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Scott [ The New T echnoldgf

s e

At last! A powerful solid state receiver

designed expressly for knowledgeable audiophiles

Scott’s new 348 tuner/amplifier is not
designed for the Mrs. . . . or for the kids.
It's not a simplified combination unit. This
compact receiver is designed expressly for
the man who wants a top-end high fidelity
tuner, a powerhouse amplifier, and a pre-
amp with a really complete set of controls
. . . yet still wants all this in one com-
pact unit.

The 348 is a unique piece of high fidelity
gear. Scott engineers have loaded it with
every feature and control in the book . . .
and in hi fi engineering, Scott wrote the
book. It packs a powerful 100-watt punch
... yet it fits in a standard 12” bookcase!

You won't find any output or driver
transformers in the 348. Scott’s advanced
design has dome away with these bulky
distortion-inducing power-wasters.

New 348 has everything, even a sink!

The directcaupled output circuitry of the
348 utilizes silicon transistors mounted on
military-type heat sinks . . . more costly, but
resulting in dramatically improved tran-

H. H. SCOTT, INC,, 111 POWDERMILL R
Export: Scott International, Maynard, Mass. Cable HIFI. Prices slightly higher west of

sient response, more instantaneous power
for music peaks and cooler, trouble-free
operation.

Every control feature you'll ever need is
included in the 348: adjustable Dynaural
interstation muting control; five-position in-
put switch; seven-position stereo selector
switch: dual bass control; dual treble con-
trol; balance control; loudness control;
compensation switch; main/remote speaker
selector; three-level phono sensitivity
switch; flywheel tuning control; rumble fil-
ter; scratch filter; and tape monitor.

In addition, the 348 gives you a wider
range of inputs and outputs than you’ll find
on most separate units: a switched front
panel stereo headphone output; tape head,
phono, and extra inputs for both left and
right channels, two Tape In jacks; two Tape

W SCOTT®
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Out jacks; and two AC outlets, one of
which is switched.

The new Scott 348 is no! inexpensive.
Yet at .479.95 it represents one of the best
high fidelity bargains ever produced. It is
superior in performance and features to the
most expensive separate preamps, power
amplifiers and FM stereo tuners on the
market . . . and if you've added prices late-
ly, you know you can’t come anywhere near
the performance of the 348 unless you
spend more than $800 on separate units.

SPECIFICATIONS: Usable sensitivity
(IHF), 1.9 xv; Harmonic distortion, 0.8%;
Capture ratio, 2 db; Selectivity, 45 db;
Cross modulation rejection, 80 db; Separa-
tion, 40 db; Music power per channel (at
4 ohms load), 50 watts; Steady state power
per channel (at 4 ohms), 37.5 watts; Fre-
quency response (1.0 db), 15-30,000; Hum
and noise, —80 db.

Dimensions: In accessory case: front
panel, 515” x 17'4”; from front foot to

‘back of heat sink, 10%2".

OAD, MAYNARD, MASS.
Rockies. Price and specifications subject to change without notice.
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Number 24 in a series of discussions
by Electro-Voice engineers

THE
ENORMOUS

HAROLD MAWBY
Senior-Microphorie
Engineer

A major part of the recent remodeling of engineer-
ing facilities at Electro-Voice was the construction
of new anechoic test facilities 10 supplement the
present four anechoic chambers in use in Engineer-
ing, Quality Control, and Production testing.

The new chamber is, by far, the largest and most
versatile at the Buchanan plant, and may well be
one of the largest anywhere devoted exclusively to
audio transducer testing. It is designed as a cube
35" long, 26" wide, and 26’ high, with a volume of
23,660 cubic feet.

All wall, floor, and ceiling surfaces (even includ-
ing the door) are covered by 5 deep Fiberglas
wedges protected by hardware cloth. Their ex-
traordinary length is designed to absorb 99% of
the acoustic energy that approaches the walls above
60 cps, so that measurements above 60 cps are
essentially identical with “free space’” conditions.

The floor, woven of 1% miles of 3%’ aircraft
cables sirung on 2’ centers, is supported by mas-
sive I-beams to t1ake the extreme stresses involved.
This grid is acoustically transparent, as is the
nvlon sub-floor below i1, designed to stop any
object dropped from entering the wedges at the
bottom of the chamber. The grid is placed 4’ be-
low the center of the chamber so that comfortable
working height is at the exact center of the room.

Two smaller chambers adjoin the main chamber.
One houses the “standard” speaker used to test
microphones. This speaker is calibrated from 20
to 20.000 cps with the National Bureau of Stand-
ards. A larger booth, in an adjacent corner ac-
cepts any standard size speaker to be tested, up
to 30" in diameter. A standard exponential horn
is also mounted for testing PA and high frequency
drivers. This booth is, in effect, an infinite baffie
of 250 cubic feet, padded with 4”” thick Fiberglas
on all surfaces, and with its face common to the
larger anechoic chamber. This room may be en-
tered without entering the anechoic chamber, thus
reducing traffic and possible acoustic interference
in the main chamber.

Ventilation of the main room is through hollow
wedges to further reduce possible reflections. These
wedges are located at three widely separated
points. Twenty instrument hangers are spaced for
a variety of test locations.

There are 22 electrically isolated, shielded chan-
nels available for connection to every type of
signal source and tesi equipment. Automatic curve
tracing, and servo-operated automatic polar pat-
tern equipment speed routine measurement of
microphone and speaker characteristics. The entire
facility sits on its ewn foundation, completely iso-
lated from the main building.

For technical data on any E-V product, write:
ELECTRO-VOICE, INC., Dept. 853A
602 Cecil St., Buchanan, Michigan 49107

Circle 104 on Reader Service Card
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ARTICLES

+ Development of a Pulse
Modulated Audio Ampli-
fier. Norman H. Crowhurst.
A four-part article describ-
ing the development of a
high - powered amplifier
which is an improvement
of the Class-D type de-
scribed in previous articles.
This step-by-step analysis
should be easily under-
stood by the experimenter
and audiofan and provide a
thoughtful stimulus for
fresh thinking about pulse
modulated audio amplifiers.

In addition there is a
wealth of material useful to
those who would engage in
the process of circuit de-
sign with transistors: how
circuit constants are se-
lected; how to select tran-
sistors in spite of variable
parameters; and  some
tricks in transistor applica-
tions.

PROFILES

* Sherwood Solid-State Am-
plifier, Model S$-9900

*Shure ‘““Solo-Phone”,
Model SA-1, a headphone

amplifier which permits
headphone listening from
turntable or tuner with-
out need for an amplifier

+ Neumann Condenser Mi-
crophone System, Model
U-64

In the September Issue

On the newsstands, at

your favorite audio

dealer’s, or in your
own mailbox

MING
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AUDIO CLINIC

Joseph Giovanelli

E

Send questions to:
Joseph Giovanelli
2819 Newkirk Ave.
Brooklyn, N. Y.
Include stamped, self-addressed
envelope.

Wireless Phono Oscillators

Q. I wish to construct a phono oscil-
lator that will be suitable for high fidel-
ity use. What determines the frequency
response that an oscillator of this type
can transmit?

I would like to use this oscillator to
transmit sound from wmy high fidelity
system, pick it up via a crystal detector
feeding a miniature high fidelity ampli-
fier, and listen to the music through high
fidelity headphones. I conclude that if
this works on monophonic program
sources, 1 should also be able to make
it work for stereo. F. E. Pierce, APO,
New York, New York.

A. The ordinary wireless phonograph
should possess excellent frequency re-
sponse because there are no transform-
ers to limit the highs. The problem with
these devices is not one of frequency
response but of other types of distortion.
These units use a single tube which acts
as both modulator and oscillator. This
direct kind of electrode modulation
must result in frequency modulation in
addition to amplitude modulation. In
order to detect this kind of modulation,
the receiver must be set on the slope
of the signal if the selectivity of the re-
ceiver is reasonably sharp. Of course,
with the crystal detector you plan to
use, this is not a problem.

The frequency response of the trans-
mitter may be reasonably wide, but
the average receiver does possess suffi-
cient selectivity so that sidebands are
not fully detected, leading to a loss of
high frequencies in the reproduction.
Again, with a crystal detector this is not
a problem.

Another problem with the transmitter
is that it cannot be fully modulated be-
cause of incomplete control of the cir-
cuit by the grid on which modulation is
impressed. Overdriving the transmitter
will cause erratic oscillation and clip-
ping of the amplitude modulation, fur-
ther increasing distortion.

WWW _ amercaaradioRhistery com

Low-power oscillators could be de-
vised to work with low-power buffer
amplifiers, with the buffer amplifier
modulated by way of a transformer or
by way of a series connected tube which
acts as a variable resistance. This latter
type of modulation again cannot pro-
duce 100 per cent modulation.

Assuming that you have produced a
clean signal from the transmitter, vou
then must receive the signal. The signal
must by law be of very low power.
Therefore, if the receiver is to be placed
some distance from the transmitter, the
receiver must have some gain ahead of
the detector. THIS AUTOMATICALLY
RULES OUT THE USE OF THE OR-
DINARY CRYSTAL DETECTOR.

The problem gets more involved than
this if vou wish to transmit stereophonic-
ally because each channel will have to
be fed into a separate transmitter. Each
transmitter must be set to a different
frequency so that heterodynes will not
result and so that the channels can be
separated from one another.

Another difficulty lies in the problem
of finding a spot on the dial which is
not occupied by even a weak signal,
This weak signal will beat with the sig-
nal created by your little transmitter and
will cause heterodynes which will de-
tract from the quality of the music you
wish to hear.

Assuming that you wish to construct
a special receiver for this transmitter,
you could consider operating this equip-
ment outside the broadcast band. In that
case you must design your equipment
to operate at frequencies lower than the
broadcast band because of the laws gov-
erning this kind of transmitter. If the
equipment is to be operated on frequen-
ies between 510-1600 kc the field
strength in microvoits per meter at a
distance of 100 feet from the transmitter
shall not be more than 2400 divided by
the frequency in kilocycles. If the equip-
ment is operated at frequencies between
10-490 ke the signal strength in micro-
volts per meter of receiver antenna
length at 1000 feet shall not be more
than 2400 divided by the frequency in
kilocycles. In any event, the signal of
such a station cannot interfere with
other services.

To summarize all of this, a system of

AUDIO e AUGUST, 1965
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The same great Garrard plant

TYPE A70 Ulgimate exphession .of the
Automatie, Turntable concept which Gar-
rard laukched with the origifal Type.A,
the most.successfnl record playing instru
ment the high fidelity fi%ld has ever
known. Four spefds. Features low mass;
dynamically balanced tone:arm with. %
gram click. settings; adjustable antizskat-
ing control;-pusher platform; heavy, cadt
and balan non-magnetie turncable;
Laboratory Series® motor. $84.50

Exclusive
Garrard
pusher
platform

IMPORTANT READING: Garrard's 32:page Comparator Guide. Far compH-
ment,ajy copy, writg Garrard, Depte-GK-15; 'Westbury, New York 11591.

that builds t_he_LAI; 80

alsu buiicis three other fine new Garrards |

AT60 An aumtomatic turntmble with in-
termix capabilitys Meeis ail the “critical
performance standards required.of a Gar-
rard Automatic Turntable, plis compact
versatility. Four speeds. Fez turds tubular
tone arm, dynamigcall! balanced ahd
counterweight adjusted; bailtsin stylus
présfuré’ .gauges heavy, oversized, die-
cast, non-magnetic: turntable; Labora-
tory Series® motor. $59.50

Heavy
| oversized

_f' die-cast

turntable

=Canadian inquiries 1o Chas. W. Pointon

K . , Ltd., 66 Racine Rd., Aexdake; Ontario.
Yerritories other than ,U,S. wand Canada to-Garrard Engineering Lid., Swindun, . Wilts., Exgland.

Circle No. 103 on Feader Service Card
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LAB 80 $99.50

MGDEL 50 An exceptionally compact;

handsgmely styled, manual/intermix au
tomatic $urntable.dat the price of. an
ordinary record changer . . . designed g
intr8duce neyf atandards of performancd
and versaitilg to systems where spacg
must be considered. Four speeds. Featuted
cast aluminum eounterweighted tone arm ;
lightwejght cut-away shell; full-sized
'turntable; 4 pole Induction Surge moto=,

$44 .50

Cast.aluminum
counterweighted tone arm

SR

All prices less base and cartridge.

&

AU ALEC
WORLD’S FINEST
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the best seal in the house...
... and it’s right in your living rocm if your FM
is equipped with a

FINCO° AWARD WINNING FM ANTENNA

Broadcasting authorities agree that an cutdoor antenna 18
_absolutely essential for the reception of full quality monaural
and multiplex FM sound.
A FINCO FM antenna will deliver a clean undistorted
signal and bring in more stations, regardless of location.
Guarantee yourself the best seat in the house for tonight’s
FM concert . . . install a fidelity-phased FINCO FM antenna.

g

llustrated Other Madels available
FM 4 from $3.75 to $71.30
$24.90 list
THE FINNEY COMPA_NY Available at local dealers. . .

of write for Bulletin #20-213.
PRODUCERS CF THE WORLD'S FINEST FM AND TV AATENNAS

Dept..:_*_‘ju:‘l{est Interstate, Bedford, Ohia

Circle 135 on Readar Service Cord
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this type can be made to work. If you
are interested in this project from the
point of view of an experimenter, go
ahead and enjoy yowrself.

The easiest way to make the transmit-
ter is to use a tube such as a 6GANS. The
triode section can be the oscillator and
the pentode section can be a tuned
buffer. A 6AQS5 can be triode connected
and placed in series with the plate and
screen supplies of the pentode half of
the 6ANS. Audio is then fed to the grid
of the 6AQ5. When triode-connecting
the 6AQS5, the screen should be con-
nected to the plate rather than to the
contro]l grid. This gives you more car-
rier. If the screen is connected to the
control grid, the carrier amplitude will
be reduced, but you are likely to obtain
a higher modulation percentage. Be-
cause the buffer and the modulator are
in series, you will need up to 300 volts
to operate this portion of the circuit
while 150 volts or less will be needed
to operate the oscillator section of this
portion of the circuit.

The limitation on low frequency per-
formance of the equipment is the select-
ivity of the receiver. The lower the re-
ceiving frequency, the more selective
the receiver is likely to be with a given
tuned-circuit Q. You may have to trade
Q and circuit gain for bandwidth by
swamping the circuit with a resistor.
Little more can be said here about re-
ceiver design because there are many
ways of going about such a project.

Hum in Phonographs

Q. I get hum either from the turn-
table or the cartridge. When I am play-
ing a record, the hum cannot be heard
except during extremely quiet passages
and only when the loudness control is
past the 12 o’clock position. When the
turntable is switched off, however, the
hum becomes about three times as loud
and is accompanied by crackling noises.
1 have tried grounding the turntable 1o
the preamplifier to no avail. Frank
Proto, Brooklyn, New York.

A. Sometimes merely reversing the
polarity of the wall plug of the pre-
amplifier or the turntable can solve a
hum problem.

Sometimes hum can be eliminated by
grounding the preamplifier to a water-
pipe or radiator. However, this often ag-
gravates the case instead of curing it.

If the tonearm you are using is
mounted on a wooden base, this means
that it is not grounded even though
the turntable is grounded to the pre-
amplifier. Run a wire from one of the
mounting screws of the tonearm to some
point on the turntable assembly. Then
ground the table to the preamplifier. I
have often found, however, that it is
better to ground the arm to the preamp
and not to ground the tumntable. A&
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This Bozak Speaker
Costs $97.50*

S g W T————

s It The Best?

Yes. Where limitations either in budget
or in space will not permit the broader
sound source of a more complete Bozak
system, Sonata No. 2 provides the best
value obtainable for realistic re-creation

of music.

This Bozak Speaker
Costs $778*

Is It The Best?

Yes. Where there is no limitation im-
posed by space or budget, a Bozak Con-
cert Grand provides the most realistic

re-creation of music possible.

ARE ALL BOZAK SPEAKERS "BEST”?

Yes.

All Bozak speaker systems are built from the same
basic components. And all Bozak components are
built to the same electrical, acoustical and tonal
standards — the highest.

To achieve the broader, more realistic sound sources
of its larger systems, Bozak simply combines the
same component speakers used in more modest
systems.

Because Bozak maintains but one quality standard,
your speaker system can grow with you — without
obsolescence or loss of original investment. You
simply add components as your musical taste, space
or income grow.

Start today to enjoy Bozak for the best of your life.
Our free catalog will show you how.

/s

2

ari
*Prices shown are subject to change. All Darien
prices slightly higher in the Far west and

Deep South.

Connecticut

Export: Elpa Marketing Industries
New Hyde Park, New York

Circle 106 on Reader Service Card
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Reverheration
Effects...
variable at

/ NORELCO
/ DX-11
Microphone

MADE IN AUSTRIA BY AKG GMBH.

Echo chambers and long hallways notwithstanding, Norelco
now provides reverberation effects through a single self-
contained unit—the DX-11. This entirely new development
provides a variable reverb time down to cut-out at which
point the microphone (range: 50 to 15,000 cycles, *=3.5db.)
will perform as a normal dynamic microphone with excellent
front-to-back discrimination.

