at the tilament, a
battery, or other voltage source is busily
driving a current through the filament.
This current has a path completely in-
dependent of the plate current and so
the diode is a two-current device. The
only purpose of the filament current
is to heat the filament, encouraging
electrons to leave it. A filament current
isn’t really needed, for if the filament
could be heated in some other way, the
same objective would be reached. By
a blowtorch, perhaps. Interesting, but
not practical.

The Anode Return
The electrons constituting the anode

AUD!O - OUR 25th YEAR - SEPTEMBER 1972



The Pic

!

-

o2 N B

Artie Altro makes the WOR-FM sound,lwhile Eric Small, Sebastian Stone and Promotion Director, Kim Olian look over a new album.

WOR-FM, the country’s leading FM/Stereo
rock station, has been using Stanton cartridges
since its inception.

Program Director Sebastian Stone likes the
smooth, clean sound the Stanton delivers; the way
it is able to pick up everything on the record so that
the station can assure high quality transmission
of every recording.

Eric Small, Chief Engineer for WOR-FM,
likes the way that Stanton cartridges stand up under
the wear and tear of continuous use. "We stan-
dardized on Stanton a couple of years back,”

Small said, “and we haven’t had a cartridge failure
since. Studio Supervisor Artie Altro concurs.

Whether you're a professional or simply a
sincere music lover, the integrity of a Stanton
cartridge delivers the quality of performance
you want.

There are two Stanton professional
cartridge series. The Stanton 681 Series is engi-

k-Up Pros.

neered for stereo channel calibration in record
studios, as well as extremely critical listening. The
500 AL Series features design modifications which
make it ideally suited for the rough handling
encountered in heavy on-the-air use. In fact, among
the nation’s disc jockeys it has become known

as the ““industry workhorse.”

All Stanton cartridges afford excellent
frequency response, channel separation, compliance
and low mass and tracking pressure. And every
Stanton cartridge is fitted with the exclusive
“longhair” brush to keep grooves clean and protect
the stylus. They belong in every quality repro-
duction system—broadcast or high fidelity.

For complete information
and specifications on Stanton & 1>

. . 72
cartridges, write Stanton
Magnetics, Inc., Terminal Drive,
Plainview, L.I., N.Y. 11803.

el

STANTON

All Stanton cartridges are designed for use with all two and four-channel matrix derived compatible systems.

Check No. 27 on Reader Service Card



current have a sole objective—a return
to their starting point. And so the anode
return, the wire connecting the anode
battery to the filament can be attached
to any convenient point on the filament
battery’s positive or negative terminal.

But doesn’t this mean that some of

the electrons forming the filament cur-
rent and those of the anode current will
become mixed? Hardly a problem.
All electrons are alike, a pleasant fact
that permits us to send more than one
current through a wire and not worry
about electron bookkeeping.

More Current Control

Another method of current con-
trol 13 to increase the temperature
of the filament, by raising the volt-
age across the filament, sending more
current through it. Moderation, as in
all things, 15 required, for the filament
can be made to glow to the point of
complete burnout.

Indirect Heating

The filament can be heated by an
alternating current supplied by a trans-
former. The problem here is that the

% Y% % 2.7 %
Z v %, / ;4
/%//ﬁ//él//ﬁ%//%/ﬁ

fier with 4-5% distortion or with response
as poor as +4dB or with a bandwidth of
only 100-10,000Hz. And yet, only a very
few loudspeakers on the market today are
even that good! So no matter how fine the
rest of the system, the sound has always
been limited by the speakers.

Sensing this weakness, many music
lovers have been begging for a line of Crown
speakers that would live up to the Crown
reputation for innovative excellence,
earned by its professional tape recorders,
power amplifiers and preamplifier. Crown
engineers have been working for years to
develop such a speaker design. But they felt
that they would rather sell none at all than
to ruin their reputation with a mediocre
product that was “just another speaker’”.

At last, recent breakthroughs in elec-
trostatic speaker design have made possi-
ble genuinely accurate sound reproduction.
Now Crown can offer you a line of four
Auralinear Speaker Systems, which unite
unique wideband electrostatic- radiators
with special long-throw woofers, each mod-
el worthy of the Crown name |n every re-
spect. They are the first and only speakers
that radiate absolutely flat honest sound, as
documented by numerous measurements
detailed in Crown technical literature:

Crown is eager to make the “live sound
experience”’ yours. Who knows, you may
already have live sound in your system just
waiting to be expressed through Crown
Auralinear Speakers. See your audio spe-
cialist soon for a /ive demonstration.

WHAT MAKES CROWN
SPEAKERS UNIQUE?

1. Radically new wideband electrostatic
radiators have thinner membranes for
greater efficiency and greater acoustic out-
put. Special long-throw low distortion
acoustic suspension woofers exhibit ab-
solutely flat response over the entire range.
This means comfortable distortion-free
listening at full realistic sound levels, even
at low frequencies. Reliable electrostatic
elements need no pampering.

2. Models ES-224 and £S-212 have bidirec-
tional radiators emanating sound through
front, back and sides of upper enclosure.

”Z//Q; 1 é;f ,

3. Multi-element. arrays are set at pre-
cise angles 10 form a powerful “acoustic
lens”.

4. All speakers are two-way with seam-
less electrostatic response.

FOUR MODELS

ES-224 2-10" woofers +24
electrostatic  ra-
diators; freg. rsp.
22-30,000Hz

2-10°" woofers+12
ES radiators;. fr.
rsp. 22-30,000Hz
2-10” woofers +4
ES radiators; fr.
rsp. 25-20,000Hz
110" woofet +4
ES radjators” fr.

£5.14

rsp. 30-30,000Hz

"~ mode!
ES-224

crouwn

ELKHART, INDIANA 46514, US.A.

Check No. 28 on Reader Service Ca-d

voltage supplied by the transformer is
a varying one, hence the current through
the filament keeps changing. A fierce
chain of cause and effect. The number
of emitted electrons also varies, mean-
ing the anode current follows in step.
An unhappy situation for the current
is doing something we don’t want it to,
and in that sense we have lost control.

“ — — CATHOCE

. —— FILAMENT

L i)

*
= ANODE
= BATTERY

HEATER
BATTERY

Fig. 3.—The thimble-like cathode is
slipped over the heated filament, but
has no connection to it. (A); the cathode
Ips isolate the anode and filament cir-
cuits (B). Diode symbol using a cathode
(C). In this symbol the filament is omitted
since its only function is that of a heater.

The solution is the difference between
broiling over an open flame and using
a frying pan. The modified diode now
contains (Fig. 3) an element called a
cathode. Heated by the filament, the
cathode becomes the electron emitting
source. The only function of the fila-
ment is that of a heater, and that is
what such a filament is often called.
We now have two separate, distinct
circuits, not connected . . . the annode
circuit consisting of the cathode, anode
and the anode voltage source, and the
filament and its voltage source. The



cathode is simply a sleeve of electron-
rich oxides placed over, but not touch-
ing, the filament.

From A.C. to D.C.

The advantage of a.c. is that it lends
itself so well to transmission over long
distances. The voltage delivered to
your home by your local power com-
pany is a.c., and so is the signal picked
up by your receiver antenna. Not the
same a.c., of course, but related. When
delivered, it is often essential to be
able to change that a.c. into some form
of d.c., and it is in this circumstance
that the diode shows its particular
merit.

A.C. INPUT,

D.C.
OUTPUT
O

1

Fig. 4.—The diode can be used to
change a.c. to varying d.c.

Fig. 4 shows a modified diode cir-
cuit. Two changes have been made.
The anode voltage source is now a.c.
and a part known as a load resistor
is wired in series with it.

The a.c. voltage reverses its polarity
regularly and so the anode is alter-
nately made positive and negative.

During the time it is positive, current.

flows from the cathode to the anode,
through the load resistor and a.c.
voltage source, back to the cathode.
No current flows when the a.c. source
makes the anode negative.

All of the anode current flows
through the load resistor, but only in
one direction. In doing so we have
fulfilled the conditions for the pro-
duction of a voltage. Every time a
current flows through a resistor, a
voltage develops across it. But the
voltage, in this instance, is d.c. which
varies in strength, but d.c. nonetheless.
The diode curcuit, then, can be used
as a rectifier, a circuit that can change
an a.c. input voltage into a d.c. output
voltage.

The Basic Receiver

The process of changing a.c. to d.c.
is called rectification. The same tech-
nique can be used in a rather crude
type of radio receiver, but still a radio
receiver, as shown in Fig. 5. Instead of
using power line a.c., the ac. is sup-
plied by a radio signal. Other than that,
the-€ircuit functioning is the same. The
diode used in this connection is referred

to as a demodulator. Demodulation and
rectification are synonymous; it is the
diode applications that are different.

*——— ANTENNA

«4————— HEADPHONES

< 4—————— GROUND

Fig. 5.—Complete radio receiver using
diode, headphones, antennaandground.
No sensitivity, no selectivity, no ampli-
fication, but it works. The filament cir-
cuit is not shown, but is required for
heating the cathode.

The radio receiver of Fig. 5 has no
sensitivity or selectivity for there is no
way of separating the various signals
fighting for supremacy at the antenna
input. And so what is heard in the head-
set, now used in lieu of the load resistor
of the rectifier circuit, is a mélange, a
cacaphony of sound that would dis-
courage anyone but a hi-fi enthusiast.
A journey of a thousand miles starts
with a single step, and the road to
sophisticated music reproduction begins
with a most elementary circuit.

Enter The Triode

Current control in the diode is effec-
tive, not sensitive. Ideally, it would be
best if we could somehow poke a finger
into the tube, directly in the path of
electron movement between cathode
and anode. An impractical thought
having practical consequences, for where
our fingers may not go, substitutes can
be used. Such a replacement is a tiny
bit of wire mesh or wire spiral, first
inserted between cathode and anode by
Dr. Lee de Forest in 1906. Originally
called the Audion, but now known as
a triode because the modified diode

PLATE
OR ANODE
CONTROL
GRID
CATHODE
FILAMENT

Fig. 6.—The triode is a three element
tube containing a cathode (or possibly
a directly heated filament), a control
grid, and a plate or anode.
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contains three e¢lectrodes: the cathode
and anode, plus the new electrode, the
control grid. (Fig. 6).

The control grid, an ideal name for
this element, is mounted close to the
cathode and has the same general be-
havior as the anode. When the control
grid is made positive, it exerts an attract-
ing force on the electron cloud around
the cathode. Although the distance
between the cathode and the control grid
is small, the electrons have considerable
velocity by the time they reach the
grid region. Unlike the anode, the con-
trol grid is mostly open space, and the
majority of electrons hurl through to
the anode, their inertia not permitting
them to stop. Some electrons do impinge
on the control grid structure, and, just
as in the case of anode current, are re-
turned directly to the cathode.

I
~ BIAS
BATTERY

+

By
"

|

Fig. 7.—The triode tube includes three
circuits: the: heater-cathode circuit (A);
the anode or plate circuit (B) and the
control-grid circuit (C). Drawing D shows
these three circuits combined.

The Grid Circuit

The tube has now become the hub of
activity for three different circuits.
(Fig. 7). Two of these are the heater
cathode circuit and the anode circuit.
The new member is the grid circuit
consisting of the cathode, the control
grid, and the voltage source between
the cathode and grid. Current moving
in this circuit is appropriately called grid
current. Not only does the triode encom-
pass three different cirduits, but each
of these has its own voltage supply. The
cathode has its filament voltage: the
anode its anode voltage, while the volt-
age in the grid circuit is called bias.

If permitted to do so, water from a
kitchenfaucet, because of the tremendous
pressure behind it, could easily flood
any kitchen. Restraint is'imposed by a
valve and so water flow can be gov-
erned from no water at all, to a trickle,
to full force. In a comparable manner,
the number of electrons moving from
cathode to anode is measurable in
the multi-millions, and so some electron

(Continued on page 122)
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1973 PRODUCT PREVIEW DIRECTORY

is the usual custom in the September issue. The speci-

fications presented are in the tabular form first used in
1965 to facilitate comparisons. Readers should bear in mind
that the specifications are those supplied by the manufacturers—
they are not the result of our tests of measurements. Methods
of testing and measurement may differ from manufacturer
to manufacturer, but in general the performance may be con-
sidered to be as specified.

Note that letter codes are employed in some instances for
the purpose of clarity. For instance, the symbol (B) together
with the model number of an amplifier indicates that it is a
basic power amp; (K) indicates kit, and D with a recorder
indicates Dolby B circuitry. Similarly, tape recorder speeds
are indicated by letter codes which are shown on their respec-

! UDIO’s annual Product Preview Directory follows, as

tive charts.

Amplifier power ratings are given in rms or continuous
power figures at 8 ohms both channels driven as this rating
is more realistic than fictitious music power or peak power
ratings. With certain quadraphonic amplifiers and receivers,
power per channel is higher in the two-channel mode than in
four; with these we have tried to list power per channel in
quadraphonic mode at the regular spot and power in two-
channel in the Special Features column.