The needs fulfilled by this new development are many
because it enlarges the sound by adding reverberation to
simulate ‘‘concert hall’’ sound. Voice and instrumental
decaying effects add a wonderful dimension to combos,
chamber music, churches, theatrical, advertising, spatial,
and other sound reinforcing requirements and techniques.

4 See these other Norelco Microphones— W
the popular choice of many television shows

D-24 D-119ES D-12
Selected quality High quality Strong anti-feedback

b )

Send for specifications, data sheets and prices today!

M AUDIO VIDEO
/VOf elco PRODUCTS

NORTH AMERICAN PHILIPS COMPANY, INC.

Protessional Products Division. 100 East 42nd St New York. N.Y. 10017 7-59
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LETTERS

More Bass Repercussions
Sm:

AR welcomes articles on the products of fellow manufac-
turers. The article “Bass Transfusion for Little Speakers” de-
scribes Altec’s “Bass Energizer” designed by my colleague Alex
Badmaief.

I am sure Alex knew what he was doing, but I am afraid
that authors Yeager and Hull present the case poorly, regardless
of the merits of the device. As a former teacher in the field of
audio, T would like to point out certain fallacies that their
article promotes. 1 believe that the first three listed here are
non-controversial.

1. Compensation for the Fletcher-Munson effect can only
be based on the difference between the equal loudness curve at
the original, live level and the curve at the reproduced level,
where such a difference exists. It is meaningless to provide
“compensation” which straightens out to a flat line the curve
at any particular intensity level, as the authors do for the 80-db
curve.

2. If the Energizer did compensate for the Fletcher-Munson
effect, it would be suitable for all speakers, large or small
unless the bass response of a particular speaker were already
6 to 10 db above flat.

3. The mechanical position of the amplifier volume control
for a given volume of sound in the room cannot be taken as
even an approximate index of speaker efficiency or of how
much of the amplifier’s power is being used. The number of
degrees that one must turn the volume control to achieve a
given sound intensity depends on: (A) the voltage output of
the cartridge, tuner, or tape machine; (B) the voltage gain of
the preamplifier; (C) the sensitivity of the power amplifier,
that is, the signal voltage input required for a given power
output; (D) maximum power output of the amplifier; (E) the
efficiency of the speaker; (F) the size of the room; and (G) the
amount of absorption in the room furnishings. Speaker effi-
ciency is not even predominent in this complex of factors, and
its effect in determining the position of the volume control may
easily be swamped by the other elements.

4. The article states that the Energizer will allow one to
connect a 16-ohm, 35-watt rated speaker to a 70-watt amplifier
with safety, and that twice as much protection is provided
with an 8-ohm speaker.

Above 150 cps their graph shows a 10-db loss for 8-ohm
speakers, which means that a 70-watt amplifier becomes a
7-watt amplifier. At 60 cps and below the Energizer allows all
the amplifier power to go through, and provides no speaker
protection. A single organ pedal tone below 60 cps, or tuner
“pops,” may drive the amplifier to as much power as (and
produce far more speaker excursion than) a complex orchestral
fortissimo.

The article’s lack of scientific rigor on the above points may
help the reader put into perspective the author’s opening state-
ment: “Loudspeaker authorities agree that it is the inherent
lack of bass which prevents a small speaker enclosure from
producing that full rich sound.”

Epcar ViLLCHUR
Acoustic Research, Inc.
24 Thorndike Street
Cambridge, Mass.

Bass Transfusion
Sir:

1 was interested in your June article on “Bass Transfusion
for Little Speakers.” I have been experimenting in this area of
“bottom” bass for a long time.

However, I do not feel that the authors have compared their
curves with a good hi-fi bass boost tone control, certainly not
with the Baxandall type, nor do I feel that a six decibel boost
with a drop of only 2 decibels at 100 cycles will be earth
shaking.

I have experimented with bass beost, but my method was to
add a separate amplifier and horn-loaded woofer to comple-

(Continued on page 70)
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A cool
100 watts

(with low-heat Fisher transistor-amplifier design)

The new Fisher TX-300 solid-state stereo control-amplifier.
Size: 15%" x 41%6” x 1178” deep. Weight: 24 Ibs. Price: $329.50. Cabinet: $24.95,

A total IHF music power output of 100
watts is no mean accomplishment in a
single-chassis stereo control-amplifier—but
it is mot unique. High power at low dis-
tortion can also be obtained with vacuum
tubes. A really cool chassis can not. That
takes transistors. So does lightweight,
space-saving design without compromise.
(The TX-300 weighs only 24 pounds and
is less than 12 inches dcep, despite its
rugged, conservatively rated parts.) And
the virtual certainty of unlimited life with-
out the slightest service problems takes not
only transistors; it takes Fisher solid-state
circuitry, enginecered for Fisher reliability.

One reason for the light weight of the
Fisher TX-300 is the absence of output
transformers. This has the even more im-
portant benefit of removing all limitations
of bass performance and of transient re-

LEAS €T

AUDIO e AUGUST, 1965

NTE

sponse ordinarily imposed by transformer
characteristics.

Another remarkable feature is that each
channel has four output transistors for
conservative operation at high power, in-
stead of the conventional fwo. The rated
power of 100 watts is obtained at 8 ohms,
but nearly as much power is available at
either 4 or 16 ohms, via the special imped-
ance selector switch. The IHF power band-
width (half power at low distortion) ex-
tends from 12 to 50,000 cps!

As for preamplifier and control features,

make a point of auditioning the TX-300.
Even if you are not ready to buy it, you
are entitled to hear what you are missing,

'THE NEW |

! FREE! $2.00 VALUE! Send

for your free copy of The New
Fisher Handbook. This entirely

new, revised and enlarged edi- FISHER

tion of the famous Fisher high | !!‘@22995
fidelity reference guide is a |

magnificent 76-page book. De- v my
tailed information on all Fisher 14
stereo components is included. i |

Fisher Radio Corporation
21-40 44th Drive

B e L T

the TX-300 provides 16 inputs and 10 out- Long Island City, N. Y. 11101 038 |
puts to accommodate every type of pro- '
gram source, recording instrument, loud- ; Name -
speaker or headphone—plus 21 controls | H
and switches for total control of the sound (Address — 1
by the listener. ) ! City e N s

Next time you are near a Fisher dealer, R T S e e 1
RNATIONAL, INC,, LONG ISLANL TY¥, No ¥, 11101, CANADIAN RESIDENTS WV‘I_\'E TO TRI-TEL ASSOCIATES, LTD., WILLOWDALE, ONTe

The Fisher

Circle 109 on Reader Service Card
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Who Says
Great Stereo
Components

Aren’t

Decorator

Designed?

Meet the newEmpire Royal
Grenadier...7irst speaker
system des gn=d and engi-
neered in sigtt and sound
for stereophoric reproduc-
tion. Lets you sit anywhere
—hear everytking. Its regal
shape projecs a majestic
sound unl ke any you've
ever heerd Ltefore. A 15”
mass loaded woofer,
world’s largest ceramic
magnet str.cture and die-
cast full dispsrsior acous-
tic lens allow you to enjoy
the highest fidelity of mu-
sic plus phenomenal stereo
separation frem anywhere
inthe room. Speaker place-
ment non-cr tical. For a
sound demonstration go
'round to your dealer or
write for complete color
brochure.

- w
Empire Scientific Corp. » 843 Stewart Ave, Garden City, L. lo N |

Circle 108 on Reader Service Card

LIGHT LISTENING

Boston Pops: Tenderly
RCA Victor LSC 2798

By accident or design, this latest album
by the Boston Pops under Arthur Fiedler
gives the audiophile a great deal of in-
sight into the current state of affairs in
the RCA Dynagroove process. Perhaps even
more revealing than the sound on the disc
itself is the photograph of the recording
session to be found on the reverse side of
the record jacket. To the best of my
knowledge, this is one of the rare occasions
when a fairly explicit photo of a Dyna-
groove mike set up for big orchestra has
been made available to the public. When
this particular recording system was first
bruited to the industry, RCA’s staff
stressed new techniques in miking along
with a long array of complicated devices
designed to alter the sound in its transter
from master tape to finished disc. Dyna-
groove mike set up for big orchestra has
and since that time many modifications

| have been made in the original system to

bring it back in line with conventional
industry practice. The photograph dis-
played on this album reveals very little
that could be considered a departure from
current miking procedures in recording
popular music of a relaxed nature. What
we have in this release is mood music on
a rather lavish scale and the six mikes
visible in the photo have been set up to
accord with the dreamy arrangements.
Scattered throughout the orchestra, the
average height of the mikes is only a yard
or two above the heads of the players. This
placement works out well in the carefully
modulated arrangements of Jack Mason
and Richard Hayman as Arthur Fiedler
leads the Boston Pops in an exceptionally
attractive group of perennial favorites by
Lehar, Coward, Weill and Youmans.

Flora, The Red Menace (Original
Broadway Cast)
RCA Victor LSO 1111

Appearing toward the close of the cur-
rent Broadway season, this musical offers
two reasons for rejoicing, one considerably
more important than the other. Most rec-
ord buyers will find this show album
noteworthy simply on the basis of its star
because Judy Garland’s little girl, Liza
Minelli, gets her first big break on Broad-
way in “Flora.” Readers of this column,
while hardly immune to some of the broad-
er aspects of show business human inter-
est, will find their attention straying from
the musical efforts of the cast to the
technical handiwork that RCA’s engineer-
ing staff has brought to the production of
this album. Here is a Dynagroove release
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Chester Santon

o

of an original cast recording that actually
succeeds in breaking away from the lim-
itations that system has imposed on RCA
Victor Broadway albums in recent years.
It's a real pleasure to join other show fans
in celebrating RCA’s return to accepted
standards of the day in giving full-range
sound to original cast recordings. For the
first time in many months, one can listen
once again to the actual acoustics of New
York’'s Webster Hall, scene of so many
fine show albums on this label, and feel
oneself part of an event. The show itself
is hardly an exciting event in theatrical
annals but the improved sound glosses over
the fact. There is little dramatic meat in a
rambling tale of a young fashion illustra-
tor’s involvement with the New York
chapter of the Communist Party back in
the Thirties. Liza Minelli, although only
nineteen when the show opened, has a
style far more sophisticated than that of
many singers twice her age. Her inherited
show business savvy, easily overriding any
vocal resemblance to her famous mother,
puts her solidly on the road to Bigger
Things.

Magic Moods of Ronnie Aldrich
London Tape LPL 74062

Tape fans with a memory going back
six or seven years will know what is meant
when I say that two-track releases of those
days were easier to play than many four-
trackers of the moment. It’s hard to hold
back nostalgia for the old days (especially
since a reviewer didn’t have to pay the
double price of two-track reels) as one
considers the four-track stereo of this latest
reel in London’s long-established Phase 4
Series. Whatever his opinion of the sound
of two-track tapes, anyone could play them
with his preamp settings pretty much
where they were for phono or FM tuner
and get darn good results 99 per cent of
the time. It is possible to get fairly good
results with today’s four-track reels pro-
vided I make the following changes in my
preamp settings before playing them. If
a reel such as this follows a disc, the
steep filter cutoff is flicked to the 10,000
cycle position. Whenever I forget to do
this with a tape of this kind, I'm soon
reminded by the increase in upper-fre-
quency hash many four trackers exhibit
above 10 thousand. It's a form of hash I
just don’t find on the average stereo disc.
With proper compensation on the orches-
tra surrounding them, the two pianos
played by Ronnie Aldrich have a better
chance to shine in multiple-track arrange-
ments of American favorites delivered with
a slightly British accent.
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Y RADIO CO., INC.

103 West 43rd Street/New York, N.Y. 1 0036 /(212) JUdson 2-1500
Federal Electrenics, Inc. (Subsidiary) / Vestal Parkway, Vestal, N.Y. / {607) Ploneer 8-8211

One call to Harvey covers every need for professional micro-
phones. Shotguns, wireless mikes, boom mikes, lavaliers. We
cover the spectrum from ulira-directional cardioids to bi-
directional cosines to non-directional pressure types. Whether
it’s dynamic, condenser or ribbon, we're stocked in depth with
all major brands and types.

As America’s oldest distributor of professional broadcast and
studio recording equipment, Harvey is alse stocked in depth
with everything from studio tape decks, image orthicons and
cables, to the smallest replacement parts.

The three major networks rely on Harvey as their dependable
source of supply. They save time, eliminate hunting aroond.
Even if you're in Wichita Falls, you will too. Fo order, write or
call collect today.

ALWAYS ON HAND: ALTEC ¢ A K G » ELECTRO-VOICE * NEUMANN * R C A » SENNHEISER o SHURE « VEGA o

Circle 11 on Reader Service Card
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Early last spring I began to work on
a report on stereo broadcast listening
{rom the layman’s viewpoint which was
to sum up my reactions to this form of
hi-fi after a considerable absence, ever
since the first splurge of interest and the
earliest stereo receiving equipment of
some years ago. I had deliberately
avoided stereo broadcasting since then
(there was plenty else to keep my ears
busy) because I wanted to wait awhile
until things could jell, until the shake-
downs were over and the new system
should reach an even keel and a basis
for an evaluation of some permanence.

Well, I got me a brace of brand new
tuners, on loan from their obliging mak-
ers, and went to work listening. And
now I feel a bit silly. For the whole of
my listening, over many months, has
boiled down to one continual pre-occu-
pation—with a fringe effect which most
engineers would consider very minor in
view of the enormous technical prob-
lems 1 know they have been faced with
in this period of stereo beginnings I
hear about these difficulties all the
time. Multipath distortion, phasing can-
cellations, stereo records which won’t
broadcast at all, SCA problems, modu-
lation levels, wandering stereo images
and a host more. I've read all about
them. But I didn’t hear them. None of
these problems plagued me as they were
supposed to. I only heard one thing
(aside from assorted interference and
such) that really bothered me. Steady
background noise on stereo. A gentle,
unobstrusive fHFFEFFFEFEf, heard on all
stations, no matter how powerful. A
kind of “surface noise,” and I couldn’t
get rid of it, except by switching to si-
lent mono. Everything else was fine, al-
lowing for the vagaries of various stereo
broadcasters and the on-again-off-again
stereo hours (but that is another sub-
ject). Stereo came in loud and strong
from many stations. Always with back-
ground noise.

These same stations, and many more,
come in on mono with absolute silence
in the background—that utterly restful,
velvety silence which for so many years

10

s

has been FM’s pride and joy. Full lim-
iting! Down goes the hiss, down and
OUT. No background sound whatso-
ever. Nothing can match that effect.

On stereo 1 just couldn’t get it. In-
stead, there was always the persistent,
irritating residue of noise, like the sur-
face noise on the old 78-rpm records.
It isn’t a loud noise, nor is it violent.
It doesn’t obscure the music, except in
the faintest passages. (But how wonder-
ful they sound against sheer silence!)
1t doesn’t hurt. It isn’t a true distortion.
It is just there.

And because it is there, and espe-
cially because you can kill it instantly
Ly switching to mono, this mild sound-
residue seemed fairly to scream its de-
fiance at me. I grew to hate it. I want-
ed to swat it, like a mosquito in the
night, for sudden silence. T wanted to
turn it off like the ventilation system
in a large hall—with silence flooding in,
like a balm for the soul! But 1 couldn’t
turn it off. It wouldn’t go away. Except
on mono.

2% to 92

Now this little residue of background
noise got me interested in the techni-
calities. It shows some rather peculiar
characteristics. They seemed odd to me,
at any rate, until I'd studied them for
a long time.

For instance, at my country listening
post, 100 miles from New York, I can
pick up most of the city FM stations
with a strong signal. On the meter of
one of the tuners, calibrated from 1
to 10, a number of stations hit up to 9
or 9% and many of them swing the
needle up to 6 or 7. On this same tuner,
a reading as low as 2% gives full limit-
ing on mono. It would seem, then, that
the stereo signal should be strong
enough to banish that background noise.
It doesn’t.

In fact, the oddest thing is that the
residue of “surface noise” sound seems
almost constant all the way from a read-
ing of about 4 on that meter up to the
maximum of 9%. Virtually no reduction.
Thus over the entire practical range of
fully-limited mono FM, I recieved
stereo background noise of the same
uniform quality. Couldn’t get rid of it,
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even at 9%. Over this entire range, in
station after station, mono is 100 per
cent silent (not counting those passing
planes) and stereo is always equipped
with a background.

I got so worried about this that I
went and tried several tuners—I thought
that it might be a fault in one of them.
No such thing. I haven't tried all the
tuners available. There may be a tuner,
or several of them, which can pass my
fringe-area background-noise A-B test—
quick switching from mono to stereo and
back again. That is, no audible differ-
ence in the silent background between
the mono and stereo modes. I haven™
heard one yet. I found the same “sur-
face noise” coming through in the same
way on several different makes, at this
40-100 mile location. And I've heard
it elsewhere, too, as I've snooped into
various friends” living rooms. (Some of
them hadn’t noticed it at all. Lucky
them. I heard it only too easily.)

My conclusion is that for fringe-area
listening, stereo background noise is
more or less of a fact of life. You can
take it (stereo) or leave it (switch to
mono).

Now, I'm the most ardent stereo lover
around. I love stereo, understand it,
crave it, and genuinely dislike having
to listen to mono sound. Yet, sad to re-
late, I find that in the country I mostly
switch over to mono after a few min-
lites. Stereo is fine, but I like total si-
lence in the background even better.
After all, that’s what first sold me on
FM, back as long ago as 1943. That’s
what I get, too, on stereo tape. I get
very nearly total silence on stereo discs.
So must 1 go back to the 78-rpm era of
background noise, in order to listen to
stereo on the air® That’s what it amounts
to.

I see an apoplectic flush rising up
in some of our readers, notably those
who make or promote broadcast stereo
equipment. And so I hasten to make a
big qualification. A huge, enormous,
whopping, splendid qualification. My
report, as anvbody can see, Is strictly a
minority report. From the outer fringe.
Stereo in town is OK.

Big City
For of course, I had to try stereo in
the Big City, too. What was it like
there? I hauled all my equipment to my
New York apartment just to find out.
Aha! Silence! In the Big City, stereo is
just wonderful. Not a hiss to be found,
except maybe a legitimate bit of noise
on a particularly weak station. Full “lim-
iting”! Switch from mono to stereo and
back to mono and there is NO change
in the background noise level on most
of the major stereo stations. And this,
(Continued on page 99)
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Why are these
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the most popular
of all high fidelity components?

$69.95 kit : -
$109.95 assembled s

The superior quality of separate components (tuner, pre-
amplifier, power amplifier) is universally accepted. Only with
separate components can you achieve the “‘state of the art”
in music reproduction.* Integrated components, receivers,
or packages are compromises which deny the perfectionist
his goal of the highest possible fidelity.

Why are components so much better?

UNCOMPROMISING ENGINEERING
lower hum ® lower noise ® lower distortion
GREATER CONVENIENCE
more flexibility ® logical control groups
easier installation ® freedom of choice
SUPERIOR RELIABILITY
higher quality parts ® better ventilation
conservative operation
isolation of sensitive parts from heat sources
Quality is never cheap. Most components are very expen-
sive. But not Dynakits. The universal recognition that Dyna-
kits offer “‘the very best for the money" does not satisfy us.
Never has a Dynakit been introduced which could not meet or
exceed the listening quality of the most expensive alterna-
tives. We urge you to evaluate every Dynakit on performance
standards without regard to cost.
The overwhelming acceptance and subsequent word-of-

mouth advertising by Dynakit owners has made the 3 Dyna-
kits shown above the most popular of all such components.
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Stereo 70
$99.95 kit
$129.95 assembled

FM-3
$109.95 kit
$169.95 assembled

No other stereo tuner has ever matched the phenomenal
popularity of the FM-3. More Dynakit stereo preamps and
Stereo 70s are being sold than all other such components
combined.

Modest initial cost (even lower if you build-it-yourself!) is
a powerful incentive, but this acceptance would not have
been maintained year after year in ever increasing numbers
were it not for Dynakit's proven reliability and the recognition
that every new Dynakit design is so far ahead of its time that
it stays on top for years. This partly explains why critical
audiophiles have been known to “‘trade up to Dynakit'’ from
far more expensive models.

In the face of the extraordinary publicity given transistor-
ized equipment in recent months, it is significant that these
pace-setting Dynakits are well established tube designs.
When transistors have matured so that they can provide com-
parable quality and value with tubes, Dynakit too will offer
solid state circuitry. Dynakit does not believe in riding the
promotional bandwagon at the consumer’s expense through
inauspicious introduction of premature products. We will
continue our established practice of introducing new prod-
ucts only when they represent improved quality or value.

Rarely is quality as inexpensive as Dynakits.

“Live vs recorded concerts, performed on several occasions using Dyna-
kits and AR speakers, best demonstrate the ‘‘state of the art’ in music
reproduction.

1
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NEWEST CONCEPT IN SPEAKER DESIGN

Ul

SOUND

MAXIMUS

PACKS MORE SOUND IN SMALLER SPACE
THAN ANY OTHER SPEAKER SYSTEM!

How big should a fine speaker system
be? Some people still believe the bigger
the box the better the sound. It's no
longer true.

There's a new concept in speaker de-
sign that has revolutionized all the old
ideas about speaker size. It's a new
breakthrough in electromagnetics
called Cushioned Air Pneumatic Sus-
pension (CAPS)®. For the first time . . .
it makes possible superb high fidelity
performance in an ultra-compact size.

The MAXIMUS Systems (CAPS)® cre-
ate all the “big speaker sound” you
want.

The CAPS® principle may be imitated

by other speaker companies, but you.

can only get the true CAPS® principle
in the MAXIMUS line, by UTC Sound.
There's nothing else like it on the mar-
ket — at any price.

In any side-by-side (A-B) test between

two speakers, loudness alone is not a
criterion of quality. In fact, loudness
represents efficiency only and has no
bearing on the quality of sound. Judge
speakers by hearing them at the same
sound level, adjusting the amplifier vol-
ume control if necessary. Remember,
too, that any fine speaker system will
sound better in your home than in a
store. Try MAXIMUS in your home,
and you’ll see why it is universally
acclaimed.

How do the experts feel about MAXI-
MUS? Here are just a few of the com-
ments:**

AUDIO: “We had not imagined that a
box that small could produce such mu-
sical sound, unaided by special cir-
cuits.”

HI-FI NEWS: “I just don’t believe it.
In fact, I still switch it on periodically
to see whether I'm dreaming.”

For Example: The MAXIMUS 1

- sounds so “alive”
you won’t helieve
your ears...

ELECTRONICS WORLD: “The sound
of the system is decidedly musical, bal-
anced, and free from distortion or col-
oration. It has an open, airy quality
which is difficult to associate with such
a small box.”

RADIO & TV EXPERIMENTER: “All in
all, where space or decor requirements
call for midget speakers we feel the
MAXIMUS I is the only model (so far}
which can deliver Hi-Fi performance.”

We invite you to judge for yourself.
See the MAXIMUS line at your high
fidelity dealer. Compare it at the same
sound level with any other speaker —
loud, medium or soft — and see how
much fuller and richer it sounds. MAX-
IMUS — first in the new trend to minia-
ture high fidelity speaker systems. The
only speaker line with the CAPS® prin-
ciple.

Once you hear it, you'll never settle for
less.

W TR TR A
il LT 0030 B MR D N R YRR

-yet it's so small you can
hide it on a shelf and
hardly know it's there,

**Complete articles available upon request.
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The Only Speaker Systems to feature CAPS®(Cushioned Air Pneumatic Suspension)

ULTRA COMPACT
The MAXIMUS 1

Beluxe 1500 Cycle
4L Crossover
Nelwork

Fi Radiatos

Massive Cushioned R A Air Sealed —
&ir Preumatic . Nz , Extra Heavy Front
:u_unr;;wn = Incapsulated 078
istortion free Custom Formed
Woofer T Alloy Panel

Custom Acoustic Decorator Styled
nsulation Grill Cioth

First of a new generation of Speaker Systems designed
for modern living. Full, rich, solid performance in a
compact enclosure. Delivers depth and brilliance
never before possible in a speaker system this size.
Designed specifically for the new high powered Solid-
State Receivers and Amplifiers as well as present tube
components.

Only 101%"” x 512" x 714" . . . fits everywhere . . . book
shelf . . . end table . . . wall! Takes no more space
than a few books, a small lamp, or a modest picture
frame. True bass from the specifically designed MAXI-
MUS woofer. Exceptionally large 334 Ib. magnet struc-
ture provides high acoustic efficiency and power
capability. Uniquely designed L-C crossover network
transfers power af 1900 CPS to a newly developed
backloaded mid-range/high frequency unit. Ideal for
wide range mono . . . two for stereo. 45-20,000 CPS.
Designed for 8 to 16 ohms. Net Price $59.50

Another
A UTC-MAXIMUS
FIRST!

The MAXIMUS TWIN-PACK...
a portable take-home carton,
Contains all the speaker
equipment you need for full,
rich stereo sound.

the MAXIMUS 2 — 11, rddie-size brother to the
compact MAXIMUS | handles twice the power, extends
the bass range down to 35 CPS. It measures only 141"
X 11" x 8", MAXIMUS 11 uses two of the new MAXIMUS
woofers, and the ‘unique mid-range/high frequency
driver to provide an uncanny audio mirror of life-like
projection of mono or steréo sound. 35-20,000 CPS.
8 to 16 ohms, Net Price $109.00

the MAXIMUS 3 — Biggest brother . . . but still
only 18” x 1234” x 10” , .., the MAXIMUS iIi employs
4 MAXIMUS | woofers to give extraordinary precise
critical damping for perfect transient response. Ideally
suited for use with the newest high-powered Transis-
torized High Fidelity amplifiers. At 1900 cycles a De-
fuxe LC crossover network transfers the electrical drive
from the 4 woofers to 2 MAXIMUS mid-range and high
frequency units. 30-20,000 CPS. 8 to 16 ohms im-
pedance. Net Price $169,00

the MAXIMUS 4 — 2.Way Speaker System
The MAXIMUS 4 features the newest 8” version in
the family of CAPS woofers. The total inter-modula-
tion distortion from 100 to 20,000 cycles is less than
32%. The distortion at 40 cycles is less than 3%.
The pneumatic suspension woofer has an ultra efficient
312 Ib. double duty ring magnet structure with a
total flux of 17,000 gauss. At 1800 cycles the audio
drive is transferred to a shielded back-loaded mid-
treble lens speaker. A continuously variable KON-
TOURED ACOUSTIC control is supplied to provide acous-
tic room tailoring to suit individual taste. The fre-
quency response is virtually flat from 35 to 20,000
cycles. Oiled walnut enclosure finished on 6 sides. Re-
movable grill cloth. 40 watts IHFM. impedance: 8 to 16
ohms. Size: 213" x 11%" x 1134”.  Net Price $97.50
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Mid-Treble Linear
Respanse Direct

ULTRA LOW DISTORTION SPACE-SAVERS

Less than %% distortion | Less than 3% distortion
from 50 CPS to 35,000 CPS | at 30 CPS =

The MAXIMUS 7 — Bookshelf
3-way Speaker System

The new UTC cushioned air pneumatic suspension design
used in the MAXIMUS 7 speaker system brings the hither-
to unattainable ideal right to your unbelieving ears. Ex-
tended bass response with swings of 3 to 75 watts at a dis-
tortion level that is less than three-quarters of one per
cent. This has never been attained up to now, even in
speaker systems five times the price of the MAXIMUS 7
and all within a cabinet that is one-third to one-fifth the
size of comparable fine spcaker systems. The array of
laboratory checked components comprising this system in-

cludes a heavy duty 12” pneumatic suspension woofer with ::::l‘;;'i'c
a 9'/2 lb. ceramic magnet structure; two shielded back- Insulation Dome Lens

Multicellular

i- id- ' i i i Mid-Treble Unit
loaded bi-polar mid-treble wide dispersion lens radiators Hoy ot et

and a dome lens compression type multicellular ultra high withlBipoed Len»s -
treble horn. To complete this deluxe system, 3-way LC
crossovers are provided at 1800 and 8000-cycles coupled to
continuously variable mid and treble KONTOURED
ACOUSTIC controls to satisfy individual listening require-

A -

Z|

by 35000 b/

IS EETVI. L
[ o w70 0000 AW s 100 2000cs

ments. Uniform response from 25 to 35,000 cycles. Total Deluxe(
distortion less than:%:% from 50 to 35,000 cycles. Distortion 1800 & 8009
at 30 cycles less than 3%. Impedance: 8 to 18 ohms. Size: Cycle LC
24" x 14" x 12", Finished on all 6 sides, oiled walnut cabinet Crossover Exclusive Acoustic
with air-tight sealed enclosure and custom designed re- "¢to'k  Contour Controls
movable decorator style grill. Net Price $189.00

Snap-off Grill frame with fully finished walnut speaker panel

Heavy Duty
12" Woofer

a3 RS S MAXIMUS 6 R
the MAXIMUS 6 — 3Way Speaker System — The MAXIMUS 6 boasts tremendous,

vital, uncanny bass, precise transient control, and virtually flat response from 25 to 22,000
cycles. The CAPS woofer will handle 75 watts of IHFM music power and responds to high
power excursions at less than %% distortion. The MAXIMUS 6 requires only 3 watts of
audio driving power to fill a large listening area with superb sound. The MAXIMUS 6 util-
izes a pneumatic suspension woofer having a 9%z 1b. double duty ceramic magnet structure,
two shielded back-loaded wide dispersion bipolar mid-treble lens speakers, and 3-way LC
crossovers at 1800 and 8000 cycles with continuously variable mid-treble KONTOURED
ACOUSTIC controls for individual .acoustic listening requirements. Handsome oiled walnut
enclosure with removable grill cloth. Impedance: 8 to 16 ohms. Size: 24” x 14” x 12"

Net Price $169.50

the MAXIMUS 5 — 2Way Speaker System — the maxivus 5 exceeds all extant
laboratory standards for a low distortion popular priced space-saving speaker system. It
has high power capability, superb transient control, and exceptionally clean bass response
in the critical region of 30 to 50 cycles. It will handle 50 watts IHFM of audio music, and
requires only 3 watts of input audio drive to fill a large listening area with exciting sound.
Features a CAPS woofer with a 5 1b. double duty ceramic magnet structure. The electrical
crossover point is at 1800 cycles through an LC continuously variable KONTOURED
ACQUSTIC control to a shielded closedback mid-high frequency lens speaker. Response
virtually flat from 30 to 20,000 cycles. Finished on all ¢ sides with a removable decorator
type front grill. Impedance: § to 16 ohms. Sizes: 24” x 14” x 12", Net Price $129.00

For complete literature and name of dealer nearest you write Dept. A8

UTC SOUND DIVISION UT oC
809 Stewart Ave., Garden City, New York SOUND

Cheative Engineering for Hhe Sound of Tomerrow
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permitted to devote his full time and
self to composition. Money and patrons
somehow protected him from those
wordly cares which, as the early Italian
composer, Palestrina, put it, “are ad-
verse to the Muses.” Even when finan-
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cial security was missing, the composer
persevered, never allowing himself to
be deflected from his chosen path. Rich
or poor, celebrated or ignored, he could
be found at his work desk or piano, pen
in hand, stopping only to take in a
gifted pupil, conduct a performance of
his own music, or write his memoirs.

An oversimplification, of course. But
the life of the composer in the Roman-
tic Era differs radically from that of his
Twentieth-century counterpart. Less
than a dozen serious-music composers
in the United States make a living en-
tirely at their craft. Other composers
support themselves in a wide variety
of ways, some wholly unrelated to
music.

In 1961, the American Music Center
mailed a questionnaire on income to
1,171 composers. 430 replied. Of these,
only 16 reported earnings of $3,000 or
more from their music. The top earner
took in $103,824 in a single vear; the
second chalked up $26,000; then there
| was a drop to $12,000 (six in this cate-
gory), and the last group of seven
brought in between $5,000 and $10,-
000. Seventy composers reported in-
comes of between $1,000 and $5,000;
106 made between $100 and $1,000;
77 earned less than $100, and 145
earned zero.

Even in the Great Society, man can-
not live by composing alone. To round
out his income, the composer is a
motion picture animator or a lobster
fisherman; he sells television sets and
wholesale jewelry, he is a rate analyst
in a traffic department, a coffeehouse
owner, a radio announcer, a real estate
agent and a psychiatric social worker.
According to the American Music Cen-
ter survey, however, a majority (343)
of the composers listed teaching as the
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Brahms on the veranda of his
home, March 26, 1894. (from “Brahms”
by Walter Niemann, Alfred A. Knopf,
1929.)

Fig. 1.

“mainstay” of their income; 92 earned
significant income from performing, and
a lucky 44 had independent means.
“Only occasionally does he hold down
a job that is not connected with music,”
writes Virgil Thompson in The State
of Music. “He plays in cafes and con-
certs. He conducts. He writes criti-
cisms. He sings in church choirs. He
reads manuscripts for music publishers.
He acts as music librarian to institu-
tions. He becomes a professor. He
writes books. He lectures on the Ap-
preciation of Music.”

Beethoven would have hurled his ink
pot at such a “busv” composer. “It must
be the aim and aspiration of every true
artist to place himself in a position in
which, undisturbed by other duties or
by economic considerations. . . he can
devote himself to the composition of
larger works and present these to the
public upon their completion.”

Not many composers have managed
to live out this Romantic conception of
the artist-creator. Schumann was a
musical journalist; Mahler was an im-

{Continued on page 102)
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Straight Line Tracking

A Revolutionary Development from Marantz

Finally, the art of tracking a record precisely duplicates the art of

cutting a record = The new Marantz sLT-12 Straight Line Tracking

system exactly conforms to the angle, the posture and the tracking uséd

in the cutting of original master stereo records. This perfect compatibility
eliminates the inherent deficiencies of conventional ‘swing arm’

record player systems and gives incredibly perfect reproduction.