For more information on any product, or on any products
which are not listed, the reader may write the manufacturer
directly at the company addresses which are listed below.

Obviously, not all the products of every manufacturer are
listed, due to space limitations. Also, no listings of micro-
phones are included since the December issue will contain a
comprehensive Directory and several articles on microphones.

Directory of Manufacturers

Acoustic Research, Inc.
24 Thorndike St.
Cambridge, Mass. 02141

Advent Corp.
195 Albany St.
Cambridge, Mass. 02139

Akai America
2139 E. Del Amo Blvd.
Compton, Calif. 90220

Altec-Lansing
1515 S. Manchester Ave.
Anaheim, Calif. 92803

Astrocom
Oneonta, N.Y. 13820

Audio Dynamics Corp.
230 Pickett District Rd.
New Milford, Conn. 06776

Audionics
8600 N E. Sandy Blvd.
Portland, Oregon 97220

Audio Research Corp.
2843 26th Ave. South
Minneapolis, Minn. 55406

Audiotex, Div. Hydrometals
400 So. Wyman St.
Rockford, Ill. 61101

Aztec Sound Corp.
1322 Broadway
Denver, Colo. 80223

BGW Systems
P. O. Box 3742
Beverly Hills, Calif. 90212

B&O of America
2271 Devon Ave.

Elk Grove Village, Ili. 60007

BSR-McDonald
Route 303
Blauvelt, N.Y. 10913

B&W (see Linear Devices)
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Benjamin Electronic Sound
40 Smith St.
Farmingdale, N.Y. 11735

Bose Corp.
East Natick Indus. Park
Natick, Mass. 01760

Bozak Co.
P. O. Box 1166
Darien, Conn. 06821

Braun/ADS
1209 Governor’s Drive, S.E.
Huntsville, Ala. 35801

British Industries Corp. (BIC)
South Service Road
Westbury, N.Y. 11590

CCA Electronics
716 Hersey Ave.
Gloucester City, N.J. 08030

Concord (See Benjamin)

Crisman Speaker Co.
835 Walnut
Boulder, Colo. 80302

Crown International
1718 W. Mishawaka Road
Elkhart, Ind. 46514

DWD
3209 N. Marks
Fresno, Calif. 93705

Dayton-Wright Assoc.
P. O. Box 419
Thornhill, Ontario, Canada

Delta-RET
P. O. Box 10734
Houston, Texas 77018

Design Acoustics
P. O. Box 2722
Palos Verdes, Calif. 90274

Dokorder, Inc.
11264 Playa Court
Culver City, Calif. 90230

Dunlap-Clarke

Dynaco, Inc.

EPI, Inc.

ESS, Inc.

Electromusic

Electro-Voice

Elite Electronics

Elpa Marketing

Empire Scientific Corp.

Fairfax Industried, Inc.

Ferrograph (See Elpa)

Fisher Radio Corp.

Frazier, Inc.
1930 Valley View Lane
Dallas, Texas 75234

44 River St.
Framingham, Mass. 01701

GC Electronics
400 So. Wyman
Rockford, 1. 61101

3060 Jefferson St.
Philadelphia, Penna. 19121

Gotham Audio Corp.
2 West 46th St.
New York, N.Y. 10036

| Charles St.
Newburyport, Mass. 01950

Grado Laboratories, Inc.
4616 Seventh Ave.
Brooklyn, N.Y. 11220

4503 Railroad
Sacremento, Calif. 95826

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

Bin 30, Arroyo Annex
Pasadena, Calif. 91109

Harmony House
197 E. 76th St.
New York, N.Y. 10021

600 Cecil St.
Buchanan, Mich. 49107

Hartley Products Corp.
Box 68A
Hohokus, N.J. 07423

195 Central Ave.
Farmingdale, N.Y. 11735

Heath Co.
Hill Top Road
Benton Harbor, Mich. 49022

Thorens & Atlantic Aves.
New Hyde Park, N.Y. 11040

Hegeman Labs
176 Linden Ave.
Glen Ridge, N.J. 07028

1055 Stewart Ave.
Garden City, N.Y. 11530

Equasound

Hill Speaker Co.
P. O. Box 457
Lawrence, Kansas 66044

3330 So. Sepulveda Blvd.
Los Angeles, Calif. 90034

Ercona Corp.

2121 Bellmore Ave. Hitachi
Bellmore, N.Y. 11710 48-50 34th St.

Long Island City, N.Y. 11101

900 Passaic Ave.

East Newark, N.J. 07029 IMF Products

7616 City Line Ave.
Philadelphia, Penna. 19151

Impro Industries, Inc.
120 Hartford Ave.
Mt Vernon, N.Y. 10553

11-40 45th Road
Long Island City, N.Y. 1110t
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Infinity Systems, Inc.
9001 Fulbright Ave.
Chatsworth, Calif. 91311

Ingenuics, Inc.
16000 Industrial Dr.
Gaithersburg, Md. 20760

JBL, Inc.
3249 Casitas Ave.
Los Angeles, Calif. 90039

JVC America, Inc.
50-35 S6th Road
Maspeth, N.Y. 11378

JansZen
7516 42nd Ave. North
Minneapolis, Minn. 55427

Jensen Sound
4310 Trans-World Road
Schiller Park, lll. 60176

KLH Reaseach & Development
30 Cross St.
Cambridge, Mass. 02139

Karlson Research & Mfg.
Box 117
West Hempstead, N.Y. 11552

Kenwood Electronics
72-02 Sl1st Ave.
Woodside, N.Y. 11377

Kirksaeter of America
2020 F St. N.W.
Washington, D.C. 20006

Klipsch & Assoc.
P. O. Box 280
Hope, Ark. 71801

Koss Corp.
4129 No. Port Washington Ave.
Milwaukee, Wis. 53212

Lafayette Radio Electronics
111 Jericho Tpke.
Syosset, N.Y. 11791

Linear Design Labs
114 Wilkins Ave.
Port Chester, N.Y. 10573

Linear Devices
148 French St.
New Brunswick, N.J. 08901

MGA Div., Mitsubishi
7045 No. Ridgeway
Lincolnwood, Ill. 60645

3M Company
2501 Hudson Road
St. Paul, Minn. 55119

Magnavox
345 Park Ave.
New York, N.Y. 10022

Magnum Opus
220 West 19th St.
New York, N.Y. 10011

Marantz Co.
8150 Vineland
Sun Valley. Calif. 91352

Martin
Harmony Road
Mickleton, N.J. 08056

Maximus Sound Corp.
S South St.
Garden City, N.Y. 11530

McIntosh Laboratory, Inc.
2 Chambers St.
Binghamton, N.Y. 13903

Metrotec Industries
33 Cain Drive
Plainview, N.Y. 11803

Micro/Acoustics Corp.
Box 302
White Plains, N.Y. 10602

Mura Corp.
50 So. Service Road
Jericho, N.Y. 11753

Nagra
1147 No. Vine
North Hollywood, Calif. 91605

Nikko Electronics )
5001 Lankershim, Blvd.
No. Hollywood, Calif. 91601

Ohm Acoustics
133 Emerson Place
Brooklyn, N.Y. 11205

Olson Electronics
260 So. Forge St.
Akron, Ohio 44308

Onkyo
25-19 43rd Ave.
Long Island City, N.Y. 11101

PE (See Impro)

Pacific Electronics
6601 Bay St.
Emeryville, Calif. 94608

Panasonic
200 Park Ave.
New York, N.Y. 10017

Paoli Hi-Fi
P. O. Box 876
Paoli, Penna. 19301

Phase Linear, Inc.
405 Howell Way
Edmond, Wash. 98020

Pickering & Co., Inc.
Sunnyside Blvd.
Plainview, N.Y. 11803

Pilot
66 Fieldpoint Road
Greenwich, Conn. 06830

Pioneer Electronics
178 Commerce St.
Carlstadt, N.J. 07072

Premier Electronic Labs

382 Lafayette. St.
New York, N.Y. 10003

Quad (See Harmony House)

Quadraflex Industries
6601 Bay St.
Emeryville, Calif. 94608

Rabco
11937 Rech Road
Silver Spring, Md. 20904

Radio Shack
2617 West Seventh St.
Fort Worth, Texas 76107

Rectilinear Research Corp.
107 Bruckner Blvd.
Bronx, N.Y. 10454

Revox Corp.
155 Michael Drive
Syosset, N.Y. 11791

Rogersound Laboratories
5706 Lankershim Blvd.

No. Hollywood, Calif. 91601

Rolecor of America
2642 Central Park Ave.
Yonkers, N.Y. 10710

SAE

P. O. Box 60271, Terminal Annex

Los Angeles, Calif. 90060

Sansui Electronics
32-17 61st St.
Woodside, N.Y. 11377

Sanyo Electric
1200 W. Walnut St.
Compton. Calif. 90220

Schober Organ Corp.
43 West 61st St.
New York, N.Y. 10023

H. H. Scott, Inc.
111 Powder Mill Road
Maynard, Mass. 01754

Sennheiser Electronics
500 Fifth Ave.
New York, N.Y. 10036

Sharpe Audio Div., Scintrex
Ambherst Industrial Park
Tonowanda, N.Y. 14150

Sherwood Electronic Labs
4300 No. California
Chicago, TIl. 60618

Shure Bros., Inc.
222 Hartrey Ave.
Evanston, I11. 60201

Sony Corp. of America
47-47 Van Dam St.

Long Island City, N.Y. 11101

Sound Systems Int’l (SSI)
53 East Oakland Ave.

Salt Lake City, Utah 84115

Soundcraftsmen
P. O. Box 2361
Santa Ana, Calif. 92707

Sound Industries
18727 Napa Drive
Northridge, Calif. 91324

Spectrosonics
6601 Bay St.
Emeryville, Calif. 94608

Stanton Magnetics
Terminal Drive
Plainview, N.Y. 11803

Superex Electronics
151 Ludlow St.
Yonkers, N.Y. 10705

Superscope
8150 Vineland
Sun Valley, Calif. 91352

Sylvania
700 Ellicot
Batavia, N.Y. 14020

TDC
206 Classon Ave.
Brooklyn, N.Y. 11205

Tannoy (America), Inc.
1756 Ocean Ave.
Brooklyn, N.Y. 11716

TEAC Corp. of America
7733 Telegraph Rd.
Montebello, Calif. 90640

Telex Communications
9600 Aldrich Ave. South
Minneapolis, Minn. 55420

Thorens (See Elpa)

Tomlinson Research Inst.
1690 Capital Circle S.W.
Tallahassee, Fla. 32301

Toshiba America, Inc.
477 Madison Ave.
New York, N.Y. 10022

Toyo
1842-B W. 169th St.
Gardena, Calif. 90247

Trusonics
1100 E. Franklin St.
Huntington, Ind. 46750

Turner Div., Conrac
909 17th St,, N.E.
Cedar Rapids, Iowa 52402

United Audio Products
120 S. Columbus Ave.
MT. Vernon, N.Y. 10553

Utah Electronics
1124 E. Franklin St.
Huntington, Ind. 46750

Video-Tone Ltd.
131 Bloor St. West
Toronto, Ontario, Canada

V-M Corp.

375 Main St.

Benton Harbor, Mich. 49022
Wharfedale (See BIC)

Weltron Co.
514 E. Peabody St.
Durham, N.C. 27702
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Amplifiers—Basic & Integrated
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Akai AA-6100

dner Brome Kol
- o0 -

BGW 1000 Crown D-40 Fisher TX-2000

&
MANUFACTURER Ry
&
& §
) & SPECIAL FEATURES
/&
ACOUSTIC AR 50 0.5 . . . - G - . 8, 15%x 10 . Wood case, opt., $15.00.
RESEARCH
AKAL AA-6100 | 12%| 1.2 20-22% { 70 3.0 150 015 8 16%x9% ] 19 189.95 Discrete.
4-chan. -3 x4
AUDIO RESEARCH| M60C (T/B} 50 05 [ 01 | 10 | 0.25] 15-30k | 5-20k 4'6& 10 9 g 9 295.00 Mono.
L1 1 X
D51 (7/B) | 50 0.1 0.5 [ 0.05] 15-30k [ 5-20k 48| 15 19x12 54 695.00
+1 16 x7
D75 (1/B) | 75 0.1 05 | 0.05 15-30k | 5-20k 48, [ 15 19x12 59 975.00
+1 16 x7
BGW SYSTEMS (B)1000 | 225| 01 | 01 | 01 | Q1 520k | 530k 110 125 48, | 500 19x17 70 1200.00 SCR crow bar; no fuses; adj. power
+0-05 16 x7 limiting; FET op-amp; forced air cooling
(B)4x25] 250 0.1 [ 01 | 01 | 01 | 520k | 530k | 110 1251 4,8, | 500 | 19x17 70 1450.00 As above, but 4-chan.
4-chan. +0-0.5 16 x7
(B)4x125 125} 0.1 0.1 0.1 01 5-20k 5-30k 110 1.25] 48 1 400 | 19x15 50 950.00 4-chan.; SCR crow bar; no fuses;
4-chan. +00.5 16 x7 IC op amp.
(B) 500 125y 01| 01 ] 01| 01] 520k | 530k | 110 1.25( 48, [ 500 19x15 35 500.00 SCR crow bar; no fuses; adj.
+0-0.5 16 x7 power limiting; |C op amp.
CROWN D-300(B) | 150 | 0.05 005 0.05| 0.05| D.C. D.C. 110 1.75] 48, | 200 | 19x9% |40 685.00 *+ 1 dB; opt. oil. wal. cab., $39.00;
-20k* | 100k 16 x7 PA adapter, 70 V bal. line out, $70.00.
D-150(B) |75 0.05] 005} 0.05| 0.05] 10-20k*1 4-100k | {10 1.19 | 48 | 200 | 16%x 8 22 399.95 Opt. front panel, $30.00; oil. wal.
+1 16 x5 cab., $33.00. * - 1dB.
D-60(B) |30 0.05| 0.05| 0.05| 0.05[ 530k* | 20-20k | 106 0.775] 48, | 200 | 17x8% 10 229.95 Front panel phone jack.
~01 16 1% *+ 1dB.
DYNACO Stereo 200 | 025 0.1 | 0.25] 0.1 | 5100k | 570k | 106 16 |8 100 | 16x12 45 399.95K Prot. circuit.
400(B) +0-1 x7 499.95W
SCA-80Q0 |40 05 ] 01 [ 05 ] 01 [ 850k | 1550k | 60 3 100 013 8 40 13%x 10 |16 169.95K Built-in matrix cirt. for 4-0
4-chan. +% x4 249.95W sound w. 4 spkrs.
Stereo 60 05 | 01 05 | 0.1 5-50k 5100k | 100 15 18 40 13x10% |20 159.95K Regulated power supply
120(B) + % x4 199.95W
Stereo 40 0514 01 | 05| 01| 850k | 10-50k | 90 13 |8 40 14x8 13 119.95K
80(B) +% x4 159.95W
ESS 500 (B) 250 | 0.1 | 0.01f 01 [ 001} 550k | 550k 500 16%x12 |45 500.00
- 05 x 5%
ELECTRO-VOICE 1242X 18 1.0 20-20k | 20-30k | 60 30 150 48 | 35 8Hhx10% |9 149.95 Add-on amp with E-V Stereo-4 decoder;
4-chan. -1 mv | 16 x3% for rear channels.
FISHER TX-2000 |50 05| 02 | 08 | 02| 22:24k | 2040k | 50 20| 40 18] 02 4 10 15% x 12% 24 349.95 Mic. input; i filter 1 & 2;
e 13 1.0 x 4% low fiiter.
TX420 15 [ 05 02 |08 ] 03[ 3020k | 20-25 { 65 02| - 10 16t x 1% 17%|  299.95 W. 4-chan. 8-tk. player, matrix
4-chan. -2 x4% decoder.
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Allin the famuly:

In the space of a few short years, the
critically acclaimed Revox A77 has
established itself as the tape recorder
of choice for the knowledgeable
enthusiast.

Now, from the same dedicated design
team that created the Revox A77 come
twc new meticulously engineered
components, an FM tuner and a stereo
amplifier, that extend performance to
the limits of current technology.

Take the Revox A76 FM stereo moni-
tor tuner. With its incredibly sensitive
front end, unique dual action IF strip,
specially developed discriminator
circuit and two regulated power sup-
plies, the A76 represents an entirely new
approach to FM signal processing.

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

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

Stereo Tuner

Revox Corporation

For what distinguishes the Revox A76
from all the rest is its uncanny ability
to capture the weakest signals with a
clarity and a freedom from noise that is
truly startling.

Asfor the Revox A78 stereo amplifier,
it does everything a superb amplifier
should do. And it does it just a little
better.

Together or separately these remark-
able components are a fitting addition
to the Revox family and provide further
proof of what we've said all along...

Revox delivers what all the rest only
promise.

="A78 Stereo
Amplifier

155 Michael Drive, Syosset, N.Y. 11791, Calif: 3637 Cahuenga Bivd. West, Holiywood 90068. Canada: Revox Sales and Service, Montreal
Check No. 33 on Reader-Service Card



Amplifiers—Basic & Integrated

Heathkit AA-2004

Harman-Kardon Citation 12

o N
s &S S
R/} \f\° 4 %“ & §§ § ]
GV A I ANE BT
SN E VAN Y VAN S VATV VA IRV A
O & /8 N R VRV ERTOI B VEVEIEYEAS & S o
MANUFACTURER /8 VS ASYAY R YL YEVEIANIVEANE VIRV E VAR SPECIAL FEATURES
&/ /LSS ) &) S SES &
HARMAN- Citation 12| 60 0.05] 0.01]| 008{ 001 840k 1-100k | 105 1.25 50 12% x 12% |30 295.00 Term. & mech. breakers.
KARDON RS x 5%
HEATH A-15 50 0.5 024 05 0.2 6-30K 8-40K 60 22 155 0.2 48, |45 16%x 1411 21.5 189.95K
1 16 x 4%
AA-29 3] 025 01 [ 02 | 0.1 | 530Kk | 7-60K | 65 22 | 155 0.181 48 |50 16% x 14% | 22 159.95K
-1 16 x5l
AA-2004 [ 35| 025| 01 § 02 | 0.1 | 545 | 7-50k | 65 2.2 | 155} 22§ 0.18| 48 | 100 |18%x13%|28 379.95K 4-Chan. with built-in matrix decode.
4-chan. - 1db 16 x 6%
AA-1214 15 0.5 025 05 0.2 5-30k 7-100k | 60 2 75 190 | 019 48, |50 12%x12 |10 89.95K With Cabinet
+ ldb 16 x3%
HITACHI 1A-1200 60 | 0.1 20-50k | 100 LS, 15 03] 8 40 16% x 12% | 26% | 695.00 Four main amps.
5.0 x 5%
1A-1000 55 0.1 20-50k 2.0, 0.14] 8 50 17%x 13 }27% | 359.95 Two VU mtrs., radiation finn.
5.0 x5%
1A-600 32 0.1 20-20k | 68 2.5, 0.25] 8 50 16% x 12% [ 19% | 249.95 Radiation finn.
6.0 x 4%
INTEGRAL B-1000 5001 0.1 0.05] 0.1 0.05 | 8-6uk 5100k | 100 15 48,1 150 |19x18 5% 1000.00 20r 4 indep. chan.; elect. level
SYSTEMS 4-chan. =3 16 x8 display.
e 4YN-770 16 05| 02 0.8 0.3 10-30k | 18-40k | 65 25 100 0.1 416| 50 16%x12 | 21% 269.95 4-chan. integ. amp.; 4 YU mtrs.
4-chan. ~1 x 5%
4V¥N-990 58 0.5 0.1 08 0.2 10-30k | 10-50k | 65 25 100 0.1 416( 50 16% x 15%] 35% 469.95 4-chan. integ. amp.; 4 VU mtrs.
4-chan. +1 x 5% Dual SEA tone controls.
YN-700 40 0.25| 0.05| 04 | 01 | 2520k | 20-50k | 65 25| 170 02] 416] 50 16% x 12%| 22 269.95 SEA tone control.
0.5 x 5%
VN-900 60 0.25] 005 04 | 0.1 20-20k [ 20-50k | 65 25 250 027 416( 50 16% x 12%f 28 349.95 SEA tone control, pink noise tester.
0.5 x 5%
(B) VB-10 | 60 0.07( 0.05] 0.1 0.05¢ 10-70k | 10-1004 - - 5 - 1 416 80 19x13% | 36 599.95 Two VU mtrs.
0.2 x6
(B) VB-100} 50 007 005{ 0.15] 0.1 20-30k | 18-85k | — - - 0.8 4-16| 0.5-50] 8% x 12% | 16% 259.95 Two VU mtrs.; var. damping.
05 x 5%
KENWOOD KA-7002 50 05 0.3 20-50k | 65 0.06; 200 10 45 16%x 11 | 22 319.95 Direct coupling; 2 each tape, phono,
1 25 x 5% tuner, aux; 3 spkr. sys.
KA-6004 | 40 0.5 | 0.05| 03| 005 10-50k| 20-40k [ 68 25 200 32 7% x 11%] 25% [ 279.95 Direct coupled; prot. cir.; 2 each tape,
+0-1 x6 phono, aux; A-B spkr. sys.
KA-4004 18 0.5 0.05| 0.5 | 0.08| 10-50k | 20-40k [ 65 2.5 160 32 17%x 11%| 20% 189.95 As above.
+0-1% x6
KA-2002 17 20-30k 1 20-30k | 60 2 150 13x9% 1% 119.95 2 each phono, aux, tuner.
+2 x5
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FREE

Please Send the FREE 1973 LAFAYETTE CATALOG 730

(Please Give Your Zip Code No.)

Please Send the FREE 1973 LAFAYETTE CAT. 730

27092

(Please Give His Zip Code No.)

Do A Friend a Favor—Give Him FREE LAFAYETTE

This Card To Send For His CATALOG

Please Send the FREE 1973 LAFAYETTE CATALOG 730




+ Stereo Hi-Fi  Citizens Band « Ham Gear - Tape Recorders ¢ Test Equipment
« TV and Radio » Phonographs, Accessories ¢ Intercoms and PA « Closed Circuit TV
« Tubes and Parts » Cameras  Auto Accessories ¢ Musical Instruments ¢ Tools
« Books ¢ And Much More!

FRE

CATALOG 730

ALL THE LATEST N

CHANNEL
4 STEREO

LAFAYETTE RADIO ELECTRONICS
P.0. BOX 10
SYOSSET, LI, N.Y. 11791

Exclusively Yours at Lafayette

The Latest In ISR S RK-48A
Yoo N
and 4-
FLACE I s;?f:io w — @ Channel
STAMP Cartridge
Components
HERE ' Tape Deck

[ o«

LR-440 AM/FM 4-Channel o Systems

LAFAYETTE RADIO ELECTRONICS Stereo Receiver
P.0. BOX 10
SYOSSET, LI, N.Y. 11791

Satisfaction Guaranteed or Money Refunded

Citizens Band
2-Way Radios

Dyna-Com
Wallgie-

‘ s
|

|
-
|
|

e o
s:::: Micro 23 2-Way CB Radio
l _ Ham Gear,
I Tools & Parts
LAFAYETTE RADIO ELECTRONICS | _—

PO BOX ]0 Ztcrggtsag:?egnd
SYOSSET, LI, N.Y. 1179




Amplifiers—Basic & Integrated

Marantz 4060

Panasonic SU-3404

MANUFACTURER SPECIAL FEATURES
| LAFAYETTE SQ, matrix; AGC; 2 sphr. sets; can be
operated as 2 2-chan. amps.
LA-975 25 10 | 007 20-35| 20-20k§ 60 45 | 60 0.25] 438, 13x10% | 20 169.95 SQ decoder.
4-chan. 1 16 x 4%
LA-222 7. 1.0 | 015 20-20k | 55 25 | 55 027 48, 13%x 8% | 14 129.95 SQ, matrix decode; main/remote
4-chan. + 1% 16 x4% spkr. swit.
LA-150 33 1.0 | 0.05 13-35K | 22-20k | 56 2.2.71 40, 025] 48 13% 9% 19 149.95 Main/remote spkr. swit. & level
=1 120 16 x3% contls. 1{
MARANTZ 4100 25 03 0.1 0.3 0.1 15-50k | 15k-80k| 96 18 100 0.18 50 15% x 1414 49 499.95 2/4 chan., 60Wx2; SQ adaptable with [
4-chan. 2 x 5% plug-in module.
500 250 | 01 0.1 0.1 01 3-60k 2-100k 175 50| 17%x16 | 78 1200.00 Relay operated prot. devices.
1% x7
250 125 | 0.1 01 0.1 0.1 5-45k 20-20k 15 100 15%x6%| 34 395.00 Opt. 70.7 V line Xfmr. Mode! LT70;
1 x 9% blk. anod. front panel.
4060 15 109 (03] 09 |09 2020k | 93 | 18 | 100 018 14%x 12| 38 299.95 Synthesizes 4-chan. sound from any
4-chan. ! x 4% stereo source.
METROTEC SD4A-Q 15 149.95 SQ; tone contls.; tape mon.
NIKKO TRM- 1200 45 03 01 03 0.1 1530k | 13-50k | 85 20 220 0.2 30 15% x 12%| 20 249.95 21Cs; 2 mic jacks; 2 spkr. sys.; tone-
x4 flat swit.; time-delay mute.
OLSON AM375 40 05 | 03 | 10 | 03 20-40k) 20-30k | 65 20 |35 2.5 ‘ 0.25| 48| 28 15%x 7% | 15 139.95 Distortion indicators.
- 1% 16 x4%
AM-395 12 075 04 | 15 | 052] 2028k | 20-20k | 58 20 |40 28] 02} 48f 20 1 x 7% | 12 80.00
+~ 18 16 X 4%
AM-372 8 1751 1.75¢ 15 [ 10 20-20k 0.25| 48, 12%x TR | 7 3499
3 16 X 3%
PANASONIC SU3604 50 0.2 0.2 550k | 5100k | 73 15 | 130 0.1 | 48| 100| 16%x14%| 27 369.95 Matrix decoder. direct coupting.
4-chan. -1 16 x 5%
SU3404 35 0.2 0.2 5-100K | 73 20 | 100 01 | 48| %0 17% x 11%] 24 289.95 Discrete; 2 matrix; preset.
4-chan. ] 16 x7
PHASE LINEAR (8) 700 350 | 01 | 01| 01 | 0Y| 040k | 0250k | 100 1000 197x 10 45 779.00 2 mtrs.; turn-on time delay.
-0 x7%
(B) 400 200 | 0.1 0.1 0.1 0.1 0-40k 0-250k | 100 1000 499.00 2 mtrs.; turn-on time delay.
- 0.1
PILOT 310 30 0.5 0.5 15-30k 65 2.5, 02| 8 40 18x 12 349.90 Discrete, SQ. matrix; 60 W stereo; 4
4-chan. 45 x 6% mirs.; mic mix.; bal. signal.
210 25 0.5 0.5 25-25k 65 2.5 0.2 8 25 15x12 159.90
x5
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Amplifiers—Basic & Integrated