Gone forever: tracking pressure, tracking noise, excessive torque
influence, stereo imbalance, stereo misphasing, record scarring,

skipping and groove skating. $295 complete.

‘The sound of Marantz is the sound of music at its very best.
Ultimately you will want Marantz.
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EDITOR'S REVIEW

ANNUAL PRODUCT
PREVIEW ISSUE

N THIs IsSUE we present our Annual Product Preview.
Regrettably, as a well-known radio comedian
always said at the end of his show, “We're a little

late, folks . ..” As in the past, we provide specifications
and descriptions of a large variety of products—actual-
ly some 719 separate products from 130 manufacturers
“but this time in an entirely new format. Instead of
column after column of type, we have resorted to a
chart form of listing, with more products of each man-
ufacturer given space than ever before. Furthermore,
we believe that the chart form provides more informa-
tion in a given amount of space than the type descrip-
tions ever could. In any case, we did learn that the
preparation of thirty-four of these charts was a massive
job—which accounts for the lateness. The Product Pre-
view Section begins on page 32.

If the information in this section is of value to our
readers, we have accomplished our mission. Not as
many pictures are given, it is true, but it must be
admitted that one receiver (amplifier, tuner, bookshelf
speaker, tape recorder) looks quite a bit like any other
receiver (amplifier, tuner, bookshelf speaker, tape re-
corder). The manufacturers’ advertisements will show
you the appearance of their products.

One word of explanation, as always: Not every man-
ufacturer is represented, usually because the missing
ones failed to return our detailed questionnaire. Not
all of their products are listed, because we had to re-
strict each one to five of each category. Not always did
we have enough space for “notes,” but in most in-
stances where an asterisk appears in the charts it refers
to the Notes at the right side.

One thing that will be apparent from the chart form
is that for many of the columns, every listing seems to
be about the same. Everything is flat from 20 to 20k
cps; distortion is uniformly low; sensitivity is always
high (represented by a low numerical value). If we
use this format next year, we shall certainly simplify it
—if only to reduce the total number of pages.

All in all, we are proud of this impressive accumu-
lation of figures, in spite of all the work it entailed.
We can only hope that you, the reader, will find the
information useful.

It is suggested that after thoroughly digesting these
specifications, the reader remember the fallibility of
any set of specifications. The fact is that specifications
per se are not sufficient to pinpoint the performance
characteristics of a product at present, especially trans-
ducers such as phono pickups and loudspeakers. The
difficulty here is not so much that specifications are
not potentially very revealing, but rather that no stand-
ards exist to define the meaning of each specification.
Thus we may have two different products with ap-
parently different performance according to the speci-
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fications supplied by the manufacturer, but which
have almost identical performance when measured to
the same standard. Or a product which appears to be
inferior may actually be superior.

We raise this point for a simple reason; we recom-
mend that you listen to a product with appropriate
and familiar source material in a proper environment
before arriving at a conclusion as to the merits of a
product. Of course, if yon have a friend or dealer
whose judgment you trust, draw upon his knowl-
edge. In either case, use specifications as a rough guide
rather than a definitive answer.

WHAT WOULD YOU LIKE?

The Institute of High Fidelity has decided to con-
tinue the Seminars in Sound series which was so suc-
cessful at the New York High Fidelity Show last year.
For those who didn’t get a chance to attend, the sem-
inars provided discussions of a variety of audio topics
by some of the most qualified people available. The
Institute wants to gear the Seminars at future shows to
the interests of the audience. For this reason they have
asked us, and in turn we ask you, what you, the show
attender, would like in the way of Seminars. If you
would like a particular topic discussed, write to the
Institute of High Fidelity, 516 Fifth Avenue, New
York, N. Y. They will try to respond to your desires if
they can. They cannot respond unless you write.

“FAST-MOTION’’ MOVIES

Coincident with the first appearance of the new
feature column, “Sounp anp SicHT,” it is incumbent
upon us to remark on some of the “Sights” encoun-
tered on TV presentations of pre-sound movies. If the
motion picture industry ever approached art in its
product, it was in the later days of silent pictures,
which, as everyone but those in the present-day TV
industry knows, were shot at 16 frames per second.
When they are shown at the sound speed of 24 frames
per second, they appear ludicrous, making a farce of
the most dramatic scenes. We will concede this type
of presentation in commercials intended to be funny,
but certainly not in “historical” presentations of the
old movie classics. We realize, of course, that current
film equipment all operates at 24 frames, but haven’t
these TV producers ever heard of optical print-
ing to overcome this problem?

Well, it’s like this—you take an old 16-frame movie
and dub it onto another film, printing one frame once,
then the next frame twice, the next once, and
so on. Then when it runs at 24 frames, it appears
to run at the proper speed.

Actually, it is a simple and automatic process on the
proper equipment. And it would make the fine old
silent movies so much more real—and really enjoyable.

AUDIO e AUGUST, 1965
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Nine out of ten musical people prefer
the sound of Pickering.

Nearly all musical people prefer natural sound. And natural
sound begins with Pickering. Right where the stylus meets the
groove.

Any of the new Pickering V-15 stereo cartridges will repro-
duce the groove, the whole groove and nothing but the groove.
That's why a Pickering can’t help sounding natural if the record
and the rest of the reproducing equipment are of equally high
quality.

To assure compatability with your stereo equipment, there are
four different Pickering V-15 pickups, each designed for a
specific application. The V-15AC-1 is. for conventional record
changers, where high output and heavier tracking forces are

£ AW-“ Y
- F
¥-15

required. The V-15AT-1 is for lighter tracking in the newer
automatic turntables. The even more compliant V-15AM-1 is
ideal for professional-type manual turntables. And the
V-15AME-1 with elliptical stylus is the choice of the technical
sophisticate who demands the last word in tracking ability.

No other pickup design is quite like the Pickering V-15. The
cartridge weighs next to nothing (5 grams) in order to take
full advantage of low-mass tone arm systems. Pickering’s ex-
clusive Floating Stylus and patented replaceable V-Guard
stylus assembly protect both the record and the diamond.

But the real payoff is in the sound. At least for those who
can hear the difference.

Pickering

For those who can [@the difference.
WIN a $1000 stereo system or any of 125 other prizes! To become eligible, simply identify the musical people pictured above.

See your hi-fi dealer for entry blanks and full details.

Circle 118 on Reader Service Card
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Compare these Sherwood §-9000 specs! Power output for both channels is 150 watts at 3,% 1. M. distortion. Continuous sine-wave power output (two
channels) is 100 watts at 4% distortion. Power band width: 12-25,000 cps. at 1% distortion. Hum noise: Phono—70db, Tuner—80db. Sensitivity: Phono
2.5 mv, Tuner 0.35v. Other Sherwood ALL-SILICON Solid-State amplifiers are the S-9900, 90-watts music power (features cir, channel
mono power) @ $229.50 and the S-9500, | Zo 000 g | 50 watts music power @ $179.50,

ﬂol%distortion

X

T T ]
INT[IIIADDIILAIIbN QOISTORTION &8 Q@

l

PERCENT DISTORTION

L] 7 w N 0 70 %0
AUDIO POWER OUTPUT IN WATTS

... and A/l-Silicon too!

s+ Chart reprinted from test lab report, May, 1365, High Fidelity.

Are you ready to step up to a Sherwood? You are, if what you seek is the “transpar-
ent”, “life-like” reproduction resulting from 0.1% distortion previously obtainable only
in bulkier, more-expensive basic amplifiers. And, did you know that only Sherwood
features ALL-SILICON solid-state circuitry in every amplifier to eamn the industry’s
most enviable reliability record? This is why experts confirm again-and-again ...

Paired
in ‘Gemini"

watt_amplifier, $299.50, . : e .
and S-3000V FM Stereo tuner, $165.00. Sherwood Electronic Laboratories, Inc., 4300 North California Ave., Chicago, lllinois 60618 ~ Write Dept.  A-8
Circle 119 on Reader Service Card
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LTHOUGH condenser microphones

appear to monopolize recording

work these days, here and there
older ribbon models are still in use. The
technical paragraphs in' record liner
notes which tabulate batteries of as-
sorted microphones often include an
RCA 44BX “for rich bass.” Some su-
perior records are currently made en-
tirely with ribbon microphones, often
much modified by their die-hard cham-
pions.

This ancient and wonderfully simple
device, which goes back to the early
days of radio, has many theoretical
virtues. It is capable of very good bass
response, and extremely linear perform-
ance over a considerable bandwidth.
High-frequency response is free of the
peaks which characterize many con-
denser microphones.

The usual ribbon microphone is a
passive element; it contains no ampli-
fiers and uses no external power. It has
no “mind of its own.” Its sensitive ele-
ment is a loosely suspended strip of
aluminum from 25 to 100 millionths of
an inch thick. Because most of its res-
onant properties lie below the useful
“President and Chief Engineer, Cam-
bridge Records, 473 Washington St., Wel-
lesley, Mass. 02181
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spectrum, it presents mass only to
acoustical energy, and thus responds
most predictably. Its mechanical res-
onance can be kept well below 20
cps, and in an efficient magnetic circuit
this cam be damped electrically to any
desired degree.

Another virtue of the ribbon micro-
phone 1s its response pattern, which
changes less with frequency than in
condenser types. The diaphragms of
these, even when the mechanical res-
onance is critically damped, show a
rise in on-axis response when the wave-
length approaches the capsule diameter
(diffraction effect). At these same fre-
quencies there is a disproportionate
loss at angles approaching 90 degrees,
because the “near” and “far” portions
of the diaphragm respond to opposing
phases of the signal. Such microphones
become increasingly narrow-angle de-
vices with increasing frequency.

A ribbon suffers the same loss of out-
put to high-frequency sources off axis
in the plane of its length, but not in the
plane at right-angles, because the rib-
bon is much narrower than even the
shortest useful wavelengths. Musicians
are usually disposed in a horizontal
plane, and ribbons in a vertical; sounds
are therefore “picked up” strictly in

Fig. 1. Anew pro-
fessionol - grode

ribbon micro-
phone with self-
contoined  solid-

state output sys-
tem. Note batter-
ies and switch,
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Ribbon

Microphone

CHARLES P. FISHER*

proportion to position, not frequency.

Unfortunately, most ribbon micro-
phones lack flat response up to 15 ke
(which is certainly necessary by today’s
standards) except when assisted by
electrical or acoustical networks. To the
extent that these resemble resonant cir-
cuits, they require a cycle or two to
“get going,” and thus fail where needed
most, in transient response. When the
intrinsic  high-frequency response is
adequate, it is usually at the expense
of signal-to-noise ratio, for reasons to
be explained.

Finally, the potential of the ribbon
principle is often obscured by the ne-
cessary use of two transformers between
it and its amplifier. The first is re-
quired to raise the signal level to a
voltage suitable for long cables, and
the second for matching to grid impe-
dance. The pair is seldom under the
control of one designer and fails to do
justice to the transducer. An effort to
improve this situation in the course of
using ribbon microphones was in fact
the starting point of this project.

An appeal for help from a transform-
er specialist received a most provoca-
tive reply: why not dismiss the line-to-
grid transformer and design a system
around a solid-state operational ampli-
fier the size of a matchbox, combining
straight-edge flat frequency response,
enormous input impedance and low-
impedance high-level output? As a re-
sult, it was presently found that an
RCA 44BX could indeed drive such
an amplifier via a (rather special) trans-
former, and in turn, an Ampex 351 with
no line-to-grid transformer. The signal-
to-noise ratio was at least as good as in
the conventional situation, and the mi-
crophone’s true performance was deliv-
ered to the tape.

At about this stage Mr. David Han-
cock, a long-established independent
recording engineer, very kindly provid-
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Fig. 2. Skeletons of various ribbon microph

ed the author with a pair of his “im-
proved” RCA 44A microphones. Han-
cock long ago decided in favor of
ribbons for his own use, on the theo-
retical grounds already mentioned, and
concluded that the 44A’s were poten-
tially the best models ever made. He
acquired some that were being scrap-
ped by a radio station and worked out
extensive modifications. These included
the removal of various inner screens,
fitting high-energy Alnico magnets, im-
proved transformers, and very thin
ribbons. He has made a considerable
number of excellent commercial rec-
ords with these microphones, as has
the author.

In due course, the transistor ampli-
fier output system was tried on the
44A’s and the results were most im-
pressive, except that the signal-to-noise
ratio was inferior to that of the 44BX’s,
partly due to the extended high-end
response. It also developed that there
were two significant dips in the upper
part of the response curve; this was
the point at which a fresh design effort
was undertaken.

The objectives were simple: starting
from 44A performance, smooth out the
.curve, improve the signal-to-noise ratio
6-10 db, at the same time shortening
the ribbon to improve off-axis high-fre-
quency response, and incorporate the
solid-state output system. For studio
and location recording work, several
commercial considerations could be
foregone. A bulky package costing in
the neighborhood of $500 emitting
strong external fields could be tolerated,
as well as the hazards of drafts and
shock. (The shock hazard has been
much exaggerated; ribbon damage re-
sults from strong air streams, not accel-
erations due to gravity.)

As in most design problems, two or
more laws of nature are in conflict here.
The parameters which improve signal-
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“calibration’” model.

to-noise degrade bandwidth. More
precisely:
High S/N = large iron parts,

strong field, narrow bandwidth
Wide bandwidth = small iron parts,
weak field, low S/N

The flux-carrying members which de-
liver flux to a ribbon are called baffles
because they establish the pressure dif-
ferential to which it responds. At some
high frequency the acoustical path
around the baffles approaches a wave
length, the pressure differential ap-
proaches zero, and so does the output.
The effect is the reciprocal of that in
infinite speaker bafflles; they work at
frequencies above those where the
front-to-back path is a wave length,
ribbon microphones, below

The transducer efficiency is limited
by the field strength (or the capacity of
the iron parts to supply a field) as well
as by the conductivity of the ribbon.
Aluminum cannot be improved upon for
ribbons, nor iron for carrying flux, but
there are many configuration possibili-
ties. The problem is like that of the auto-
mobile radiator; the freest passage of
both water and air, at right angles, is
required. Various designs exist (and
some new ones tried in the course of this

Fig. 3. Construc-
tion details of the
new ribbon mic-
rophone; dimen-
sion across mag-
net is 3-in.

WWW_ aimerieaniadiahictary com

ones. Left to right: RCA 44BX; RCA 44A; the author’s first design; the author’s

project) which attempt to deliver maxi-
mum flux through spidery iron struct-
ures to very slender baffles (see Fig. 2).
Such designs do give extended high-
frequency response at good signal-to-
noise ratios, but the spidery structures
act as partial baffles to larger wave-
lengths, determined by their over-all
dimensions. The resulting resporse
curve consists (typically) of two pla-
teaus, a high one up to some point in
the mid-range, and another, several db
lower, from there on. The conclusion is
that any structure approaching the idzal
must completely combine the functions
of baffles and flux-carrying members,
with a minimum of appendages and
plumbing. Slender baffles providing
very strong fields can be achieved with
very narrow gaps, but it can be shown
that the resulting ribbon resistance, and
consequent thermal noise, has increased
more than the signal voltage.

The present design combines a ribbon
of adequate dimensions for conductivity
with magnetically saturated baftles as
large in section as the necessary band-
width will permit. Figure 3 shows the
construction. The generous supply of
Alnico is located as remotely as is prac-
tical from conical baffles of 50-50 col-alt-
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Fig. 4. Self-contained output system, showing the emitter-follower, and behind it,

the transformer. The amplifier adjoins the magnet.

iron alloy. This high-saturation density
alloy passes 25 per cent more flux than
is possible with ordinary iron, or, per-
mits an 11 per cent increase in “cut-off”
frequency for a given field strength. The
novel feature of the design is the con-
verging baffles in conjunction with the
tapered ribbon (Pat. applied for). This
arrangement yields a higher product of
field density and ribbon area than
would be possible with a conventional
configuration using a “maximized” equi-
valent baffle design. In terms of per-
formance, the result is an improvement
in the ratio of bandwidth to noise. With
the dimensions used, the response is sub-
stantially flat and the pattern quite uni-
form to 15 ke, deteriorating only grad-
ually through another octave. The
signal-to-noise ratio is of the same order
as that of a good condenser microphone.

The development work was carried
out without access to an anechoic cham-
ber, calibrated microphone, or level re-
corder, and thus required improvised
test methods to vield facts, plus or minus
a db or two, and to correlate reasonably
with subjective judgment. The facilities
consisted of a live room 22 x 30 x 11 ft.,
high-quality amplifiers and speakers, an
assortment of reputable condenser and
ribbon microphones, a pair of Ampex
351 tape recorders, a ’scope, an audio
signal  generator, a Blonder-Tongue
Audio Baton, and an antique harpsi-
chord. The last item is a superior re-
search tool; besides a rich and extended
harmonic structure, it possesses funda-
mental pitches down to 44 cps, and is
impossible to record and reproduce
with deceptive “A-B” fidelity.

Response curves were run by plotting
'scope readings of the first few cycles of
oscillator tone bursts, the size of the
room providing a short interval before
the development of standing waves.
With practice in reading the ’scope and
careful attention to standardized micro-
phone and speaker positions, it was pos-
sible to obtain repeatable results within
plus or minus 1 db down to 60 or 80
cps.

General judgements were made by
attempting to identify the short-comings
of harpsichord tapes. These were veri-
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fied to a useful extent by correcting the
playback system with the Audio Baton
(a black box with which any octave in
the spectrum can be individually cut or
boosted). It eventually became possible
to treat the playback system as a con-
stant and to distinguish just the micro-
phone idiosyncrasies. The high-end
peaks of the condenser microphones
converted the silky “top edge” of the
harpsicord sound to metallic sizzles and
breaking-glass effects. Inferior ribbon
models gave the effect of a bad piano.
The best results were obtained with the
present design, although it must be ad-
mitted that the rear response tended to
emphasize the small-room effect, which
is often unattractive.

This brings up a general observation
on the figure-eight pattern which is in-
herent in a simple ribbon microphone.
Because most hall reverberation is at
low frequencies, and because most rib-
bon microphones are weak in the highs,
the combined front and rear response
adds up to the “rich bass” effect asso-
ciated with ribbons. When, on the other
hand, a ribbon microphone has good
high-frequency response, and its natur-
ally narrower response pattern is used
intelligently, superb results can be
achieved except in very live halls. Ex-

tensive work with the new design in
various locations has confirmed this. The
exclusion of early reflections from the
sides of the hall in return for a smooth
response to those from the rear, which
are typically later and of lower intensity,
vields a very pleasant combination of
definition and natural hall sound.

The linearity of the final design was
verified (except in the bass) by build-
ing and testing a “calibration” 2/3-scale
model (see Fig. 2). Its response curve
tracked very closely with that of its par-
ent up to 20 ke, confirming that the
various kinks in the curves were due
entirely to the test speaker and not to
dimensional effects in the microphones.
(Had any irregularities been duplicated
at a 3-to-2 frequency ratio, the opposite
would have been proved.)

The self-contained output system
(shown in Fig. 4 and 5) is basic to the
good performance of the new design in
guaranteeing delivery of the signal
through any amount of cable to associ-
ated equipment, without the use of a
second transformer. The heart of the
scheme is a Philbrick Operational Am-
plifier type P65 AUj; it is driven by a
special transformer with four primary
sections interleaved with six second-
aries, wound on 0.006 in. Supermalloy
laminations. The very high input imped-
ance does not effectively load the trans-
former secondary, whose 15,000-ohm
impedance is near optimum for the best
noise figure of the amplifier (about 1
db). The turns ratio is 180:1 or about
half that in the conventional two-trans-
former situation. The open primary
impedance is approximately 4 ohms at
60 cps, rising with frequency tc over 15
ohms before leveling off due to distrib-
uted capacitance and leakage reactance.
The primary impedance is substantially
higher than that of the ribbon except

(Continued on page 97)
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Fig. 5. Block diagram. A: is Philbrick P65 AU amplifier; A: is Philbrick PP66 emitter

follower; R and R: is the principal feedback circuit; Ci is r. f. degeneration; R:

and R« bypassed by Cy, is bass rolloff, switched by $i; T1 is a special transformer,
described in text.
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Putting Junkbox Meters To Work

Simple design equations are in-

cluded to convert a junkbox meter

movement into a useful voltmeter

or ammeter. An ohmmeter can also

be constructed if the meter scale
is marked in ohms.

HEN BUILDING ELECTRONIC EQUIP-
MENT, it is often desirable to
include an ammeter or volt-

meter right on the front panel. A vari-
able-voltage power supply, for example,
is practically useless without a built-in
voltmeter. In many cases, however, the
cost of purchasing a meter especially
for that equipment would be prohibi-
tive, and it is often built without the
meters.

This need not be the case if there are
a few discarded meters of any type in
the junkbox. Within certain limits,
which will be discussed later, it does
not matter if the scale is marked mil-
liamperes, kilovolts or good/bad; it is
the basic meter movement inside which
is important. This article will show how
to determine the characteristics of the
meter movement, and how to design the
calibrating circuits to use it as a volt-
meter or ammeter. The design of an
ohmmeter will also be explained, for
those who may have need for this spe-
cial circuit.

#5016 Lori Circle, N\V., Huntsville, Ala-
bama 35810

— POINTER

Fig. 1. The meter core is almost com-
pletely surrounded by the uniform field
of a permanent magnet. The deflection
of the pointer is proportional to the cur-
rent in the coil.
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DONALD R. HICKE*

The Basic Meter Movement

The ordinary moving-coil meter,
sometimes referred to as a d’Arsonval
meter, is shown in Fig. 1. A soft-iron
core is fixed between the poles of a
horseshoe-shaped permanent magnet.
A coil of fine wire wound on a very
light form is mounted on jewelled
pivots so as to be free to rotate in
the air gap Dbetween the core
and the magnet. The poles almost
completely surround the core to pro-
duce a radial magnetic field which is
at right angles to the sides of the coil
throughout its useful rotation. When
there is a current in the coil, there are
equal and opposite forces developed
at each side, causing it to try to rotate.
These forces, which together are re-
ferred to as a torque, are proportional
to the magnetic strength of the magnet,
the size of the coil, and the amount

of current in the coil. If the coil is

50k
METER BEING
.5 vOLT
— 'B:”?RLY l ° TESTED
3
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l REFERENCE
/ T AMMETER
SWITCH J
Fig. 2. Full-scale meter current l.. is

measured directly with another ammeter.
The reference meter must be reasonably
accurate.

restrained with a spring and a rigid
pointer attached to the coil, the de-
flection of the pointer will be directly
proportional to the current in the coil.
Thus, whether the scale is marked in
terms of kilovolts, ohms, or per cent
quality, the meter movement inside will
measure cwrent. It is this feature of a
meter that is used when designing the
circuits for a complete instrument.

In order to use the meter movement
in an instrument, it must be adapted
to give the correct full-scale reading for
the quantity being measured. This is
accomplished by adding resistance in
series with the meter when measuring
voltage, and in parallel with it when
measuring current. Resistance itself can
be measured by including a battery in
the instrument and measuring the re-
sulting current flow through the un-
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Fig. 3. The meter resistance Ra is
equal to the resistance of the 5k pot
when the meter deflection is reduced to
one half full scale.

known resistance. The calibrating re-
sistors required to convert the meter
movement into these useful instruments
can be calculated after the meter char-
acteristics are determined.

Meter Characteristics

The two meter movement character-
istics which are of interest are the full-
scale deflection current, 1., and the in-
ternal resistance of the coil, R,.. A third
characteristic, the voltage V. across
the coil at full scale deflection, can be
determined from the other two with
Ohm’s law:

N —l e [l
One or two of these values may be
printed on the meter face; if not, they
can all be determined experimentally.

The full-scale meter current I, is
found with the use of another ammeter,
connected as shown in Fig. 2. The 50k-
ohm pot is set to maximum and the 5k-
ohm pot to zero before closing the
switch. Next the 5k-ohm pot is slowly
adjusted until the meter being tested
reads full scale. The meter current, I,.,
is then read on the reference meter.
The 50k-ohm pot is adjusted only if
full scale deflection cannot be obtained
on the meter being tested when the
5k-ohm pot is at maximum resistance.
Values for 1. of 50 pA, 200 A or 1
mA are typical. An unusual value or a
very large value may indicate that the
meter has an internal shunt for some
special application. Open the meter
case and remove the shunt to obtain
the greatest sensitivity. For sample cal-
culations later in this article, assume
that I,, measured 50 pA.

The other meter characteristic which
must be determined is the internal re-
sistance R,. One way of measuring
this is shown in Fig. 3. The 250k-ohm
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Fig. 4. The voltmeter indicates vol-
tage by measuring the current through
a series resistor, R,,

pot is set to maximum before the switch
is closed. It is then adjusted until the
meter indicates full scale deflection.
Next the 5k-ohm pot is connected in
parallel with the meter and adjusted
until the meter indicates exactly half
scale. The resistance of the 5k-ohm pot
now equals the value of the meter re-
sistance, R,, and may be measured on
an ohmmeter or Wheatstone bridge, if
one is available. Assume that a value
of 1700 ohms is measured.

Having determined the two basic
characteristics, 1,, and R,., of the meter
movement, it is now possible to design
the circuits to convert the meter into
a usable instrument.

The Voltmeter

The basic circuit for a voltmeter is
shown in Fig. 4, where a resistor R, is
connected in series with the meter and
the unknown voltage V.. The meter in-
dicates voltage by measuring the cur-
rent in the series circuit. Since this
current is directly proportional to the
applied voltage in accordance with
Ohm’s law, the meter face can be cali-
brated directly in volts. To measure 50
volts full scale, using the 50 xA meter
as an example, the value of of R, is
found to be:

R. = (V./L,) - R,
(50/0.00003) — 1700
1,000,000 - 1,700
998,300 ohms.

This value resistor can be made up
of two common ten percent tolerance
resistors in series, such as 820k and
180k, carefully selected on a Wheat-
stone bridge.

There are some limitations to this
method of measuring voltage which
should be considered. First, the lowest
voltage which will give full scale de-
flection is equal to V,, the voltage
across the coil when there is full-scale
current, I,. Again using the 50 pA
meter as an example:

V. = I R,

= 0.00005 X 1700

= 0.085 volts,
or 85 mv. Secondly, the voltmeter de-
scribed here will draw the same amount
of current from the unknown voltage
to obtain full scale deflection on any
range. The 50 pA meter movement will

I

AUDIO e AUGUST, 1965

work perfectly when measuring an au-
tomobile battery, for example, but mav
give completelv erroneous results if
connected to the base lead in a tran-
sistor circuit.

Two ways to avoid loading the cir-
cuit being measured are to switch to a
higher voltage scale, or to use a more
sensitive meter movement. The more
sensitive the meter is, the less current
it will draw from the source for the
same amount of deflection. This sen-
sitivity is commonly expressed in
“ohms-per-volt,” and is equal to R,,/V,,..
Using the same meter as an example:

Sensitivity = R, /V,,

= 1700/0.085

= 20,000 ohms/volt.
Notice that the sensitivity is independ-
ent of the series resistance, R,, but de-
pends only upon the characteristics of
the basic meter movement.

When designing a voltmeter for a
specific application, a workable proce-

m

A r
LR |
t m

Fig. 5. The ammeter is a current divider
which passes I, through the meter and
shunts all the rest of the total current,
I, through resistor R..

dure is to decide first how much sen-
sitivity is desired, search for a meter
from the junkbox which has the re-
quired characteristics, select a full scale
voltage range, calculate the value of
the series resistor R, for that range and
finally, redraw the face of the meter if
necessary to show the new range.

The Ammeter

The second instrument which can be
constructed with a basic meter move-
ment is the ammeter, the circuit for
which is shown in Fig. 5. The shunt
resistor, R,, is selected to bypass almost
all of the current, leaving only I,, to flow
through the meter. Another way to look
at an ammeter is to consider R. devel-
oping a voltage drop equal to V,, at full
scale deflection. In either case, the de-
flection of the meter will be propor-
tional to the total current I,.

The minimum current which can
give full-scale deflection is of course
equal to I,,. Thus the current sensitivity
of an ammeter is dependent only upon
a basic characteristic of the meter move-
ment, and not on the external circuit.
The maximum current that can be
measured with this simple circuit de-
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pends only upon the construction of the
test leads and of the shunt resistor R,.

A problem arises, however, when try-
ing to measure currents much above
one ampere because of the small value
of R, required. To measure five am-
peres, for example, R, is made equal to:

R. = V.| (I, - L)
= 0.085/ (5 — 0.00005)
= 0.085/5 (approximately)
= 0.017 ohm.
For home construction this resistor

could possibly be made out of Nich-
rome wire from a discarded electric
toaster or iron, hut the length of the
wire would be critical and its resistance
would change appreciably as it was
heated by the high current. Some im-
provement can be gained by using the
circuit of Fig. 6, where another resistor,
R, is connected in series with the meter.
If R» is made equal to the meter re-
sistance, R,,, for example, the value of
the shunt resistance, R, can be doubled.
There is a limit to the usefulness of this
method, however, because the voltage
drop of the completed instrument may
become too high for some applications.

When designing an ammeter to
measure high currents, it is important
to use very large wire for connections
to the shunt resistor. It is also better.
to avoid multiple-range instruments un-;
less a special high-current selector
switch is available or unless separate
jacks are provided for each range. In
addition, it is best to select the basic
meter movement with the largest I,
since this increases R, to more practical
values.

The Ohmmeter

Designing and building an ohmmeter
from scratch is more involved than
making a simple voltmeter or ammeter,
because of the difficulty of marking the
meter face for the non-linear resistance
scale. If a meter already marked with
an ohms scale is available, however, it
is a relatively simple task to design a
circuit for it.

Figure 7 shows the standard ohmme-
ter circuit, which is basically the am-
meter circuit of Fig. 5 in series with a
battery E and a calibrating resistor R,.
The meter indicates resistance by meas-

Vm+lmRB b

R
b=

Fig. 6. Modified ammeter allows larger
value of R. by increasing total voltage
drop across instrument for full scale
deflection.
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uring the cwrent flowing in the un-
known resistor, R..

The key to understanding the opera-
tion of an ohmmeter is R, the value of
R. which gives half-scale deflection.
Consider the circuit of Fig. 7 when all
components are adjusted to give full-
scale deflection with the test terminals
shorted together. Now if the terminals
are connected to an unknown resistance
and the meter indicates half scale, the
unknown resistance must equal the in-
ternal resistance of the instrument. This
consists of R, plus the parallel combina-
tion of R. and R,.. The meter face can
be marked to indicate this value of re-
sistance at the half scale point.

Conversely, if the meter face is al-
ready marked with an ohms scale, the
value of R, can be read directly and the
ohmmeter circuit designed around it.
Assume for example that the mid-scale
marking is 15 ohms and that it is de-
sired to calculate R, and R. for a re-
sistance range of Rx100, using a 1.5
volt battery for E:

_E
(E/I.R,) -1
1700

R, =

1700
20-1

= 1700/19
= 89.5 ohms

Br= Bl
R, + R
1500 - 1700 X 89.5
1700 + 89.5
1500 — 152150
1789.5
= 1500 - 85
= 1415 ohms

Values of R, and R, for other ranges are
calculated in the same way.

There are a couple of pitfalls to avoid
in this circuit, and it is well to mention
them here. Trving to measure very low
resistances will cause a heavy current
drain from the battery. Using a scale R
X 0.1, for example, results in a battery
current of:

I. = E/R,
15/ (15X 0.1)

1 ampere,

which is too much to expect of a small
flashlight battery, even for short periods
of time. In addition, the resistance of
the test leads, the selector switch con-
tacts, and even the internal resistance
of the battery become significant and
must be included as a part of R..

At the other extreme, it may be im-
possible to measure very large resist-
ances with this circuit. The battery cur-
rent for a range of R x 10k, for ex-
ample, is:
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In E/R,

1.5/ (15 X 10,000)
0.00001 ampere,

or 10 pA, which is not enough to give

full scale deflection of the meter with

E R]
Ry l 9 %2
lm
R

R R
2
R Ry =R, - £
—— =) R_+R
m

2

Fig. 7. The ohmmeter indicates resist-
ance by measuring the current through
the unknown resistor, R..

— AAA
\/

RmRA
Rm'-'RJ+R
m+k4
Vv
Im [
m
R4

Fig. 8. An improved ohmeter circuit
which compensates for aging batteries
with a minimum effect upon R;. Use R.’
and I,/ in place of R, and I, in the
equations of Fig. 7.

the test leads shorted. In this case, it
will be necessary to use a higher voltage
battery, such as a 9-volt trunsistor radio
battery.

There is one serious deficiency with
the basic ochmmeter circuit of Fig. 7:
the correct meter deflection will be ob-
tained only if the battery voltage is
exactly equal to the value of E used in
the calculations of R, and R,. As the
battery gradually ages and its voltage
decreases, the ohmmeter circuit will
tend to indicate more resistance than
there actually is. One way to correct
for this would be to momentarily short
the test probes together and adjust R,
and R, until the meter again reads full
scale. In doing this, however, the value
of R, is changed, thus destroying the
scale calibration.

A better method is shown in Fig. 8.
Here a potentiometer R, is connected in
parallel with the meter to provide ad-
justment for aging batteries, and a rela-
tively large resistor Ry is connected in
series with the meter to minimize the
effect of R, upon R,. If R, is at least ten
times R,, and R, is approximately 20
times R. when set to “zero ohms” or
mid position, widely varying battery
voltages can be tolerated without great-
ly affecting the calibration. The same
ohmmeter equations are used as before,
except that R.’ of Fig. 8 replaces the
R, in Fig. 7. The potentiometer R,
should be adjusted to give full scale
deflection on each range with the test
probes shorted together.