199,989 %
=9 VHS f1Fp
— T e

Pioneer SA-1000

Revox A78

Scott 499

Sansui AU999

&
%é\s S
S & o xo@
nY > .
&) mﬁQ & /& \\?"
RYLDAS Q}z“ \#"’
MANUFACTURER & QWA WA YISYE
S YA SYLVYES SPECIAL FEATURES
PIONEER SA-1000 | 57 03 | 005702 ] 02] 58k | 58k |8 29| & 02 ] 8 65 17x13% | 29 329.95 Direct coupled; prot. cir.; step tone
+1 x 5% contls.; 2 monitors; cabinet
SA-800 34 0.5 Jol 02} 02 95-80k 5-80k 80 3 80 023] 8 65 17x13% | 23 259.95 Direct coupled; prot. cir ; step tone
+1 x 5% contls.; 2 monitors; cabinet
SA-600 19 05 101 |02 ] 02] 10-5k]| 1570k | 80 231 70 02| 8 30 17x13% [ 19 199.95 Two monitors; cabinet
x5%
SA-5004 |10 05 |01 §05 ] 02 2040k} 20-50k | 75 25) 70 02 ] 8 40 13x12% | 12 119.95 Two monitors; 2 speaker sys
x 4% cabinet
RADFORD SPA50II 65 001 ) 001) 001} 0.01] 18150k 481 50 16% x 8% | 26 375.00
(RUDIONICS) 16 x 4%
RADIO SHACK QA-680 12 30-20k | 20-25k 25 48] 30 14%x 11%] 14 199.95 4-chan.: buitt-in decoder.
4-chan. = 16 x4
QA-620 2 20-20k | 30-25k 15 8 12x8 10% 69.95 4-chan,; built-in decoder
4-chan. 3 x4
SA-900 22 1 02 | 04 | 025 20-20k | 30-20k | 55 25 02 |48 14%x11 |17 139.95 Mag. phono & 2 tape inputs.
+3 16 x3%
SA1758 8 1 03 3105} 03] 2515 | 20-20k | 55 25 05 {48 7x10 64.95 Mag. & cer. phono inputs.
=3 100 16 x4
REVOX A78 40 01| 01} 03 10-40k} 20-20k | 80 2.0 0.25) 48| 20 16% x 7% | 18 379.00 Step. tone contls.
+1 16 x 6% sep. ad]. inputs.
ROTEL RA-610 32 01 Joo8) &1 ] 01 35k | 59%k |65 251 100 012148 | 35 16% x 8% |13% | 179.95 Slide contls.; mute; 2 spkr. sys.;
+03 16 x4% loudness swit.
RA-310 17 03 § 02} 04 02f 20-80k| 1590k | 65 271 50 028 | 48 | 30 14x 7% 12 119.95 2spkr. sys.; mag. & cer. phono
+0-3 16 x4% 1nputs; loudness swit.
RA-210 8 05 o3 101 30-25k | 20-85k | 60 271 40 0.12| 48| 15 12% % 6% | 7% 69.95 Mag. & cer. phono inputs;
1 16 x3% phone jack.
SAE (B)MK Il | 120 | 0.1 0.1 850k | 3-100k | 100 150 | 17x15 49 700.00 2 VU meters.
+0-2 x 5%
(BMKk 1iB | 90 0.1 0.1 850k | 3-100k | 100 150 17x13% {49 450.00
+0-2 x 5%
(BMKIIA| 120 | 0.1 0.1 850k | 3-100k | 100 1501 17x13% |49 550.00
+0-2 x5%
(B)MK VB | 60 0.1 0.1 850k | 3100k | 100 150 [ 17x13% |45 350.00 2 VU meters.
+02 x 5%
(BIMK 300 { 01 0.1 850k { 3-100k | 100 150 | 19x18% [ 100 950.00 Mk XXI1IA, less meters, $850.00.
XX +02 x7
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Amplifiers—Basic & Integrated

TEAC AS-100
& -
\"'b _@Q‘"Q\\ &
MANUFACTURER -Q\éa e’“é 3‘ / \gf‘ & SPECIAL FEATURES
T E <&
SANSUI 18% x 11% 38% | 329.95 Sep. adj. inputs; mute; 3 tone contls.
x 6% with turn-over select.; bal. check.
0S-500 33 0.5 05 20-40k | 20-50k 01518 24 15x 134 |22 289.95 Add-on amp w. decoder.
4-chan. +1 x 6%
Qs100 | 15 | 08 ! 25-40k | 20-50k o1 {8 | 7o | onx11 |1 | 21495 As above.
4-chan. ! x5
AU-505 | 25 1 05 05 25-40k Zﬂ‘gﬂk 70| 30 02 {a8] 50 | wextt f17 | 15995 Front panel mic jack; wal. cab.
16 x 4%
AU-101 15 08 25-40k | 20-60k | 65 30 0.2 48 6y 11 13 114.95 Wal. cab.
2 16 &%
SANYO DCA 1700} 20 08 0.8 15-100k | 10-100k 2.5 % x10 |11 169.95 For add-on 4-chan.; discrete and SQ
4-chan. 2 x 4% matrix; 2 or 4 chan. tape inputs,
phone jack.
DCA 1400 | 20 0.8 08 15-100k | 10-100k | 75 2.5 %x10 {11 139.95 2 spkr. sys.; slide bal. cont.;
) x 4% phone jack.
DCA 1600 | 10 0.8 0.8 15-100k | 10-100k 1% x 10 9% 119.95 For add-on 4-chan.; 2 matrix &
4-chan 2 x 4% SQ; slide bal. cont
SCoTT 430 70 05 | 05 |05 | 05 [ 1540k } 1530k |65 40 055 8 30 17% x 15% | 36 299.90 Preamp output/power amp input allow
x6 use of Dolby/equalizer units, etc.
499 35 | 0505 {05 [ 05 | 1525 | 15:30k | 65 3.0 L0 05 | 8 30 18%x 14 |36 459.90 4-chan.; can be used as 2 sep. 2-chan.
4-chan. 1 x6% amps with indiv. front-ends, contls.
SHERWOO0D 39400 50 0.8 0.15 106 03 20-20k {60 1.8 80 21 0.2 8 40 1Tex14 |29 259.95 2 phono imputs; 2 AUX inputs; mics;
- 05 x 5% built-in Dynaguad; spkr. overload
protection
SINCLAIR 605 30 0.1 0.1 015} 015 15-35 65 3 30 481 50 109 95K Supplied in semi-kit of modules;
(AUDIONICS) 16 case opt.
SONY TA 1130 65 0.1 0.05 j 0.1 0.05 | 7-30k 10-200k | 70 1.2 90 0.13 100 15%x 127 | 28% 371.50
+0-2 x 5%
TA- 1150 40 02 0.1 02 0.1 835k 12-150k | 70 20 70 0.14 100 15% x 12%({ 18% 249.50 2 tape mon.
+02 x 5%
TA-3211F [ 100 | 01 003 | 0.1 0.03 | 535k 5-200k | 110 170 15% x 12% | 30% 359.50
(B) +0-2 x 5%
TA-3130 70 0.1 0.05 1 0.1 0.05 | 7-30k 10-200k | 110 200 Tax12% {17% 249.50
®) +0-2 x 5%
SPECTROSONIC S04 20 025] 035]018] 03 10-36k | 550k 08 | 48] 30 Tx 14 99 95 S$Q, matrix, discrete; lo level input for
4.chan. 2 0251 16 x5 JVC/RCA sys.; tape mon.
SUPERSCOPE A-225 5 1.0 0.5 28-53k | 27-43k | 60 25 100 0.18] 8 30 4% x 7% |6% 79.95 Mag./cet. phono. inputs
x 4%
A 240 10 10 |05 13-23k | 8'%-36k | 60 27 1 8 02 |8 30 14%x 7' | 8% 99.95 Tape mon.; main/remote spkr. swit.
x4
TEAC AS-100 60 0.2 0.1 0.2 10-40k | 5-200k {70 20 - 150§ 8 16% x 12%] 22 299.50
+0-2 my x 5%
TOMLINSON (8)1002 | 100 | 0.15| 005 | 0.15] 0.05} 1523 | 10-100k 50 | 17x10 33 450.00 Level contls.; port. cir., modular cons.;
e 1 x7 power swit. Mono version, Mode! 1001,
® 3501 | 350 | 015| 005 015] 0.05| 1523 ] 10-100k as above, $275.00
=1 500 17x10 38 500.00 Mono, features as above.
x 7
TOSHIBA SB404 17 0.8 0.1 0.8 0.2 10-30k | 10-55k } 65 3 0.15 8 20 15%x 12 |16 2/4-chan. pre-main amp.
=3 x 4%
0.8 0.2 0.8 0.2 20-40k{ 20 él[Jk 65 150 0.5 8 20 1% x 15% 13 169.95 QM decoder.
- x 47
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Pre-amplifiers

» > -
o s @

MIGH DEFINITION STEREG CONTROL.

JVC VP-10

Marantz 3300

Crown IC 150

SAE Mk I

&
§
~
MANUFACTURER a /X /¢
& ) Py 4
§ /& S/ &S/ S/ o SPECIAL FEATURES
¥ < SANA P
AUDIO RESEARCH | SP-3(T) 5-30k 15% x 14%| 23 595.00 2 tape mon., inputs, & outputs
x5
BGW SYSTEMS 4XPA 575k 50 J01 0.1 70 2.5 | 125 02 J600 Ji5x10 20 N.A 4-chan.
4-chan. =1 x7
CROWN IC-150 3100k 25 0.01 90 08 |33 0.22 | 600 |17x8% 10 269.00 “Adjustable.
.06 8" 330 x 5%
DYNACO PAT-4 10100k | 2 0.05 0.05 70 3 80 3 0.15 [ 600 J13%x 10 89.95K Front panel input & output; 3-pos. hi filter.
w1 9x4 159.95W
PAS-3(T) 10-40k 2 0.05 0.05 70 2 250 |2 02 |47k [13%x9 11 79.95K 3-pos. biend swit.
- x4
ESS E£SS-1 5-100k 25 | 0025 | 0025 |80 25 | 100 0.25 {100 |16%x 20 289.00
- 0.5 12x 5%
HARMAN-KARDON | Citation 11 1-150k 6.0 | 0.05 0.05 65 25 200 150 16x 12 20 350.00 2 tape con.; equalizer; spkr./phones swit.
- 1% x 4%
e VP-10 10-100k | 3.0 | 0.03 0.05 84 10 120 |12 [017 [10k [19x 22 599.95 7-pos. SEA tone control.
=0.5 13% % 6
VP-100 18-50k 1.0 | 0.03 0.1 80 1.2 | 120 012 12k |17x 19 259.95 7-pos. SEA tone control, pink noise tester.
- 0.5 1% x 5%
4DD-5 20-16k 0.3 15 7x 5 99.95 CD-4 demodufator for discrete 4-chan. disc
. 13x3%
MARANTZ 3300 20-20k 30 | o002 0.02 100 | 135 | 120 |13 0135047k | 15%x 14 395.00 Straight-line tone contls.; front panel dubbing; 2 tape
- 0.25 8% x 5% mon.; remote spkr. swit.
PIONEER SC-100 5-50k 50 02 0.2 0 1.5 180 0.08 17x12 14 375.00 Step tone contls.; muting sw.; phone jack.
-1 7
SC-700 10-60k 40 |05 0.2 80 4 90 0.2% 12x10 13 129.00 Step cone contls.; muting sw.; phone jack.
- x 4%
RADFORD sc24 20-50k 5 0.01 0.01 75 2 200 0.08 | Lo 16% x 21 359.95 Mid-range contl.; graphic contls.
(AUDIONICS) £ 1 8% x 4%
SAE Mk | 10-100k 2.5 1002 0.02 75 25 100 0.25 | 5k 17 x 18 550.00 Stepped contis.; tape copy; equalizers.
-0.25 10% x 5%
MKk 1X 10-100k | 25 [ 002 0.02 75 2.5 | 100 0.25 |5 17 16 350.00 Torroid filters; tape copy; equalizers.
-0.25 7x 5%
SONY TA-2000F 10-100k 45 | 003 0.05 90 1.2 | 300 0.11 15%x 12%] 19 549.50 2 Mtrs,; simil. rec. on 2 tape rec
+02 % 5%
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Specs 15ips 7‘,’zips_|
0, 0/,
3 speeds - 15, T & | Ll | 006% 20.09,3 A
3%ips; hysteresis syn- f. resp. | 40Hz to ZOOTHtO computer logic  con-
chronous drive motor +2dB_ | 30kH: z trols for safe, rapid
s/N | 60dB | -60dB tape handling and
torque reel motors editing,  full  remote