Temperature Effects

The use of parallel and series resis-
tors to obtain a special range with a
junkbox meter is not without its dis-
advantages. One of the most serious
is that the resulting instrument is likely
to be very temperature sensitive. The

(A) UNDERDAMPED
(8) OPTIMUM DAMPING
{C) CRITICAL DAMPING
(D) OVERDAMPED
(E) FINAL METER READING
»)
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Fig.9. The effects of various amounts of damping upon meter deflection.
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meter coil is made of copper wire,
which has a temperature coefficient of
0.0039; that is, its resistance changes
approximately 4 per cent for every 10
degrees  (Centrigrade) temperature
change. As long as the instrument is
calibrated and used at the same tem-
perature (the accepted standard is 25
deg. C, or 77 deg. F), the reading will
be accurate.

If the instrument is calibrated at
room temperature and then used out-
doors in below-freezing weather, how-
ever, scrious inaccuracies could result.
Meter manufacturers counter this prob-
lem by including shunt or series resis-
tors made from a material such as Man-
ganin, an alloy of copper, manganese
and nickel which has a temperature
coefficient of only 0.000015 per degree
Centrigrade. In this way the effects of
resistance change of the meter coil
due to temperature is “swamped,” or
overshadowed, by the much smaller
change of a larger series resistor or a
smaller parallel resistor. The home ex-
perimenter can only try to calibrate and
use the meters at the same temperature,
or to use the meter in an application as
close as possible to that for which it
was designed to take maximum advan-
tage of any built-in temperature com-
pensating resistors.

Damping

The discussion thus far has been re-
stricted to steady-state deflection of a
d.c. meter. There are times, however
when the dynamic characteristics of a
meter movement become important,
Examples would include using the me-
ter in a tachometer where fluctuations
of engine speed must be detected, in
audio circuits where peaks of signal
level must be monitored, or in repeti-
tive measurements where oscillations of
the needle seem to take forever to sub-
side.

There are three factors which influ-
ence the dynamics, or motion, of a me-
ter movement. They are the moment
of inertia, ], the stiffness of suspension,
S, and the damping factor DF.

The moment of inertia is a measure
of the mass of the moving portion of
the meter and its distribution about
the axis of rotation. Except for pos-
sibly cutting off a portion of the point-
er, which is not recommended because
it would defeat the purpose of the
counterweights built into the suspen-
sion, there is usually nothing that can
be done to change the moment of iner-
tia of the meter.

The stiffness of suspension is deter-
mined by the constants of the restrain-
ing spring. This is normally a very deli-
cate device and should not be tam-
pered with. Any attempts to stretch,
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bend or shorten the spring usually re-
sult in a ruined meter. Don’t do it!

The damping of a meter, which is
expressed as a number called the damp-
ing factor, DF, is a measure of how
rapidly the pointer settles to a steady
reading after the sudden application
of current. The higher the damping fac-
tor, the more slowly the pointer moves
and the less likely it is to overshoot
and oscillate.

The effects of various amounts of
damping are shown in Fig. 9. The un-
derdamped condition results in os-
cillations about the steady state value.
The overdamped condition causes the
pointer to approach the final reading
very slowly. The condition wherein the
needle arrives at the steady-state posi-
tion in the shortest time without over-
shoot is known as critical damping. Al-
though this is theoretically the optimum
damping for a d.c. meter, it has been
found in practice more desirable to
have a small amount of overshoot, in
the order of a few per cent, to give

DF=——
-1,

I, = INITIAL FULL-SCALE DEFLECTION

FINAL METER READING

2E
INITIAL SETTING OF RD: RD K

Fig. 10. The damping factor of a meter
is the ratio of the final reading to the
amount of overshoot.

assurance to the operator that the
needle is not sticking in some inter-
mediate position.

Damping is usually provided by the
resistance of the air to motion of the
meter coil and pointer, and by electro-
magnetically-induced torques acting
upon the coil. In some meters air
damping may be augmented by attach-
ing a small metal vane to the coil and
enclosing it in a tight-fitting chamber,
to act somewhat like the shock absorber
on an automobile.

One form of electromagnetic damp-
ing is obtained by winding the meter
coil upon a lightweight aluminum
frame. Eddy currents induced in the
frame as it moves through the mag-
netic field of the meter develop an op-
posing torque which is proportional to
velocity. Neither of these forms of
damping is adjustable once the meter
is built and they are best left undis-
turbed.
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There is another form of electromag-
netic damping, however, which may be
varied by the meter user. It is pro-
duced when a resistor is connected
across the meter terminals to provide a
path for currents induced in the coil
by its movement in the magnetic field
ot the meter. The amount of this re-
sistive damping, D,, is given by:

K#
= RL + Rm’
where K = A constant, proportional

to the magnetic field and
to the size of the coil,

R,, = Resistance of the meter
coil, and
R, = External damping resistor.

The damping factor, DF, is the sum of
air damping, eddy current damping and
resistive damping. From this relation it
is seen that the damping factor may be
varied over a limited range by changing
the value of R,, the resistance external
to the meter coil.

Since the constant K, and the air
and eddy current damping components
are not usually known for a surplus
meter movement, the damping factor
must be determined experimentally.
One way of doing this is to measure the
overshoot, because it is simply the
inverse of the damping factor. A useful
circuit for determining percentage over-
shoot is shown in Fig. 10. The series
damping resistor, R,, is a calibrated
potentiometer or resistance substitution
box. It is initially set to some high
value, such as

= 2E
Hy= " =

which will limit deflection to approxi-
mately half scale.

When the switch is closed, the ini-
tial needle displacement will be some-
what greater than the final steady-state
reading (assuming that the meter is
slightly underdamped). The resistor
Ry is reduced in steps and the test re-
peated until the initial displacement is
exactly full scale. Then the percentage
of overshoot is calculated as the ratio
of the difference between the initial
and steady-state deflections to the
steady-state reading, and the damping
factor is found as the inverse of the
percentage of overshoot. For example,
one meter tested had a final reading
of 11.9 mA after an initial full scale
deflection of 15 mA. The percentage
overshoot is found to be:

_ 150 - 119
Overshoot = 1o

_ 31
= 119 X 100%
= 26%,

(Continued on page 102)

x 100%
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Simple Transistor Driver for
Stereo Headphones

This amplifier makes possible
stereo headphone listening di-
rectly from a preamp or the
outputs of a tape recorder.

NUMBER OF RELATIVELY inexpen-
A sive makes of high fidelity

stereo headphones now on the
market hold forth the promise of a new
experience in stereo listening.

Most available stereo headphones are
of the dynamic type, actually miniature
loudspeakers, and are of corresponding-
ly low impedance. While these are eas-
ily driven from the speaker circuits of
any hi-fi system, one might question the
economics of operating expensive high-
powered amplifiers to furnish a milli-
watt or so to headphones. Also, many
power stages have considerable distor-
tion and hum when operating at the
low levels required here so that the re-
sult may not be all that is desired. In
addition, it would be very convenient to
be able to operate directly from the
monitor output of high-quality tape
recorders or from low-level phono pre-
amplifiers which cannot normally drive
such low-impedance circuits. A typical
application arises in monitoring a
stereo tape machine during recording.
The unit described here was designed
to fill these requirements.

Output transformers were avoided in
the design due to their weight, possible
distortion, and cost. Measurements in-
dicated a required current swing of 70
mA  peak-to-peak through 4-ohm
phones for maximum tolerable volume.
This swing is easily handled by small
transistors if the voltage drop is kept
low enough to prevent exceeding al-
lowable collector power dissipation. Us-
ing a three-volt battery, a quiescent
current of 35 mA gives a total power
dissipation of about 100 mw, a value
easily handled by a 2N214 with its col-
lector rating of 180 mw. Almost any
junction type of similar or larger ratings
could be used.

A direct-coupled amplifier using an-
other 2N214 was used ahead of the
output stage to provide sufficient gain
and input impedance to operate from
an Ampex 960 monitor jack output. In-
dividual gain controls are provided at

°5610 Castle Dr., Oakland, California
94611
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each input to accommodate various
sources and for balancing purposes. An
input of 100 mv will overdrive the out-
put stage with the gain full on.

The components are assembled on a
small terminal board mounted in an
aluminum chassis about 4 x 6 x 2
inches. complete with two size “D”
flashlight cells for power. The total cur-
rent of about 70 mA for both channels
is too high for penlite cells if reasonable
life is to be expected.

Since the circuit is direct-coupled,
bias on the input stage is critical for
maximum undistorted output to be ob-
tained. Due to normal tolerances of re-
sistors and transistors, it is best to set
the value of R, for best operation using
an oscilloscope. Using any convenient
sine wave source of a few volts, such as
a filament transformer, connect the os-
cilloscope across the headphone connec-
tions of the circuit to be measured, in-
crease the gain control of that circuit
from zero until the waveform seen in
the scope begins to clip. R. can then be
trimmed slightly so that the clipping
is symmetrical on both sides of the

Fred D. Clapp*

sired, a small potentiometer, 150k or
so, could be used in place of R. and
locked in place permanently as de-
scribed above. However little difficulty
was experienced in adjusting R. with
suitable series or shunt resistors to the
correct value.

The unit described will operate sev-
eral pairs of headphones if the units
are placed in series on each channel.
The output is crisp and clean with all
the volume one can stand before dis-
tortion becomes noticeable. Frequency
response is mainly determined by the
output coupling capacitor and the 500
uf unit specified falls off appreciably at
60 cycles with 4-ohm phones. It could
be increased to 1000 uf or more if great-
er low-frequency response is desired.
Sirce the phones are usually good to
about 40 or 50 cycles a 1000 «f unit
would be best. The value given is ade-
quate for phones of 8 ohms or more.

The addition of one more a.c.-cou-
pled stage at the input would provide
sufficient gain to operate directly from
a low-level phono pickup. This would
provide almost the ultimate in economy

wave as the gain is advanced. 1f de- for stereo listening. A
-
% 2 4L 3
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L 2 38
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Fig. 1. Schematic of headphone amplifier.
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THIS BOOM MICROPHONE
IGNORES EVERYTHING
... EXCEPT THE DIALOGUE

Consistency of sound track quality on an endless
variety of locations and sets can be dramatically
improved with the remarkable Shure SM5 Boom Micro-
phone. It “hears” the dialogue rather than the ever-
changing character of the surroundings.

Because its cardioid directional pattern is uniquely
uniform with frequency and symmetrical about its axis,
the SM5 is singularly independent of the effects of en-
vironment. Even in extreme shooting situations (such
as with tight sets, low ceilings, hard walls, low micro-
phone angles, traffic or air conditioner noise and rum:
ble, and changing distance) the SM5 minimizes sound
coloration and ambient noise pickup. Equalization

changes—on the set or in transfer —are seldom, if
ever, necessary.

The highly effective attached windscreen completely
encloses the two-stage mechanical filter, so that there
are no external “rubber bands” for the wind to “strum.”
The absence of response-correcting inductors or im-
pedance transformers assures freedom from hum.

Call on the Shure SM5 to solve your most annoying
boom problems!

For additional information, write directly to Mr.
Robert Carr, Manager of Professional Products
Division, Shure Brothers, Inc., 222 Hartrey Ave.,
Evanston, lllinois.

S

UNIDIRECTIONAL DYNAMIC BOOM MICROPHONE

SHURE STATION-TESTED AUDIO CIRCUITRY EQUIPMENT

level,
fields.

Shure stereo equalizer and preamplifiers are praised as MAJOR
contributions to upgrading station quality by broadcasters.

SE-1 Stereo Transcrip-
tion Preamplifier

Provides precise RIAA equaliza-
tion from magnetic phono repro-
ducers at tine levels.
high and low frequency response
trimmers. Lowest distortion, noise
susceptibility to stray RF

>,

MGE66 Broadcast [ *
j

Stereo Equalizer

Passive equalizer compensates

recorded frequency to three
playback characteristics: RIAA,

flat, roll-off. Provides precise -l
equalization from magnetic I
pickup at microphone input &
tevel.

Separate

Circle 115 on Reader Service Card
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SOUND and SIGHT

HAROLD D. WEILER

The imminent arrival on the home entertainment scene of the video tape

recorder, together with increased interest in 8-mm sound movies result-

ing from the improved picture quality of Super-8 makes it incumbent

on AUDIO to acknowledge these fields. Another area of audio ac-

tivity that has been slighted is the Audio-Visual. But in SOUND and

SIGHT, we will cover all these, with full recognition of the order of
importance indicated by the titie.

Home motion pictures are only a small
segment of a comparatively new and blos-
soming industry which we feel will be of
interest to our readers since “‘sound” and
magnetic recording are to a large degree
responsible for its rapid growth. Far from
being merely an entertainment medium,
motion pictures are employed in many dif-
ferent fields. The combination of sound,
motion, and color is today recognized by
business, science, education, government,
industry, and religion as the most effective
means of transmitting information. The
medium’s effectiveness in any of the varied
tasks assigned to it has been proven. It is
used to analyze, to report, to educate, to
persuade, and to sell.

Selling a physically large system such as
the Barry Hyman Company’s “Hy-Clip”
selective paper conveyor presented prob-
lems which were almost insurmountable.
Highly trained sales engineers were re-
quired to provide detailed, complicated de-
scriptions and explanations, and to show
photographs. How would you present this
product?

A simple and effective method was de-
vised by Barry Hyman, the president of
the company. He used a color sound movie
which he made himself. The movie covered
the subject thoroughly, with no omissions
of important sales points regardless of the
capability of the individual salesman mak-
ing the call. The same complete presen-
tation is made each time in its most
effective form.

Barry Hyman says, “This Kodak pro-
jector has helped me make sales directly
and indirectly. Our paper handling system
could not possibly be described properly
through any other medium than a sound
movie. (The equipment is compact and
easy to operate, maintenance is nil, and it

Fig. 2 Using the film as o
sales tool.

travels ruggedly in an automobile trunk.)
It is a very effective sales tool.” This is
only one of the many and varied appli-
cations of low-cost sound movies in indus-
try and business.

Most of our readers are no doubt aware
that three sizes of motion picture filin are
in general use today. The 35-mm size is
usually employed only for entertainment
and commercial showings to large audi-
ences, since both the film and the necessary
equipment, cameras, projectors and so on
are extremely expensive. The optical sound
track generally used provides excellent
reproduction.

The second size, 16-mm, was considered
the amateur film until World War 11 and
the new techniques and improvements it
created. Due to these advances and the
fact that 16-mm equipment is considerably
less expensive, less bulky, and much less
complicated than 35-mm equipment, it
became the standard for Audio-Visual pres-
entations and in its more advanced forms
was found acceptable for TV reproduction.
The 16-mm size provides excellent pictures
for smaller audiences and for TV use.

One of the greatest problems besetting
the early users of 16-mm for educational
and industrial purposes was that many of
the techniques commonly used with the
larger format were not available to the
16-mm filmer, since the necessary acces-
sories were not manufactured. However,
the accelerated use of 16-mm film in the
Andio-Visual field made further improve-
ments economically feasible. Finally a
point was reached where any task which
could be accomplished with 35-mm film

Fig. 1. Mr. Hy-
man “shooting”’
the picture.

WWW_ ammerieaniadimhistary com

could also be done with the smaller size.

The third size is the conventional 8-mm
film generally employed for home movies.
It has become extremely popular since it
provides excellent results for small home
audiences who view the film in darkened
rooms. The magnetic sound was adequate
for narration and simple background music,
and most important, the cost of filming was
approximately one third that of 16-mm
movies.

As the hobby of muking home movies
grows (there are over seven million 8-nim
cameras in use today) the hobbyists in-
crease their skills and seek more sophisti-
cated equipment. The industry met the
demand with many refinements and today
8-mm cameras and sound projectors in-
corporate every feature found in 16-mm
equipment, and the large demand caused
new and better color film to be introduced.

History then repeated itself! These tech-
nical advances combined with the fact that
the 8-mm equipment is, in turn, much
lighter, less bulky, less complicated, and
much less costly than 16-mm equipment
resulted in a tremendous interest in this
size by educators, industry, science, busi-
ness, and TV. However, due to the small
physical size of the images on the film, its
applications were limited.

The recent introduction of Kodak’s Insta-
matic Super 8 Movie System has radically
altered this situation. It removes the limi-
tations which precluded the use of 8-mim
motion pictures l)y its many prospective
buyers. The new system provides larger,
brighter, sharper, steadier pictures. Most
important, it allows prints of acceptable
sharpness, an absolute necessity for most
commercial and educational applications.
This combination of advances allows the
use of sound and color motion pictures in
many applications where the budget would
not accept 16-mm, and the quality con-
siderations would not accept 8-mm. In
addition, the cost of Super 8 equipment is
little higher than conventional 8, well
within the budgets of even the smallest
organizations.