control optional

STUDIO
EQUIPMENT

“capable of providing
the most faithful re-
production of sound
through the magnetic
recording medium . . .
to date” -Audio mag-
azine, 4/68

optional Trac-Sync

individual  channel
equalizers
third head monitor
with  A/B switch;
meter monitoring  of
source, tape, output
and  source+tape;

sound - with - sound,
sound-on-sound  and

echo .
2 mixing inputs per
channel
individual channel bias
) _ adjust
rjggégucg(r)\r:)ugh o modular  construction
wihstand parachute  $1790 for basic rack- g A
drops” -Audio mag-  mount half-track stereo and  plug-in  circuit
azine, 4/68 ?eck,ablout $2300 with boards; deck rotates
ypical accessories; o i
RE CO RDE RS & Formica floor console gfgny ;nngfensole, DG5S

$295, rugged portable
case - $69

REPRODUCERS CX822

Crown tape recorders and reproducers
are available in 42 models with almost
any head configuration, including 4 chan-
nels in-line. Patented electro-magnetic
brakes maintain ultra-light tape tension
and never need adjusting. They are made
by American craftsmen to professional
quality standards, with industrial-grade
construction for years of heavy use.

All Crown amplifiers are warranteed
three years for parts and labor. They
are 100% American-made to profes-
sional quality standards. All are fully
protected against shorts, mismatch and

SX 71 1 Claimed by its pro audio owners to
be the finest professional tape recorder value on
the market today price versus performance
® Frequency response at 7%ips +2dB 20Hz-20kHz,
at 3%ips t2dB 20Hz-10kHz ® Wow & flutter at
7%ips 0.09%, at 3%ips 0.18% m S/N at 7'2ips-60dB,
at 3%ips -55dB ® Facilities: bias metering and
adjustment, third head monitor with A/B switch,
sound-with-sound, two mic or line inputs, meter
monitoring same as CX822, 600€2 output™® Remote
start/stop optional, automatic stop in play mode
® $895 for full-track mono deck as shown, $995
for half-track stereo deck

open circuits. Construction is indus-
SP722 Ideal reproducer for automation ggg;g{%ﬁ? for years of continuous
systems ® Meets or exceeds all NAB standards ) ) :
= Remote start/stop optional, automatic stop in For more information, write CROWN,

play mode ® $595 for half-track stereo reproducer Box 1000, Elkhart, Indiana 46514

STUDIO MONITOR
AMPLIFIERS

P

DC300

D60

Delivers 30 watts RMS per channel at
8Q) w Takes cnly 1%" rack space, weighs
8% Ibs. ® |M distortion less than 0.05%
from 1/10w to 30w at 8Q2 » S/N 106dB
below 30w output ® $229 rack mount

| D150

Delivers 75 watts RMS per channel at
8 m |[M distortion less than 0.05%
from 0.0lw to 75w at 8Q2 = S/N 110dB
below 75w output ® Takes 5%" rack
space, weighs 20 Ibs. m $429 rack mount

Check No. 39 on Reader Service Card

Delivers 150 watts RMS per channel at
80 = {M distortion less than 0.05% from
0.01 w-150w at 8Q = S/N 110dB below
150w output at 8Q2 » Lab Standard per-
formance and reliability = “As close
to absolute perfection as any amplifier
we have ever seen” - Audio magazine,
10/69 = $685 rack mount



Tuners

) w uy
S

Dynaco AF-6

b

sesssisrnnnsecre
Yy '

Heath AJ-1510

o se [/ oo
& 2 NS S/ &
3 ? S &/ &
N NYA-TAY i VAN
S 8)s) S S sSS /S S s -
N E VA TESI NI A VE ¥ 3
MANUFACTURER s/ /%) &) s~/ /F /) ) & N N
& @ K3 N & & & 3 & & I kS ;_,SQ* o~
& ¢/ &/ &/ /s S/ E & /S)s) £2/8 o SPECIAL FEATURES
$ & 8 S S FYSe/ S § /&) T & &, $
$ /) /) §/ & /YT L) § /S8 §2 /8 N
ACOUSTIC AR 2.0 2.0 95 55 20-15¢ | 40 43 0.5 05 | Mtr 65 No 15% x 9% | 7% 210.00 Univ. model similar but for 120 or 220V
RESEARCH -1 x 4% 50/60 Hz; swit. de-emphasis 50/75 ¢S.
DYNACO AF-6 1.75 15 | 65 58 5015k | 40 30 05 |05 65 Yes 13%x 11 |13 199.95K
21 x4 249.95W
FM-5 1.75 15 { 65 58 50-15k | 40 30 05 105 65 No 13%x9 11 159.95K
-] x4 249.95W
HARMAN- Citation 14 2 2 60 65 1-100k | 50 35 11 0.3 2Mtrs. {70 No 22 525.00 Dolby; phase-lock loop; quieting mir.;
KARDON it Citation 15, less Dolby. $395.00.
HEATH AJ-1510 18 15| 95 60 20-15k | 40 25 0.3 0.3 65 No 16%x 14% 23 569.95(K) | *Digital readout; keyboard & synthetic
1 xb tuning.
A-29 18 15| 70 50 20-15k | 40 30 05 [05 Mtr 60 Yes 16% x 13 ) 14%| 179.95(k)
1 x 5%
A-15 18 L5 [ 70 50 20-15k | 40 25 0.5 10 | Mtr 65 No 16%x 12% ] 11%]  119.95(k)
1 x 4%
A-1214 2 60 50 20-15k | 35 25 05 | 1.0 65 12%x 13 | 7% 89.95(K) | With cab
<1 x 3%
HITACHI FT-600 18 15 50 50 40 0.3 0.5 | Mtr 70 Yes 16%x 12% | 16%2| 269.95 Multipath terminal.
x 4%
NC VT-900 1.7 0.8 70 55 38 25 0.3 0.5 | Mtr* 65 No 16% x 122 [ 19%2| 399.95 “Digital readout; IC & FET; dual element
x 5% FM filters.
VT-700 1.7 0.8 70 55 35 25 0.3 05| 2Mus. |65 Yes 17x 12 16%| 249.95 4 FM mechanical filters; MPX filter
x5h
KENWOOD KT-7001 L5 10| 90 20-15k | 30 40 025} 05 | 2Mtrs. [75 Yes 16 x 1l |18 309.95 3 FETs; X-tal filter & 4 1C i.f.; mute
- 1% x5's
KT-6005 1.5 131 80 60 20-15k | 38 03 | 05} 2Mtrs. |70 Yes Mwx 1%} 17%( 269.95 Mute; 'scope output.
1 x6
KT-4005 19 2.0 60 95 20-15 | 35 0.4 0.7 2Mirs. |70 Yes 17%x 11% | 17% | 18995 As above.
1% x6
KT-2001 2.0 4.0 45 20-15k | 30 0.5 0.7 Mtr. 60 Yes 13x9% 9% 119.95
2 x5
KIRKSAETER RT7010 11 15 60 50 40 18%x 124 12
x 4%
LAFAYETTE LT-725A 17 1.5 50 40 0.25| Mtr 75 Yes 12x 3% 12%] 139.95 Interstation mute; tape output: internal
x 9% FM antenna.
LT-670A 35 5 | 3 30 Lt. 50 | Yes | 10%x8% [12 | 8995 | AFC; MPX filter swit.: built-in AM & FM
x 3% antennas.
MGA SM-26 2.0 2 80 50 50-15k { 40 05 | 05 [ Mtr. 70 18% x 15% | 35%| 399.95
3 x 5%
SM-19 25 5 55 40 50-15k | 35 1.0 1.0 Mtr. 60 18% x 16% | 27% | 299.95
3 x9%
SM-16 25 5 55 | 40 50-15 | 35 10 | 1O | Mir 60 17x17 25%| 22995
+3 x9%
SM-14 2.5 5 55 40 50-15 | 35 10 [ 1.0 | Mtr 60 17 x 16 25%( 199.95
-3 x 9%
MARANTZ 120 1.4 L5 | 80 80 20-15k | 42 26 [ 015] 025 80 | Yes | 15%x13 [27 429.95 *Built-in oscilloscope: Gyrotouch tuning.
-1 x 5%
105 2.8 25 ] 48 30 20-15k | 32 22 06 | 1.0 { Mtr. 60 Yes 14%x12 |26 149.95 Gyro-touch tuning; FET; IC
1% x 4%
115 1.7 16 60 20-15k { 42 015 03 | Mtr. 15%x 13 |30 249.95 Front-panel muting level contl.. jack for
1 x 5% 4-chan. decode.
NIKKO FAM-14 1.8 151 60 60 50-15K | 38 20 1 Mtr. 60 13x9% 8% 139.95 Dual-gate FET, cer. filters; plug-in modules;
-1 x 3% circuit bkrs.
FAM-12 18 30 55| 60 50-15k [ 40 | 30 I Mtr. 60 Yes | 12x10 7 | 11995 FETs; noise filter; mute.
-1 X 3%
OLSON RA-235 20 20 | 40 | 40 50-15k | 30 18 06 | 1.0 | Mtr 65 | Yes 15% x 17%] 12 139.00
-2 x4%
RA-310 35 381 35| 37 50-15¢ 1 28 16 | 09| 1.8 ] Mtr 58 | Yes| Il'ax7% |10 80.00
-3 x 4%
PANASONIC ST-3600 1.7 15] 65 50 30-13k | 40 25 0.3 0.5 2Mtrs. [ 70 Yes 16% x 14% ) 21 299.95 4-pole MOS FET; x-tal filters; ICs; 6 FM
0.5 x 5% i.f. amp.
SR3400 1.7 15| 65 50 | 40-13k| 40 25 03 | 05| DualMtr|70 | Yes | 16%x 11%| 17%[ 239.95 2 4-pole MOS FETs; handles 4-chan MPX
+05 X 5% adapter.
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Some expert opinions on the Heathkit
“Computer Tuner” and AR-1500 Stereo Receiver:

“ _The tuner which may well prove to be the ‘classic’ of the
1970’s is Heath's new AJ-1510 Digital FM Stereo Tuner.” —
Leonard Feldman, AUDIO MAGAZINE

«_..It is probably as near to the ideal FM tuner as we have
ever encountered.” — Julian Hirsch, STEREO REVIEW

“ . We know of nothing else on the market with comparable
features. .. [t more closely resembles a small digital computer.
There are no moving parts (the tuning is entirely electronic)
.. — Julian Hirsch, STEREO REVIEW
AJ-1510

“... All frequency indications are read
from digital read-out tubes...at the
left are ten keyboard buttons . . . as well
as a re-set button (punched when you
wish to ‘punch up’ a new station fre-
quency) and a button labeled BY-PASS
(used to initiate the ‘auto-sweep’ action
...three more buttons... select three
pre-determined favorite stations...you
easily program onto...cards yourself.”
— Leonard Feldman, AUDIO MAGAZINE

*_..Because of the crystal controlled ref-
erence frequency and the phase-lock-loop cir-
cuitry . . . the accuracy of the frequency tuned
... will be as accurate as the crystal frequency
and, in the case of the AJ-1510, that means at least

0.005% accuracy!...in short, every spec was easily met or
exceeded . . . [it] has got to be the way all tuners of the future
will be made.” — Leonard Feldman, AUDIO MAGAZINE

«...for anyone who wants a tuner that is most certainly repre-
sentative of the present state of the art, and which is not likely
to be surpassed in any important respect for the foreseeable
future, his search can stop at the AJ-1510.” — Julian Hirsch,
STEREO REVIEW

Kit AJ-1510 “Computer Tuner,” less cabinet, 23 Ibs. 539.95*
AJ-1510-1, Pecan cabinet, 6 1bs. .................. 24.95*

AR-1500

“ . The AR-1500 is the most powerful and sensitive receiver
we have ever measured.” — Julian Hirsch, STEREO REVIEW

“ . a stereo receiver easily worth twice the cost (or perhaps
even more)...” — AUDIO MAGAZINE

“ . Great new solid-state stereo receiver kit matches the de-
mands of the most golden of golden ears.” — RaDio ELEC-
TRONICS

“_ .. The FM tuner section...was outstandingly sen-
sitive. We measured the IHF sensitivity at 1.4
microvolts and the limiting curve was
the steepest we have ever measured
...The FM frequency response was
literally perfectly flat from 30 to
15,000 Hz. .. Image rejection was over
10 dB (our measuring limit)... The AM
tuner...was easily the best-sounding
AM tuner we have had the pleasure of
using...” — Julian Hirsch, STEREO RE-
VIEW

... As always, construction instructions
are lucid enough for the inexperienced kit-
builder and there is enough technical and theo-
retical information to satisfy even the most knowl-
edgeable audio/ RF engineer.” — AUDIO MAGAZINE

“_ .. As you know, the original, the AR-15 has been widely
acclaimed as one of the very best stereo receivers that has
ever been made. Therefore, it's hard to imagine that anyone
has gone ahead and built a better one. But spec for spec, the
AR-1500 is ahead of the AR-15.” — RADIO ELECTRONICS

Kit AR-1500 Stereo Receiver, less cabinet, 53 Ibs. ...379.95%
ARA-1500-1, Walnut cabinet, 81bs. . .............. 24.95%

Now available assembled, ready to use. Supplied with its in-
dividual performance curves plotted and pertinent specifica-
tions measured, documented and guaranteed for one year.
Model ARW-1500, receiver & walnut cabinet,

48 1bs., Exp./Frt.