Economy, reduced size and weight, and
increased efficiency are not the only reasons
we feel this system will revolutionize the
Audio-Visual field. Complete automation
in filming, recording, and projection make
it possible for anyone to produce motion

(Continued on page 98)
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when the British say

“the best pick-up arm in the world”
it warrants serious consideration

The English are noted for their conservatism
and they especially are not given to extreme claims in
advertising. Their statement that the SME is
“the best pick-up arm in the world" is simply a fact. It is made
by dedicated craftsmen working with extraordinarily close
tolerances and standards—providing features unattainable in any other
tone arm. Its *'secret" (if it has one) is care in manufacture and testing,
and utterly accurate adjustments for every critical factor in tracking.
Itis not inexpensive—perfection never is. It is, however, worth every
penny to the audiophile who wants a pick-up arm capable of realizing
the full potential of cartridge and record.

A. Virtually frictionless knife-edge
bearings. Pivot friction is less than 20
milligrams, horizontal and vertical!

B. Wood-lined stainless steel tube arm.
Resonances are outside recorded range,

F. “Anti-skating” bias adjuster coun-
teracts tendency of the arm to move
toward record center and “favor” inner
groove.

G. Hydraulic lever-operated set-down

of small amplitude, and damped.

C. Unique weight system statically bal-
ances arm longitudinally AND laterally.
D. Rider weight adjusts tracking force
from Y% to 5 grams, adjustable for 14 or
14 gm. increments, as accurate as a fine

stylus pressure gauge.

E. Sliding base offers alignment adjust-
ment through 1 inch. Height is adjust-
able through 34 inch. Fulfills optimum
requirements of length, offset, overhang
when adjusted with alignment protrac-

tor included.

for “slow-motion” feather-light lower-
ing onto any part of the recording.

H. Nylon-jaw arm rest with stainless
steel locking link.

I. International standard 4-pin socket.
Cartridge shells fitted with detachable
pillars and mounting screws at stand-
ard % inch spacing.

J. Output socket and plug provides a
rigid junction eliminating influence on
free tone-arm movement. Plug-in Cable
Assembly included for quick, solderless
hook-up.

perfect companions!

The Shure V-15 Cartridge in ultra-light
shell used with the Shure-SME Tone

Arm!  Exclusive Bi-Radial elliptical
stylus and 15° vertical tracking angle
give the V-15 unparalleled performance.
Ultra-light shell for Shure-SME permits

PRICES: Includes one shell, arm, template, alignment protractor, hardware,

cable and plug assembly.

MODEL 3009 for 12” recordings

MODEL 3012 for 16” recordings

ADDITIONAL STANDARD SHELL Model A30H

MODEL S2W/12 Ultra-lightweight shell for Shure-SME 3012 Arm. o liek 1l d
With counterweight 4 forces. Super-light, rugge .a loy. hea

MODEL S2W/9 Ultra-lightweight shell for Shure-SME 3009 Arm. has 120 perforations — weighs just 6
With counterweight grams. Shipped with companion balance

MODEL S2

Separate extra ultra-lightweight shell. ; .SME Pick-
(Companion counterweight not furnished) $6.00 B::g:;l;: Ly ELEE HiE

Pre-Cut Mounting Boards for installation on Thorens TD-124 & TD-121 Turntables
y Model V-15

$100.50

most effective tracking at minimum

Model A30M for Mounting Model 3012
Model A39M for Mounting Model 3009

SHURE BROTHERS, INC., 222 HARTREY AVE., EVANSTON, ILLINOIS

Circle 116 on Reader Service Card
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Midsummer Browse

Schumann: Symphony No. 2 Geno-
veva Overture. Berlin Philharmonic,
Kubelik

Deutsche Grammophon 138955

This is a splendid Schumann recording
both technically and in the performance.
Kubelik, the Czech conductor, did not do
too well in his stay hereabouts (he had
the Chicago Symphony for awhile)—more
fool us; for he is one of the few really
natural Romantic conductors of a middle
generation, who can make an orchestra
“emote” in the old Nineteenth century
manner without either pushing too hard
or pounding. This long, utterly Romantic
symphony flows as easily as so much
breath, vividly alive evervwhere and en-
tirely unselfconscious.

The stereo sound is a fine example of
the best European-style stereo, probably
made via the M-S technique, or crossed-
mike, all from a single point. From our
American view it is a little old-fashioned,
somewhat distant, and the details are
placed back a good ways into the echo
—but after awhile one gets used to the
effect, and a transparency of texture comes
through which becomes increasingly fas-
cinating in musical terms. There’s some
particularly nice pianissimo very low bass,
from the string bass section, at the begin-
ning, and a solid bass “feel” throughout,
both loud and soft.

The rarely heard overture to Schumann’s
opera “Genoveva” ( who's ever heard that?)
is a happy addition to the symphony, just
right for Kubelik’s easy Romantic treat-
ment.

See also several other DGG discs of
Schumann in this same series.

Grieg: Cello Sonata in A Minor, Op.
36. Schubert: Cello Sonata in A Minor
(““Arpeggione”). Paul Olefsky, cello;
Walter Hauzig, pf.

Vox STPL 512.890 stereo

This one ought to be much better than
it is in effect, what with two enterprising
young soloists, a big piece by Grieg and
a sure-fire Schubert to go along with it.
Much of the lack of impact is in the re-
cording.

Its sound is curiously lack-lustre, like

30

music through blankets. Don’t know
whether this is its very first release but,
stereo or no, the impact is mostly minus.
The stereo effect is barely distinguishable
from mono, where stereo could do so much
for piano breadth and for cello realism.

As for the music, the big Grieg is that
same showy, rather outdated piece that
Grieg wrote over and over again, the best
of them being the famous Piano Concerto.
This one gets pretty corny, if with the most
serious of intentions. The Schubert is a
gem, but not his most profound stuft. The
two performers are full of energy (through
the sonic blankets), but routine on a high
level, the cellist playing typical cellist’s
out-of-tune high notes, the pianist lusty
and gusty but not very subtle. As T say—
it ought to be much a better disc than it
actually is. Don’t ask me why.

Twentieth Century Wind Music.
(French). Vienna Symphony Wood-
winds.

Westminster WST-17097 stereo

Brash Westminster, tossing four Irench
pieces, of the utmost Frenchiness, to an
Austrian woodwind group! But it ‘works
fine and one would hardly know, most of
the time.

Poulenc, Roussel, Francaix and Ibert are
here represented and only in the noisier
parts of the Poulenc—typically contrasted
with schmaltzy sentimental tune-stuff—do
the Viennese musicians seem a bit con-
fused by it all. The rest is really excellent.
Poulenc’s Sextuor is that raggy mixture of
moonish sentiment and raffish dissonance
that he loved so much, and which con-
cealed all manner of subleties and tricks
of fine repute. Roussel’s little Divertisse-
ment, Opus 6, is earlier, and impressionist
with a touch of acid. Francaix’ Quintet is
even sassier than Poulenc, and the three
little “Piéces Bréves” of Ibert are a frothy
dessert. A fine woodwind disc, full of
nicely chortling sound effects.

Prokofieff and Rachmaninoff—Their
Stories and Their Music. Narr. Arthur
Hannes.

Vox MM 3690 mono

Just about the first records on the Vox
label years ago in the 78 rpm era were
the “Story and Music”™ albums, education-
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al discs nominally for children. These pre-
sent versions are, of course, much longer
in the play and more leisurely, as befits
the far more useful LP format. The series
must be a gas (a success, to you)—26 com-
posers have so far been accommodated in
the present catalogue of LPs.

These discussions are pleasant, innocu-
ous, uncontroversial and they don’t do the
music any great harm—which is important.
('There are similar recordings today which
virtually destroy the effect of the very
music they are supposedly extolling, by
arbitrary fade-outs, clippings, haphazard
selection of samples “by the yard” without
regard to musical sense.) Vox uses the
music conventionally, if carefully, mainly
as background and bridge music for the
life history, with only an occasional direct
reference to the work that is playing. Still
—at least the kids hear it, and maybe ab-
sorb a few themes and such while listen-
ing to the story. No harm done.

Two Twentieth Century Master-
pieces — Barber/Hindemith Violin
Concerto. lsaac Stern; N.Y. Philhar-
monic, Bernstein.

Columbia MS 6713 stereo

Well, one of ’em is, at any rate. I found
Mr. Barber’s concerto rather a chore in
the listening, for it is one of those difficult
pieces which really want to be old-fash-
ioned Romantic and are—yet must try ever
so hard to be a bit modern now and then.
If the music had a more positive and out-
going quality, it might carry this off; but
as it is, the thing seems oddly apologetic,
as though to say I know I'm old fashioned
but I can’t help it and T'll try not to be.
All of which is merely superficial analysis
—1 still didn’t much enjoy the thing. And
Stern keeps playing it slightly out of tune.
Which is rare for him, all right.

Hindemith was an enormous relief after-
wards. His concerto, too, is post-Romantic
in style, a big piece for a fancy fiddler
and a big orchestra. But his style is so out-
going and positive, so positively bustling
with confidence and so utterly consistent
in every aspect, that you are yowled over
by it. Even the typical Hindemith effects—
ail his music has them—don’t detract. And
Stern, after a somewhat tenative opening,
gets carried along by this piece. He plays
superbly and in tune too.
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It took guts to even think of
making a low-cost speaker
line to University's high qual-
ity standards. But—the chal-
lenge paid off!

Rugged one-piece die-
cast basket

Massive ring magnets
2” long-throw voice coil

Electroplated metal parts
to prevent distortion
and assure long life

Shallow depth styling
Unique 2-step suspension

University Mustang—an A//-
American top quality high
fidelity speaker so good, it
carries the same unparal-
leled 5 year warranty that
backs up all University prod-
ucts. And there is a full line
of Mustangs, with prices
starting at a low, low $19.50.

You've just got to see it and
hear it to believe it. Hold a
Mustang in your hand. . .
immediately you will recog-
nize the high quality con-
struction that has made
University a leader in its field
for more than 35 years. ..
the same quality design that
won first prize in a recent
national competition.

No comparably pricec‘ﬂ\
speaker can match the
high quality performance *
of a Mustang. Prove it to

yourself. Go to your dealer |
and listen to a Mustang.You
will know why everyone says,
“University sounds beatter.”
Get the full Mustang story—
plus new Guide to Compc-
nent Stereo! Write Dept. R8

L7P\7
UNIVERSITY,

A O/VISION OF LING TEMCO-VOUGHT, INC

9500 West Reno, Oklahoma City, Okta. |

Circle 117 on Reader Service Card
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Mustang M-12T

12’ Three-'Way with Sphericcn

Super Tweeter—The whole
soealer only $32.0¢

MUSTY

A 3REAT NEW BREED
84 UNIVERSITY
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PRODUCT PREVIEW SECTION —

AMPLIFIERS, Basic and Integrated -1

o &6 | & b
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00000

ACOUSTECH V FISHER TX200 BOGEN AT400 @ > @
DYNAKIT 70
2 Dimensions
MANUFACTURER
')
& &
Q NOTES
ACOUSTECH 1A 40| 0.25]0.45]20-20% |} 3-100kf 85| -~ - - 4-16 35 | « |15%|12 | 5 |29 ]395.00 | Basic pwr amp
0.2 | 0.13 | s/s
i 40] 0.25]0.45[20-20%] 3-100k| 85} ~ - - a-16 |35] -|15]8 |5 ]22]199.00 |Kit ) Basic pwr
0.2 |0.15 1 274.00 |Wired ) amp, s/s
v 30| 0.25}0.45|20-20k | 3-100k| 85| 2.0 - |10.35] 4-16 | 35 {yes 15%|12 |5 |25] 349.00 |Integ. amp, s/s
0.2 0.15 1 8]
ALTEC 3608 35(25]9.5 13-30k | 20-22« 4.0(1.9 4,8,16 {10 | ves|15 11% 5VJZ4 Integ sterec amp
i 1 s/s
" 3513 5040 1.5 25-10k | 20-20k| 90 | = - |0.45 4,816 | 7.5] no| 9% 9% 5 |15 Basic mono amp
1 70 v. - s/s
BOGEN AP35 179015 0.7 0.6 |30-18k| 20-30k{ 70} 3.5 3.45140,,2.5 8,16 20 | yes| 15 pO%| d%(16
0.5 0.3 1 35 81 6|
AT400 15| 20( 1.0 |0.8 |20-15k| 15-45k| 75 310 3.0} 0.2 4.,8,16 35 | yes| 15 | 9% | 3%j12 Integ amp, s/s
0.6 |0.5 2 50
AT600 30025 0.6 [0.5 |20-20k| 10-40k} 30| 2.5 2.010.2 4,8,16 | 40 | yes| 15 |10 | 4% 15 integ amp, s/s
0.4 (0.3 1 60
| | | | | | 1
CROWN International SA 20 30 {20 |0.2 (0.3 |10-50l\ 10-50&]67 ‘ - i - |0.6 4,8,16 pver | no |19 | 8 |1%|7% 145,00 |Basic mono amp
0.2 [0.5 1 | 1200
4 3
on20.20 |30]20Jo.2 |0.3 |10-50s [10-50i[67 | = | = [0.6 [4.8.16 bver [no |19 |8 [ % [199.00 |Basic stereo am
0.2 |05 1 l 200 |
| | l | i
i A i " A
DYNACO Iark 3 60l 1.0 J1.0 |20-20k| 6-60k | 75| = -|1.6 |4,816|15]| - 7 |28] 79.95 |Kit Pwr amp,
205 .05 0.5 99.95 | Wired ! mono
Mark 4 401 1.0 |1.0 |20-20k| 10-404 76| = «l135 |4,8,16 |15 14 |5 |7 120| 59.95 | Kit. ) Pwramp,
.05 |.05 015 79.95 | Wired ) mono
Stereo 45] 351 1.0 1.0 20-20k{ 10-40K 75| = A PGS 4,8,16 |15 ~ |13 [9%| 6w 32 99.95 | Kit Pwr amp,
70 .05 |.05 0.5 129.95 | Wired 7 stereo
Sterco 231174 1.0 11.0 |20-20k| 10-40K 72| = - 11,0 3,16 10 - |13 ]5%|[4 |16] 59.95 |Kit Pwr amp, .
£)5) 0.1 0.1 1 79.95 | Wired / stereo
SCA-35 23174 1.0 |1.0 |20-20:| 20-20K 72| 4.0 ] 2.5} 1.0 8,16 10 ~ |13%{4%j10]20| 99.95 [Kit Integ amp
0.2 |0.2 0.25 139.95 |Wired ) stereo
1 .
EICO ST70 40 1,0 1.0 10-50 no 15"/.‘ 15 | 5% 44] 79.95 | Kit
0.5 1 129.95 | Wired
ELECTRO-VOICE EV1144 25{17/ 1.0 |1.5 20-50 70} 3.5 .06 4-16 | 35| ves| 8%,10 B%I 9 1124.50 | Integamp, s/s
0.5 |1.0 155 50 4-14
ERIC S40pP 10 10%| 7 | 2% 39.00 | s/s. Guar. for life
FISHER X-100-C | 25| 24| 0.5 | 0.5 |25-40k| 20-204 30 35| 2.000.32]4,8,16 |10 | yes|15%[117|4%e23 169.50 | Ctr. chan, spkr out;
0.1 0.15 1 200 4-14 2-pos spkr switch
x-202-C | 42| 35| 0.5 | 0.4 |22-4ck| 20-204 30 35|2.00265]4,8,16]10 | yes
0.1 |0.1 1 200 4141 5%[117% 41430 | 249.50 [ tmp. sel. switch; mic|
input; level sets
TX-200 as135(0.5 0.5 [12-50k [20-22k|30 |4.0 [2.6 0.28 |4,8,16 |20 |yes [15%] 1% [#¥422 279.50 |2-pos.mon. spkr, sw,
1 150 h-16 Sp-Exp jack; tape jk
TX-300 50 [36]0.5 0.5 |12-50k {20-25k{86]2.8 |1.8 0.2 4,38,16 [20 |yes [15%]1% 3%d 24 |329.50 | Direct tape monitor;
150 4-16f 4 -pos spkr switch .
SA-1000 | 75| 65| 0.25|0.4 |12-45k 5-1004 90 0.5‘,-1 4,8,16 117 | no[15%]12 7% 71| 329.50 | Freg-comp, inputatt,
0.1 0.1 2.5 2
32 AUDIO ® AUGUST, 1965
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PAY LESS FOR THE BEST IN
STEREQ HI-FI & TAPE RECORDING

at ANLLIED

... where more people buy their stereo hi-fi
than anywhere else in the world

ALLIED

ELECTRONICS
FOR EVERYONE 1966

[

send today
for your

money-saving
508 -page
ALLIEDERAD IO

= ) e ALLIED
1966 catalog
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ENJOY THE WORLD’S LARGEST SELECTION
CHOOSE FROM THE NEWEST AND FINEST

See the world’s largest selection of famous-make com-
ponents and systems—buy at the lowest prices any-
where. See latest solid-state stereo hi-fi. Get our
lowest price on a complete hi-fi system. Build your
own KNIGHT-KIT® hi-fi—and save even more. See
famous KNIGHT® components, equal to the very best
in performance, yet far lower in cost. Enjoy the
largest selection of tape recorders, tape decks, pre-
amplifiers, and recording tape. Get the most for your
money in beautiful hi-fi cabinetry. For everything
in Hi-Fi, for everything in Electronics, SEE THE 1966
ALLIED CATALOG—SEND CARD TODAY.

satisfaction guaranteed or your money back!