See them all at your Heathkit Electronic Center. .. or fill out the coupon below

HEATHKIT ELECTRONIC CENTERS — ARIZ.: Phoenix, 2727 W. indian School Rd:; CALIF.:
Anaheim, 330 E. Ball Rd.; El Cerrito, 6000 Potrero Ave.; Los Angeles, 2309 S. Flower St
Pomona, 1555 Orange Grove Ave. N.; Redwood City, 2001 Middlefield Rd.;-San Diego (La
Mesa), 8363 Center Dr.; Woodtand Hills, 22504 Ventura Bivd.; COLO.: Denver, 5940 W.
38th Ave.; CONN.: Avon, 395 W, Main St.; FLA.::M.ami (Hialeah), 4705 W. 16th Ave.; GA.:
Atlanta, 5285 Roswell Rd.; ILL.: Chicago, 3462-66 W. Devon Ave.; Downers Grove, 224
Ogden Ave.; IND.: Indianapolis, 2112 E. 62nd St.; KANSAS: Kansas City (Mission), 5960
Lamar Ave.; MD.: Baltimore, 1713 E. loppa Rd.; Rockville, 5542 Nicholson Lane; MASS.:
Boston (Wellesley), 165 Worcester St.; MICH.: Detroit, 18645 P. Eight Mile Rd. & 18149
E. Eight Mile Rd.; MINN.: Minneapolis (Hopkins), 161 Shady Oak Rd.; MO.: St. Louis, 9296
Gravois Ave.; N.J.: Fair Lawn, 35-07 Broadway (Rte. 4); N.Y.: Buffalo (Amherst), 3476
Sheridan Dr.; New York, 35 W. 45th St.; Jericho, L.i., 15 Jericho Turnpike; Rochester,
Long Ridge Plaza; OHI0: Cincinnati (Woodlawn), 10133 Springfield Pike; Cleveland, 5444
Pearl Rd.; PA.: Philadelphia, 6318 Roosevelt Blvd.; Pittshurgh, 3482 Wm. Penn Hwy.;
TEXAS: Dallas, 2715 Ross Ave.; Houston, 3705 Westheimer; WASH.: Seattle, 2221 Third

Ave.; WIS.: Milwaukee, 5215 Fond du Lac.

r— —
HEATH COMPANY, Dept. 41-9

B Schiumberger IR
Benton Harbor, Michigan 49022
See and hear the

Heathkit “Computer | (] Ptease send FREE Heathkit Catalog.

Tuner’ and | (] Enclosed is $ , plus shipping.
‘AR-1500 Stereo | piease send model(s)
Receiver at your
nearest Heathkit | Name

Electronic Center.
For complete specs | Address
on both, send for city State Zip

your free Catalog.
Prices & specifications subject to change without
notice. *Mail order prices; F.0.B. factory. HF-264

— — =

Check No. 41 on Reader Service Card
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Scott 433 TEAC AT-100
All numbers solid-state except when
model number is preceded by (T).
“K" indicates kit price; “W'" wired.
so
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PiLOT 211 1.8 18 ) 60 20-15k |38 25 05 108 |2Mts | 60 15x 12 199.90 Front panel tape input.
1 x5
PIONEER TX-1000 17 15[ 70 | %5 40 125 [03 |05 | M 70 [ Yes | 17x13% |19 ] 299.95 2 Xtal filters; linear scale, muting level
x 5% contl.: phone jacks: cabinet.
TX-800 1.8 70 50 40 25 04 ] 04 | Mt 0 Yes 1 x13% |16 22995 3 solid state filters; linear scale: muting:
x5% cabinet
TX-600 22 45 50 40 25 06 | 06 Mtr 70 Yes 17x134 |17 179.95 Solid state filter; linear scale; muting;
x 5% cabinet
TX-500A 2.3 35 | 45 40 25 05 ] 06 | Mtr. 70 Yes 3x103% (10 119.95 Muting, linear scale; cabinet.
x 4%
RADFORD FMT-4 1.2 I 100 [ 50 40-15k | 40 40 02 | 05 | Mtis 70 No 16% x 8% [ 18 475.00 Phase-lock loop, pushbutton & remote
(AUDIONICS) 1 x 44 select.: varicap tuning
RADIO T™-90 4 35 20-20k 20 025] 03 | M 55 Yes | 14%x 11 |11 109 95 FET front-end, wood case
SHACK 2 x 3%
TM-1758 5 20-20k 25 025( 03 | Mt 48 No 7x 10 6 6995 As above.
al x4
TM™-100 5 6 15 20-20k 15 03 | 03 | Mtr 40 No 9x3 6 44.85 Wood case
-2 x 62
REVOX A76 1.0 1.0 | & 54 30-15k |40 30 0.2 | Mtr. 70 No 16%x 9% |18 549.00 Var. trigger level
=1 x6%
ROTEL RT-620 1.7 151 &0 4018 38 25 10108 [ Mir 65 Yes | 16%x9% |11 17995 Ad). mute: cer. filter. FET
1 x4’
RT-320 2.0 45 50 15k |35 20 10 | 1.0 | Mtr 65 Yes | 14x7% |8% | 11995 FET; 4-slage i.f
1 x 4%
SAE MK VI 16 19 [ 75 60 2015k |50 30 01 J oI5|~ 75 No 17x10% |25 950.00 Digital readout, 3-in_ scope; 14 pole
1p x 5% filter; 4 ganged FET front-end
SANSUI TU999 1.8 15|70 38 03 | 05 }2Mtrs | 65 | Yes | 17%x13%]22 | 279.95 Muting level contl
x 6%
TU666 2.5 45 35 08 Mtr 65 Yes | 13%x11 |11 159.95 Muting swit
x5
TU555 2.5 3 45 35 0.8 Mte 60 Yes | 11%2x 11%] 8% | 129.95 Muting swit
x4%
SANYO FMT 1400K | 138 1.8 | 50 1015k 135 0.6 Mtr 60 Yes Y x 11 7% [ 12995 FET front-end; 1Cs: MPX noise filter.
+0-2 x4
scotT 431 17 25 | 70 70 50-15k |35 25 0.8 2Mtrs. | 65 Yes | 17%x 15%] 20 219.90
x6
433 19 1.8 75 70 5015k | 3% 25 0.25 67 No 17%x 15%| 24 45990 Digital readout: quartz crystal freq synth.:
x6 manual or auto station selection.
SHERWOO0D $2400 1.8 15 ] 65 60 20-15k |40 25 0.25] 05 | 2Mtrs. | 70 Yes x4 |29 229.95 Wal case: scope outs; 4-chan. FM outs.
1 x 5%
SEL300 1.5 17 | 80 65 20-15k |40 30 0.15) 0.25 | 2Mtrs. | 70 No 16%x 14 |25 579.00 Digital readout; scope outs: tape mon. &
1 x 5% dubb:ng, headphone amp. & out.
SONY STC-7000 1.7 1.0 | 100 | 60 30-15k | 40 03 |05 | 2mbs {70 Yes | 18%x 13%[23 599.50 Multipath and audio outputs.
1 x 5%
ST-5130 1.5 1.0 | 100 60 20-15k 142 02 | 03 |2Mtrs | 72 Yes | 15%x 16%] 17 329.50 Multipath output
1 x 5%
ST-5150 20 10| 70 56 20-15k | 40 03 [ 05 | 2Mtrs. | 70 Yes | 15%x 13%]| 16 249.50 Multipath output
1 x 5%
ST-5600 30 2.0 [ 50 60 30-15k |38 30 03 | 07 | Mtr 65 Yes | 16%x 10%]|9 122.50
i x4
SUPERSCOPE T-208 5.0 6 40 26 | 20-10.5k| 30 16 15 115 | Mu 50 Yes | 14%x8 |54 89.95
1% K44
TEAC AT-100 20 15 | 65 50 50-15k |40 30 105 105 [ Mt 70 No 16%x 13 | 16% | 229.50 B
1 x 5%
TOSHIBA ST500 18 15| 8 50 2015k |35 02 105 [ Mt 66 15%x12 [15
1 x4
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The first tuner

that can tell the
difference between

music and noise.

Since the function of FM tuners is to bring in FM
stations, tuners have traditionally been designed to bring in
the strongest signals possible.

This seems like the height of common sense. It isn't.

Signals, weak or strong, are often noisy. So even
after you pull in a strong signal, you may have to deal with the
problem of noise polluting the music. Since your tuner can't
tell you which is which, you have to rely on instruments that
have failed you in the past. Your ears.

Not with the new Citation 14.

Ours is the first tuner with a quieting meter (patent
pending). It tells you exactly how much noise is accompanying
the music. This lets you adjust the tuning dial, or your
antenna, to the precise point where quieting is at a maximum.
(It’s sensitive enough to detect a 1° rotation of your antenna. )

But Citation 14 does more than just tell you how
noisy a signal is. It’s the first tuner with a multiplex circuit
that senses any phase error in the pilot signal, and
then readjusts the circuit for maximum separation and
minimum distortion.

Citation fourteen

Once Citation 14 has brought in the cleanest
possnble sxgnal it won't add any noise of its own. Signal-to-
noise ratio is —70dB. And to make things even quieter, it’s
also the first tuner with a built-in Dolby noise suppressor.

But to really appreciate all these firsts, you first have
to record off the air.

Since it is so noiseless, you can produce recordings
of close to master-tape quality. It even has a 400-Hz tone
oscillator to let you match levels with the station you're
recording. So you don’t have to make adjustments every time
the music changes.

Still, at $525, Citation 14 obviously isn’t for
everyone. Like Citation ampllﬁers, preamplxﬁers and speakers,
it’s designed for people who can't tolerate even the suspicion
that there’s anything in their music but music.

But if you are such a person, there’ finally a tuner
as intolerant as you.

For complete details and specifications, write
Harman/Kardon Incorporated, 55 Ames Court, Plainview,

N.Y. 11803 * harman/kardon
The Music Company

«Distributed in Canada by Harman/Kardon of Canada, Ltd., 9429 Cote de Liesse Rd., Montreal 760, Quebec.

Check No. 42 on Reader Service Card



MANUFACTURER

& & & & I .
& ~ &/ & & &/ § o N
§ s/ s s>/ &/ & g/8 e/ & VAR $& / &/ &/ SPeciaL Features
/) &) 8/s)2) &) TS/ E/E[&/)F) /)Y S [/ /S &
ACOUSTIC AR 50 05 1 025] 01 14-48k | 20-20k | 57 2-5 100§ 2.0 2.0 051 05140 Mtr 55 No 33 ]420.00{ Wood case opt., $20.00. Univ.
RESEARCH -1 ad) x6 model simifar but handles 100,
120, 220, 240V, 50-60 Hz;
swit._de-emphasis 50- 75,
AKAI AS8100S 18 0.1 20-20k | 20 100k| 60 3 2 151 05] 081 40 Mtr. 60 Yes | 19% x 14%2] 35% 399.95) Matrix, discrete; joy-stick
A-chan. -3 x7 bal. contl.; muting; MOS FET
front-end.
AAB08U 35 0.1 20-20k | 20-50k | 65 2 15] 05 081 40 Mtr 60 Yes 18%x 14 | 25% FET front-end; mutiag; prot.
-3 x 5% cir.; front panel dubbing jacks.
ALTEC 724 tuner/ S5Vims 60 2.0, 1.8 13 03 40 70 Yes 17% x 16% 550.00§ Preamp only; Model 780,
preamp 5.0 x5 digital readout, $800.00.
7258 60 03 | 03 0.5 ] 30-20k | 20-20k | 60 20; | 30, 1.8 13 0.3 40 2Mtrs [ 70 Yes | 17%x 16% 699.00
Y% 50 | 60 x5
7147 44 05 | 05 |05 3020k 2020k [ 60 | 20:] 30. § 19| 20| 05 40 | ZMtrs.| 48 | Yes | 16%x 14 435.00)
1 50 1 60 x 5%
7104 30 05 | 05 |05 3020k | 20-20k | 60 251 30 25 25 0.5 40 Mtr. 40 Yes | 16%x 14 349.95
1 x 5%
704A 12% 05 | 05 ] 05| 40-20k § 20-20x | 60 2.5 40 251 30 05 35 Mtr. 40 Yes 15%x 13 239.95
o1 x4%
B&0 3000-2 30 06 | 06 | 06 10-30K | 20-40k | 62 3 12 ? 3 04 041 40 2 Mtrs. | 55 No 22% x 10%| 19 §380.00f 6 presets; ceramic filters;
-2 x3% ICs; FETs.
"BSR MCDONALD | R40A 12 10 |10 [10 | 2020k | 2020k | 55 | 5 28 | 25 [ 08 10[35 [ M | 40 [ Yes | 15%x11%| 20 | 17939 Tape mon. sphr. select.
-2 x4
R-30 45 10 1.0 1.0 20-20k | 20-20k | 55 25 291 25| 08 101 3 Mtr. 40 Yes 16 x 10% | 13 ]129.9
-2 x4
BRAUN Regie 55 0.1 0.1 80 1.2 121 02 031 40 2 Mtrs Yes 19% x 4% | 31 | 749.50{ Black or silver face plates.
510 x 12%
CONCORD CR-250 25 1.0 20-35k [ 22.40x | 60 25 2.3 157 05 37 Mtr 46 Yes 20 1229.99
(BENIAMIN) | ¢R.gqp 12 1.0 2633 | 2338 | 58 | 28 29| 18} 06 35 | Mt | 43 | ves | 15%x 12| 16 [179.95
x5
DOKORDER MS-800Q 30 0.5 30-45k [ 30-70k | 65 138 05 30 | 2Mus Yes | 16% x 11'2) 17 | 24995 Discrete, matrix decode;
4-chan. =3 x 4% master vol., |/r, f/b contis.
| ELECTRO-VOICE EVR-4x4 10 1.0 20-20k [ 20-20k | 54 L5 25 3 05] 081 35 2 Mtrs. Yes | 17%x 11 349.95 Integral cabinet.
4-chan 1 x5%
EVR3 45 02 | 02 1020k [ 1050k | 60 | 25 19 25( 03| 03[ 30 | M Yes | 17%x11 299.95 Integral cabinet.
l x5%
EVR-2 27 02 | 02 15-20k 1 10-50k | 60 25 2.0 251 03 03] 30 Mtr Yes | 17%x 11 229.95] Integral cabinet.
+1 x 5%
EVR-1 17 021 02 1520k | 10-50k | 60 25 2.3 251 03| 03] 35 Mtr 50 Yes | 19% x 13%§ 33'4 139.95| Discrete, matrix; slide vol.
=1 x6% contls.; phone jack.
FISHER 801 44 05 [ 08 20-25k | 30-15k | 60 2.7 50 17 1.5 0.35 36 Mtr. 60 Yes 17% x 16%} 35 1749.95| Matrix; 2 spkr. sys.; pushbut.
4-chan. -2 x6 tune.
504 50 05 ] 08 8-40k | 20-20k | 65 27| 60 18 12] 02| 03] 38 2Mtrs. | 56 Yes | 21%x 16%] 43 1499.95) Discrete, SQ; strapped amps;
4-chan. 0 x6% mid contl; master bal. contl.
404, similar but 36 W, $399.95
304, 28W, 28W, $299.95.
500TX 65 05 108 |02 835 [ 2025 | 90 251 45 0 17| 15] 04 ) 04 38 | Mir 70 | Yes | 16%x 15%| 30 |499.95( Push but. & elect. tune.; 450T,
1% 10 100 x4% less pushbutton tune, $399.95.
401 45 05 108 102 ) 2520k | 20200 | 80 | 28 | 50 B 20| 28 | 05| 05| 30 | M | a5 | ves | 18%x16 | 20 449,95 Wiretess remote tuning
1% x 5%
205 35 05 | 05 2050k | 20-20k (70 | 251 50 B 25 3 1 057 08)35 | M. | 40 | Yes| 17%x14 | 231429995| Dual mtr. mid contl.: hi
-] x5% filter,
[HARMAN. 150+ k) 02 1 00 f005) 745k | 1-85k [ 70 [ 25 | 1OQ 18 [ 15[ 02 [ 03[ a2 | Mr. | 60 | Yes | 18%x 15% 32 |599.99] 70 W stereo; SQ, joystick
KARDON 4-chan. 1 x5 bal.; Dolby; 2 tape mon.
100+ 24 02 101 [005] 745 { 1.8 | 70 25 ) 1108 19 ) 20| 03] 05/ 38 2Mtr | 50 | Yes [ 18%x 15%| 30 [499.95]57% W stereo; SQ; joystick
4-chan. + 14 x5 bal.; Dolby; 2 tape mon.
75+ 18 02 [ 01 |[005[ 745 | 1.85k |65 | 25| 100§ 20| 25] 03| 05/ 35 Mtr. 47 VYes | 16%x15 | 28 [399.95(45W stereo; SQ; 4-chan.
4-chan - 1% x5 tape mon.
930 45 0.08 [ 0.06 1 001 1045k | 175k |75 | 25 110§ 18| 20| 02| 04| 40 2Mtrs. | 60 | VYes [ 17x13% | 29 {399.95| Dolby; 2 tape mon.
1% x4%
630 30 008 006 | 0.00| 1045 | 1-75k |75 | 251 100§ 19 25| 03[ 051} 35 | mtr 50 | Yes | 12x13% | 28 |299.95| Dolby
+ 1% x 4%
50+ 12% 06 |05 |02 18-40k | 15-70k | 60 2.5 65 25 | 30 0.5 08| 30 Mtr. 45 Yes 15% x 12%] 18 1249.95| SQ; joystick bal. contl.; 4-chan.
4-chan 1% x4% tape mon.
3304 20 06 |04 JO1 | 1840k | 770k |70 25 | 90 25 35 057 05130 | mu. 45| Yes | 15%x13 ] 20 [199.95
+1 x 4%
2304 10% 08 | 06 |02 [ 20-40k | 1570k | 60 25| 8 27 4 0.8 0.7 30 Mtr. 40 Yes | 14%x 7% | 14 [159.95
- 1% x 3%
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Fireworks

There goes your last excuse
for not getting into 4-channel

Whatever reason might be holding
you back from getting into 4-channeil
now, just won't hold water anymare.
Not with the introduction of the Sony
SQR-6650 receiver.

Compatibility with today's 4-chan-
nel systems? No problem. The SQR-
6650 has everything you need: FM,
AM, four power amplifiers, simplified
controls including 4 VU meters for
balancing your system, and two sepa-
rate four-channel decoding circuits.
One is for SQ, and one is for all the
other matrix systems on the market.
Just plug in a turntable connect four
speakers, and you're ready to enjoy
four-channe! sound from discs ( or
tape with an additional quadraphonic

SONY

saonT
vy s w S vy .

» ol - !
8 .
m oy gasttt LarReT L) w g\t

voLuml BALAYCE

player deck). Or enjoy stereo or de-
rived four-¢hannel sound from stereo
broadcasts and recordings.

Avazilability of records or tapes?
Plenty! Schwann Catalog lists more
than 100 fous-channel records, 200
Quad 8 tapes and the list grows every-
day. If FM is your favorite source of
music, the hours devoted to 4-channel
SQand matrix broadcastingis growing.

Still a bit skeptical? Consider this:
the SQR-6650 has a built-in “Doubting
Thomas" insurance. Flick a switch and
the four-channel, 32 watt (RMS into 8
ohms) amplifier bacomes a 50 watt
stereo amplifier (25+25W RMS],
thanks to Double-Stacked Differential
circuitry.

SO RECEIVER SQR-8850

vyu

Ty seatt®

10UONESS m-mm - mae

I.DHHO.

nm - u-(

FM reception is superb: 2.2uV IHF

sensitivity, 70dB selectivity, for ex-
ample. And the preamp section has all
the controls for stereo, four-channel,
or mono: high filter, loudness com-
pensation, independent bass and:tre-
ble controls for front and back.
That leaves only ¢ost as your excuse.
And it's a weak one. The SQR-6650
costs hardly more than sterec receiv-
ers of comparable facilities and speci-
fications, $329.50*

Enjoy 4-channe! now. It's ready at
your Sony dealer. Sony Corporation
of America, 47-47 Van Dam St., Long
Istand Clty N.Y. 11101 * Suggested retail price.

SONY:SQR 6650

Check No. 45 on Reader Service Card
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Receivers

/ AMPLIFIER / TUNER /
e Q
J / R N T AT &
A A BETES /[ =
[ ) & : /& /3 &/ 8/S &
~f & & . & &/ ¥ S /& [ &
S//&/e) & /€ >/ /) s/5/S/S)/F ) s /&
MANUFACTURER NSV & I VST E VTR L/ & o o
AT INAN RV AN VST T TESUN
O -~ & =~ AL P & &~
§ /8/3/8) & /&) E/S)S )5/ /s /S &/ /S &8 /S ¢ SPECIAL FEATURES
¥ N ETA VA VR AN E A WATANLIETL VLA BSVETAETE £/ &
HEATH AR-1500 60 | 0.25] 0.1 0.1 830k 7-80k 63 8 1454 18 |15 0.5 0.5 40 Mtr 90 Yes 18% x 13% | 32 (K) 379.95
=1 x 5%
AR-29 35 1 025( 02 [ 01 ] 530k | 760k | 65 22 | 1550 1815 05| 05]40 Mt 70 Yes | 16%x18% [ 265 | (ky 299 95
1 x5%
AR-1302 | 20 } 025} 0.25] 01| 530k | 635 | 65 24 | 155 19|18 05] 0540 Mte 60§ Yes | 16ux14%]265 | (K)239.95
L x 5%
AR-1214 15 105 | 05 | 02| 530k | 7100k | 60 2 75 2 |2 05) 1 [35 No 60 | Yes | 17x13 13 (K) 169.95] With Cabinet
I x 3%
HITACHI SR1106 {55 {05 30-30k | 20-50k | 70 1.8, 16 {08 [ 03} 0842 2Mtris. [ 65 | Yes [ 17%x 13 | 27% | 49995 Wood sides
40 x 5%
SR-800 40 |05 30-30k ¢ 20-50k | 70 2.5, 18 |11 { 03] 08]40 2Mtrs. | 43 [ Yes | 17%x 13 | 25% | 39995 Wood sides.
50 x 5%
SR-700 38 0.5 30-30k | 20-20k | 70 25, 18 |11 0.3 0.8 | 40 Mtr. Yes 7%x 130 | 25% | 329.95 Wood sides.
8.0 x 5%
SR-301 12% 1 15 30-20k | 20-50k | 66 30, 30 05| 1213 Mtr Yes | 15x4% 12 229.95 Wood sides
10 x 12%
we AVR-5445 [ 26 | 05 | 08 | 05[ 2030k( 1550k [ 65| 25| 80 | 2020 | 05] 10]35 | e~ | 65 | ves | 23x14 33 | 49995  [4-chan. 2 SEA tone controls
1 x6 “Bull's eye tuning indic ; wal-
nut case
R5414| 20 [ 05 | 08 | 05| 20-30k| 1550k| 65| 30| 70 20020 05] 10]35 Mtr* 65 Yes [ 19%x 14% (28 369.95 4-chan.; SEA tone controls;
<1 x6 *“Bull’s eye tuning indic
VR-5551 60 ] 057 08 05{ 1530k| 10-60k| 65 25| & 161071 03| 05]40 2 Mtrs.| 70 Yes | 19%x14% | 29 449.95 SEA tone controls; 2 mic
1 x6 inputs. YR-5541. simifar but
40W., $389.
VR-5521 2% [ 05| 08 05( 20-30k]| 15:50k| 65 251 80 20020 05 1035 Mt 65 | Yes | 18x14% |22 299.95 SEA tone controls; “Bull’s
-1 xb eye tuning indic., walnut case
VR-5511 19 08 | 08| 06| 3030k} 20.50k| 65 25 70 25140 05 10( 33 Mtr* 45 Yes | 17x13 18 229.95 SEA tone controls; “Bull's eye
1 x 5% tuning indic.; wainut case
VR-5660 90 04| 041 03 10-40k [ 10-60k} 65 25 100§ 17]08| 04| 06(40 Mt: 70 No 20% x 15% | 38 £99.95 Digital readoul tuner & clock:
1 x6% SEA tone controls; *Buli's eye
tuning indic.
KLH 54 105 ] 05 03] 1630k[ 2020k 63 25 ] 50 1812 03 0835 2Mtrs.| 46 Yes | 17%x 14 550.00 Discrete, SQ, CD4; joystick
4-chan. +2 x 5% bal. cont!
52 30| 10 08| 04| 2020kf 2020¢| 65 35| 60 20125 05| 08|35 2Mtrs.| 46 Yes | 17%x 13 289.00
2 x 5%
51 20 | 05| 05| 03| 1530k| 1035k| 63 25 ] 1o 25125 03] 103 Mtr 50 Yes | 17x12% | 21% | 259.95
g2 x6%
55 B ] 10| o5 05 2020k) 2020k | 55 251 %0 2514 06| 10|30 Mir. 45 Yes | 16%x 13 199.95
2 x 5l
KENWOOD KR-7200 55 05 ] 05| 01 10-30k | 20-40k | 65 25 16115 04 06| 40 2Musf 75 Yes Tsx14 |29 499.95 Direct-coupling; 2 tape inputs;
2 1 5% 3 tone contls.. mic mix w
tevel contl.; 3 spkr. sys.
2 each phono, aux
KR-6200 [ 45 051 05 | 02 13-30k[ 20-40k] 65 2.5 L7)151 05] 06/ 40 2Mtrs| 65 Yes | 17hx 14 |29 399.95 As above, less mic mix &
x 5% 1 phone.
KR-5200 [ 30 | 05| 05 ] 02] 17-30k]| 20-40k| 65 25 181201 05| 07] 40 Mir. 60 Yes | 17x14 28 349.95 As above but 2 tone contls
2 x5
KR-2200 | 8 08 | 08 02| 3020k| 2535 60 2.0 251407 08| 10} 30 Mtr. 40 Yes | 17%x 15% [13% | 15995 Mic mix. w. level contl.
2 x 4% 2 spke. sys.
KIRKSEATER RTS-8000 | 140 0.15| 0.15 10 80k 65 18 1115 2Mtis| 60 No 18%x 14 |22%
2 3 x 8%
LAFAYETTE LR-4000 47%[ 1.0 13-35k ) 20-20k| 70 4 1.65( 1.5 40 Mtr. Yes | 21x13 49 499.95 Wave-matching SQ. matrix,
4-chan 1 x 5% discrete
LR-440 35 0.8 15-25k [ 20-20k | 70 35 35 1.65] 1.5 03 Mtr Yes 18% x 13%] 41 369.95 SQ, matrix: main/remote
4-chan 1% x4% spkr. switch
220 [ 1| 10 2020k 55| 4 25] 3.0 07] 35 | Mir Yes | 15%x 11%| 21 | 24995
4-chan. + 1% x4%
LR-200 23 Lo 60 3] 1 2513 0.6 35 Mtr. Yes 1 14%x 10%] 20 174.95
x 4%
LR-1500TA| 70 08 ] 4 18-55k [ 20-20k| 60 18] 33 1.5 1.25 03| 40 Mtr. 50 Yes 16% x 14%| 34% 319.95
2 45, x 4%
12
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The New KENWOOD Receivers
are More Professional than Ever!

Three elegant new models give you a choice of power
and sophistication—all with advanced

new circuitry, tough new
materials, and top professional
features that make the

choice difficult indeed!

® <enwoon

825U Sy OIE Uy

KR-5200...140-Watt (IHF)
FM/AM Stereo Receiver

KR-6200...240-Watt (IHF)
FM/AM Stereo Receiver

KR-7200...260-Watt (IHF)
FM/AM Stereo Receiver

Basic to all three new receivers is KENWOOD's advanced

engineering which gives you direct coupling for exceptionally flat response throughout

the audio spectrum; exclusive dual protection circuit; new NPN and PNP silicon low-noise transistors for

quiet performance; KENWOOD's newly-developed DSD circuitry in the MPX stage for improved stereo separation;
and a host of convenience features, such as the 2-system tape facility, provision for three sets of stereo
speakers, and a new linear FM dial scale. That's for starters! Check the specs, check the performance, and
choose the new KENWOOD receiver with the professional features right for you!

TUNER SECTION AMPLIFIER SECTION
KR-7200 KR-6200 KR-5200 KR-7200 KR-6200 KR-5200
FM Sensitivity 1.6 uV 1.7 uV 1.8 uV Continuous Power
S/N Ratio 68 dB 66 dB 65 d8 Both Channels
Capture Ratio 1.5d8 1.5dB 2.0 dB8 Driven @ 8 ohms
Selectivity 75 dB 65 d8 60 dB from 20-20k Hz 55 W/Ch 45 W/Ch 30 W/Ch
Stereo Sep. @ 1k Hz { 40 dB 40 dB 40 d8 THD & IM (@ rated
Front End 3 FET, 4 Gang | 2 FET, 4 Gang| 2 FET, 4 Gang output) 0.5% 0.5% 0.5%
IF Stage 1C/3 Mech. 1C /3 Mech. 1C/3 Mech. Freq. Resp. ( + 2 dB) | 20-40k Hz 20-40k Hz 20-40k Hz
Fitr. Fitr. Fitr. Power Bandwidth 10-30k Hz 13-30k Hz 17-30k Hz
AM Sensitivity 15 uV 15 uV 15 uV Controls Triple Tone Triple Tone Phono, 2 Aux
‘Mike Mix’ Phono, 2 Aux
2 Phono, 2 Aux

. . | the sound approack to guality
For complete specifications, visit your

nearest KENWOOD Dealer, or write... @ K E N w o D D

15777 So. Broadway, Gardena, Calif. 30248 m 72.02 Fifty-first Ave., Woodside, N.Y. 11377
In Canada: Magnasonic Canada, Ltd., Toronto, Ontaria; Montreal, Quebec; Vancouver. B.C.

Check No. 47 on Reader Service Card



Receivers

Marantz 4415

/ AMPLIFIER / TUNER /
§ o
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MAGNAVOX 1K8896 50 0.5 1 15-20k | 20-25k | 60 2 3 4 1 15]3 Mtr o0 | Yes | 18 x15% Aiso with digital readout;
+1 x 5% FET; 41Cs.
1K8894 25 0.5 1 15-20k | 20-25k | 60 2 3 4 1 1.5(30 Mir 60 | Yes| 18x 15% FET; 41Cs.
il x 5%
1K8802 10 05 ] 1 25-25¢ | 2525k | 60 2 4 4 1 1.5] 30 Mtr. 60 | Yes| 16%x 13 21Cs.
=i x 4%
1K8803 18 05 | I 25-25k | 25-25k | 60 2 4 4 1 1.5{30 Mtr. 60 | Yes| 16%x 13 21Cs.
1 x4z
MARANTZ 4430 30 0.3 03 |01 10-50k | 15-80k 18 [ 9% 17 16 | 0.15] 0.3]42 Mtr. 60 | Yes | 167ax 14% 399.95 | Vari-matrix; remote cont!
4-chan. 2 x5 receptacle.
2010 10 L0 [ Lo |05 | 20-22 } 20-20k 22 10028 | 25| 06 | 10f32 Mtr. Yes | 14%x 12 199.95 | Gyro-touch tuning; main,
- 1% x 4% remote spkr. swit
2270 70 03 | 03 [ 03| 770k | 10-80k 18 20 @14 [ 15| 02 | 03]45 * Yes | 167 x 14 |50 |549.95 ] Var. overlap drive; FET front
+1 x5 end; direct coupled.
4415 15 09 { 09 [ 05| 1550k | 20-20k 22| 1W00@28 | 25| 06 |1 |32 Mtr. Yes | 167 x 14% 399.95 | SQ decoder jack; SQA 182
4-chan. +1 x5 decoder assy.; remote cont.
MASTERWORK SQ-445 6 2.0 10 | 05 | 40-25k [ 20-20k | 55 L5 1 30 4 3 0.5 0.8]35 Mtr. 28 [Yes | 17%x 10 [ 18 [229.95 | SQ decoder.
4-chan. -3 x 4%
SQ-446 6 20 | 10 1 05 ] 40-25 | 20-20k | 55 5] 30 g4 3 05 | 08]35 Mtr. 28 |Yes | 24 x10 123 ]279.95|SQ decoder; Strack player
4-chan -3 x4%
MAXIMUS 6000 45 03 15-30k [ 10-40k [ 65 4 10 ? 3 1 1.5]40 Mtr. 50 [ves [ 17%x 10%[ 15
-3 x5%
4000 16 0.5 20-30k | 20-35 | 60 4 8 2 3 1.2 16435 Mtr. 50 |Yes | 17%x 12 | 10%
=3 x5%
3000 14 0.5 30-20k | 20-25k | S5 5 10 3 3 12 | 16[30 Mtr. 50 |Yes [ 17x12 9%
3 x 5%
300 8% 0.7 20-20k | 15-30k | 55 4 15 5 4 15 | 2035 Mtr. 50 | Yes
+3
NIKKC STA-1101 40 03 | 06 20-30k 75 2 15 1.5 [ 0.6 1.0 40 Mtr. 60 18% x 14% | 33 1399.95 | 6 FETs; 12 ICs; X-tal filters;
x 6% 2 mic inputs; 2 phone jacks;
sep. vol. contls. for rem.
Spkrs.
STA-6500 | 50 05 [ 07 | 016f 565 | 10-100k| 70 | 2 | 100 @18 | 15| 04 | 05(40 |2Mus.| 60 |Yes | 167%x 15% |38 | 369.95| MOS FET: x-tal filter: w. wal.
+01 x 5% cab.
STA-6200 38 05| 08 | 02| 540k | 10-70k | 70 8 100 @18 | 15( 04 | 05[40 Mtr 60 [Yes | 167 x 147 | 30.6 | 319.95| As above.
+0-1 x 5%
SA-5800 27 05 | 07 | 025 540k 10-50k | 70 2 100 818 15] 04 0.7]35 Mtr 80 |Yes | 16x 14 24} 259.95| MOS FET; 2 tape mon.: wat
+01 x 5% cab.
SA-701B 25 08 | 10 20-20k 65 28 18 | 30 40 Mtr. 14%x 12% | 17 | 239.95] 2FETs; 3 (Cs; AFC: mute;
x 4% dual tone contls; scrth. &
rmbl. fils.: cirt. break.
OLSON RETTT 25 02 | 0757 06 [ 1040k [ 850k [65 | 22| 12 W35 [ 2 | 05 | 09(35 |Mus | 65 |Ves] 15%x 125 ] 18 ] 230.00] Matrix- circuit breakers: with
4-chan, x 4% cab.
RA-632 15 05| 085f 07 | 1526k | 1923 | 62 25125 20 |3 06 | 1.0[35 Mtr. 62 |Yes [ 18x10 16 | 200.00 | Discrete, matrix; joystick
4-chan. x3% bal. contl. Model RA-618, less
Joystick & discrete, $170.00.
RA-660 5 05| 09 [ 072 20-24k | 2520k | 60 281 30 | 35 | 075 12|30 Mtr. 62 |Yes | 16x 10 14 | 120.00{ Discrete, matrix; joystick bal.
4-chan. x 3% contl.
ONKYO TX-666 50 021 03 | 0.2 1040k | 10-40k | 70 25| 200@18 | 15 02 | 05)40 2Mtrs. [ 65 | Yes [ 18% x 15%[30 | 42995
<1 x 5%
TX-555 40 03] 04 |03 15-35k | 10-35 | 70 2.5 200 @2 15 0.2 0.5( 40 2Mtrs. | 65 [Yes | 18% x 15% | 272 | 349.95
=1 x 5%
PANASONIC 6800X 42 051 07 7-40k 10-70k | 73 3 18| 15| 04 35 Mtr. 70 {Yes [ 16x17% |34 | 599.93| Discrete & matrix; Acous.
4-chan. +0-] x 6% Field dimen. conll.; mic
mixing; elec. output prot.
6400 4x19 05| 07 9-40k 10-70k | 70 3] 1.8 15| 04 35 Mtr. 70 |Yes| 16x17% |32 | 429.95| Discrete & Matrix; Acous.
4-chan. +0-1 x 6% Field dimen. contl.; mic
mixing.
5800 27 051 07 5-40k 10-70k | 70 2 18 151 04 35 Mtr. 80 [Yes| 16x 14 24 129995 Direct coupling: 4 MOS FETSs;
+0-1 x5 ceramic filters.
5200 14 08 | 10 7-30k 70 3 19 | 2 0.4 35 Mtr. 60 | Yes| 16%x 14 |17 1199.95] 4 pole MOS FETs; 4 prs. tape
x 5% jacks; 4-chan. enhancement.
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