EASY TERMS : Use the convenient Allied Credit
Fund Plan—over 24 months to pay

SEND CARD s et ,,  MAIL 1™
TODA YI mail now. (Please give other NOW!

card to an interested friend.)

WWW amerncerradiohietery com

Name

PLEASE PRINT

A_ddress

City

State Zip
11-H

S A T A T T a T e m e e B m e m D s £ £~ 8 T e e e ey,

for your FREE PREEGRIES

ALLIED
1966
CATALOG

SAVE MORE ON STERED HI-FI
AND TAPE RECORDING

MAIL CARD TODAY

R AL A LNIRCCIWE T TR CD VA VLA AP AR AA S A s,

T e e e e e ey A T Ty e T e s

Name

PLEASE PRINT

City

State Zip
11-H

Rt e e & T TSR

send today ¢ ALLED
for your FREF EESHERT

ALLIED
1966
CATALOG

MORE OF EVERYTHING IN HiI-FI
FOR EVERYONE

MAIL CARD TODAY
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BIGGEST SELECTION,

© STEREO HI-FI more of everything

See 56 amplifiers, 32 tuners,
24 receivers, 21 turntables,
176 speakers and enclosures.
All famous makes: Knight,
Knight-Kit, Fisher, Scott,
Bogen, Harman-Kardon,
Eico, E-V, Sherwood, Mcln-
tosh, Dyna, Garrard, Jensen,
AR and many more.

knight-kits®

Best in Build-Your-Own Hi-Fi

Enjoy large savings. See latest
solid-state receivers, amplifiers,
tuners. Also many other kits:
hobby, CB, Amateur, automo-
tive, test instrument, intercom
—all wonderfully easy to build.

=

=
Send card today for
your 1966 Allied Cata-

log—and give one card
to an interested friend.
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HI-FI—

send today for your money-saving

ALLIED

508-PAGE 1966
ELECTRONICS CATALOG

BIGGEST SAVINGS EVER

N e e =

knight® STEREO for greater savings

Foremost value name in
stereo hi-fi. KNIGHT compo-
nents and systems are equal
to the very best in quality
and performance, yet
they’re far lower in cost,
give you most for your
money in every way.

TAPE RECORDING
unbeatable values

~vy

= [~

See 40 recorders, 14 tape
decks, largest selection of
tapes. All famous makes :
Knight, Knight-Kit, Am-
pex, Wollensak, Sony,
Concord, Tandberg, Vik-
ing, RCA, Scotch, Audio-
tape and many others.

PLUS EVERYTHING IN ELECTRONICS
FM-AM & AM Radios
Phonographs « Portable TV
Citizens Band Radios
Amateur & Short Wave Equipment
TV Tubes & Antennas
Test & Lab Instruments
Intercoms & P. A. Systems
Electronic Parts, Tubes, Transistors

EASY TERMS : Use the convenient Allied Credit

Fund Plan—over 24 months to pay

' satisfaction guaranteed or your money back

ALLIED RADIO

100 N. Western Ave., Chicago, lll. 60680
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PRODUCT PREVIEW SECTION —

AMPLIFIERS—Basic and T ntegrated - 2
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EICO ST70
ELECTRO-VOICE 1144 HEATH AA21 HARMAN-KARDON SA2000
MANUFACTURER
/ NOTES
GELOSO G237 15/ 10| 0.5 [ 0.8 |15-30k| 10-60k 70| 3.5 -10.14145816 | 30 =117 19 | 7116]249.95 | s/s; wood cabinet
0.4 |0.6 2] 55 integ amp
G253-HF | 10| 8| 1.0 | 1.3 |[20-20k({ 15-334 60| 3.5| - |0.15 6,8 35| -112[9 |4 |7 ]164.50 |s/s; wood cabinet
L 0.6 (0.8 5 55 integ amp
G247 301 25( 0.5 | 0.7 |15-30«| 10-604 80| 3.5 -10.14| 45816 | 35 - | 17|12 |7 |20} 389.50 | s/s; wood cabinet
) 55 integ amp
G248-HF | 12| 8| 1.0 | 0.8 |20-20k| 15-30K 70| - = [ OR1G 6,8 35] -1 3141|913 87.95 | Basic mono amp
0.8 |0.6 3 s/s
G251-HF | 12| 8 .0 [ 0.8 [20-20k| 15-30k 70| - ElH0] TS 6,8 5 3%2 15 | 6| 6|127.50 | Basic stereo amp
P 0.8 | 0.6 ) s/’s
GROMMES c41 25/ 20| 0.3 | 0.5 | 30-20k| 20-20K 70| 2.0 | 1.0| 0.15 | 4,8,16 | 30 | yes|14%| 11 | 4% 14| 179.95 s/s
PRECIS!IN 0.2510.25 0.5 30 8-600
3000 60(50(0.25 | 0.5 | 20-20k{ 20-204 70| 3.0 1.0} 0.2 | 4,8,16 | 35| yes| 15|13 | 6420 299.95 | All siticon s/s
0, WSING]. 2 0.1 50
HARMAN - ARDON Stratophonic 18 (16 |1.0 |1.0 [10-23k 90 (2.9 | - [0.25 [4,8,16 |25 |yes|13%]|8% [4%| 9 [159.00 | Integ. stereo amp,
SA+2000 0L 250083 90 s/s
HARVARD Futterman 155 [50 [ 0.2 [0.05 [20-20k | 5-90k [100] - - - 200 17 0% 7% 129 |288.00 | Basic OTL stereo amp.
H-3 .005 |.005 1 70 W/ch at 30 -ohms
HEATH AA-21D {50 |35 (0.5 |1.0 |13-25k 4513.0 [2.60.25 |4,8,16 - [15%]14 [5%[25 Integ stereo amp kit
1 s/s
AA-22 33120(0.3 |1.0 15-30k 83,680 - 10.25 ]14,8,16 (20 - |15 [L1%|3%414 | 99.95 | Integ stereo amp ki*
1 s/s
AA-100 3012510.5 [1.0 |[30-15k |, 5511.511.0(0.2 4,8,16 |15 - [15%[13%]5 |29 | 84.95 | Integ stereo amp kit
s/s
AA-32 8 {10)0.7 (3.0 [30-30k 55 || 550 - 10.25 [4,8,16 | 9 - [13%9% |4%§13 | 39.95 | Integ stereo amp kil
IMF -RADF ORD ISTA30 4513010.1 {0.2 |20-20k |10-50k|90 | - - - 4,8,16 |60 - {17 |17 [9 |42 |280.00 | Basic stereo amp
s i 0
ISTA60 80(60{0.1 (0.2 |20-20k | 10-50k|90 | - - - 4,8,16 |60 - {17 {17 |9 [50 |350.00 | Basic stereo amp
i unm 1
SC4-10 30({15]0.1 [0.2 [20-20K |10-50k|100]/4.0 - {025 8,16 |60 - |10%2 12% | 3% 6.5 [ 300.00 | Integ stereo amp
0.1 0.2 1 150 (05
KENWOOD KW-220 50140 [1.0 {1.5 |30-20« | 20-20x|82 1.5 1.5/0.1 |4,8,16 | 8 s|15% 2% | 5%(33 Integ stereo amp
0.2 0.5 1 Ctr. chan. output
TK-400 40(32]1.0 |1.0 [20-20k{20-20K[836]1.5]1.5}|0.1 4-16 |20 jyes|15%L2%| 5%[27 Integ stereo amp
OR2ZENI 0% 3 1 s/s
i KLH 16 50135 1.0 [2.0 ]20-20k| 15-45k| 75| 2.5 - 0.5 4-16 ves|11% 10% | 414 219.95 | Case, 19.95 addl.
o), =51 BL50) 1.5 85 4-32) I
KNIGHT KN999A [ 60]|35|1.0 [1.5 1{20-30%|15-40k[65(4.0 |4.5 ]0425 4,8,16 [40 |yes|13%|12 |4%20 |199.95 | Made in U.S.A
0.25 |0.5 1 58 | 429
- - —t-— 40 -
KN966 3312011.0 |l.6 |30-20k %20&0 65 (4.0 (4.5(0.25 |4,8,16 |30 [yes|13%[|12 |4%[15 {119.95 | Made in U.S.A.
0.25 |0 7 58 | 425 l
L N sl i 1Y B i
KN9J0A [22(1511.5 |1.9 [30-15: |20 226l62|4.5}6.5(0.2 b1 26 | yes|{13%[l1Y%2| 4%|20 | 90.95 | Made in U.S A,
; 0.5 |0.8 1 65 425
KN920 14 12]2.0 2.5 |50-16k [40-17.|60 5.0 0.6_—‘ 4,8,16 l26 yes [13% 4%14 | 59.95
| L3 1 70 | l 4725 | }l
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PRODUCT PREVIEW SECTION —

AMPLIFIERS— Basic and I ntegmted -3

S — o r . : :
2T ——
129201 C, LT
e = . ® lam D oo - el
KNIGHT KGB95 KENWOOD TK 400 K LH MODEL 16 LAFAYETTE LA-248
.
Input Sensitivity /& / Dimensions
§ /) o SEL
MANUFACTURER & v &/ &/ S s/ s/
$ ANV V8 IV EE)
g g/ 8 & S /S /S /E/E
& L QS E /TS NOTES
KNIGHT-KIT 18-30k| 75{2.5[2.010.25 |4,8,16 6 |yes|16%4|15 [ 5 |28 |149.95 s/s kit
L 11 | low
20-25k| 80 3.0 {2.0]1.0 8,16 [125]yes|13 |11 |2%,15 99.95 | s/s kit
1 17.5] low
KG-320 16|10 1.0 A 55 25-18k| 75| 3.0 {2.5|0.4 8,16 - 110 [8%|2% 9 59.95 [ s/s kit
0.7 0.8 1
KG-400 195 16| 1.0 1.5 |35-15k | 30-16k|75|2.0 |2.0(0.2 4,8,16 - [13%[01% | 418 59.95 | Tube type kit; ctr. ch
015" B 0]I85) 1 output for 8,16 ohms
KG-240 OB s 35-15k| 60 | cer no 0.5 8,16 107 5|11 27.95 | Upright tube type kit
500
LAFAYETTE LA-248 2512067 50-25k | 20-20k| 70| 1.4 | 2.7|0.85 | 4,8,16 yes|13%¢9%e| 4%(18 119.50 | s/s; spkr phase sw;
0.3 1 65 8 2 AC outlets
‘ LA-350 35128 1.0 50-27k | 15-30k{ 65| 6.0 11.5]01/ 8-16 53 | yes|14%10% | 5%| 30 99.50 | Spkr phase sw;
0.2 1 160 0.75 8 tape monitor
LA-224A | 18| 15| 1.25 60-27k | 40-25k{ 75| 5.5 - 10.6 8-16 20 | yes|14%|10% 4% 20 59.95 | Spkr phase sw;
0525 1 130 8 numble filter
LA-340 20(12| 1.0 70-27x | 30-20k| 56 2.0 12.5|0.25 | 4,8,16 yes|11%| 8% 3%410 79.95 | Tape rec output; =
2 AC outlets
LANSING (B L) SE400 401 0.25 |1.0 10-30k | 3-60k | 79 - - 3.0 4016 |var _ 115%, 6% ) 4%, 22 [261.00 | Plug-in board matche,
0.18 10.5 3 amp. to specific spkr
SA600 40| 0,25 (1.0 10-30k | 3-60k | 79] 5.0 [5.0]0.25 | 4016 yes|16%) 32| 5% 27 300.00 | s/s stereo intey amp
L0.18 0.5 g 200
LEAK Stereo 20 |20 L1 20-20k (80 | - - 0125 | 4,8,16 (25 N0%[L2%{6%pP2%[149.00 |Basic stereo amp
0.1 0.5 1.0
Stereo 60 | 60 |30 20-20k |80 = - |0.125/ | 4,8,16 |25 10%1 3% | 6% P9% 219.00 |[Basic stereo amp
0.1 0.5 10
TL¢50 100 {50 20-20% 185 . - |0.125/ | 4,8,16 |15 11%| 9 |6%[28 [159.50 |Basic mono aip
Plus 0.1 05 1.0
e et R [ S — =] N 1 | RS
TL/25 60 |30 20-20k (85 ~ - lo125/ | 4,8,16 (25 10 | 7% | 6%]17 [119.50 |Basic mono amp
Plus 0.1 0.5 1.0
Stereo 30 15|10 20-20k |80 - - |0125 | 4,8,16 |60 13 | 4% |9 114 [249.50 |Integ stereo amp
Ok 1 (0 %59 0.25 s/s
LUX SQ-38D 16112 (0.5 1.2 7-20k | 5-24k |62 [2.0 |1.2 [0.5 4,8,16 no [L8%[L1% | 6%(30 Intey stereo amp
L. I (o) %3 i 0.1 Triode output stage
SQ-63 16 {10 {0.9 1.6 20-18k |20-22k |60 |4.0 {2.0]0.2 8,16 var |no [15%[11% | 6%[R2.3 Intey stereo amp
0.5 [1.1 1 motional feedback
SQ-77 - {17111 41.0 2.0 18-20k |15-22k |62 |4.0 {2.0 (0.2 8,16 yes [13%! 8% | 5% integ stereo amp
0.7 (1.6 1y 8
SQ-58 20 |14 |1.0 2.0 15-20k |13-22k |62 {4.0 |2.0]0.2 4,8,16,32 no [15%(11% | 6% 22.5 Integ stereo amnp
[ 0.7 |16 1 style as 5Q-63
MB-8A 1.00 70§03 Lo, 10-20k | 7-22k |90 - - 0.8 4,8,16,32 no |17% 7% | 9% |36.8 Basic amp, 10no
0.1 (0.3 bt
MARANTZ 8B 35].06 |[0.5 15-40k | 2-40k | L - - 11.25(4,8,16 |20 - |13%|10%| 7%4(55 | 285.00 | Basic stereo amp
1
9 701 .06 |0.5 12-40k | 2-40k | 1004 - - [1.25 (14,816 | 17 | no 384 .00 |Basic mono anp
. b Triode sw. for 40 w
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Of the Finest Three Power Amplifiers,Only
One Is Solid-State: The Mattes SSP/200

MODEL SSP/200 AS SHOWN, $375. SLIGHTLY HIGHER IN FLORIDA AND THE WEST. OPTIONAL RACK MOUNTING AVAILABLE.

200 Watts RMS Total Power at 0.1% Distortion

Three high-fidelity power amplifiers are demonstrably
superior to all others in design and performance. Of
the three, two are vacuum-tube amplifiers: while they
are similar, each has its partisans. The third amplifier —
the Mattes SSP/200 — utilizes a new circuit which tran-
sistors alone make possible. Because it is remarkably
different in design from earlier solid-state amplifiers,
the SSP/200 delivers more power at lower distortion
than either of the tube amplifiers in the premium class,
yet it costs less than either of them.

Readers familiar with older transistor amplifier circuits
will readily recognize that conventional solid-state
designs do not approach the level of performance of
the SSP/200, even when the costliest silicon transistors
are employed. Instead, the radically new Sharma Cir-
cuit®, developed at Mattes, is used in the SSP/200: rather
than depending upon unusual transistors, the Sharma
Circuit applies ordinary transistors in a surprising new
way. Reprints of the technical articles describing the
Sharma Circuit are available from Mattes Electronics;
the salient features of the SSP/200 amplifier are as
follows:

Power output is 100 watts per channel (rms) to 8-ohm
or 4-ohm loads, delivered at any frequency between 20
and 20,000 cycles within 1 dB and with {ess than 0.5%
total harmonic distortion. For those for whom it is
meaningful, the “IHF Music Power” is 160 watts per

channel. Intermodulation distortion is well under 0.1%
at full output, whether the test frequencies are the
standard 60 and 7,000 cps or 20 and 20,000 cps. Acci-
dental short-circuit of the output terminals does not
disable the SSP/200. Its stability is unaffected by open-
circuit operation or by playing each channel into a 0.5-
microfarad capacitor—itis unexcelled as a signalsource
for electrostatic loudspeakers. The damping factor is
greater than 200.

These unusual characteristics permit the SSP/200 to
reproduce musical performances at their original
acoustic level, even with inefficient loudspeaker sys-
tems. It can do this at extremely high levels with
insignificant distortion.

All of this is accomplished in a small (s cu. ft.), light
(27 Ibs.), coo! unit incorporating such functional refine-
ments as parallel inputs on front and rear panels, and
binding-post output terminals spaced for General Radio
plugs. A comprehensive description of the SSP/200
can be obtained by visiting a franchised Mattes dealer
inyour area, or by writing to Mattes Electronics.

Other Mattes advanced solid-state components are to
be released shortly.

‘U.S. and foreign patents pending. The Sharma Circuit is described in Journal of
the A.ES., Vol Xlli, No. 3, July, 1965, and, in less detail, in Electronics world,
Vol. 73, No. 3, March, 1965.

MATTES ELECTRONICS INC. 4937 WEST FULLERTON AVE., CHICAGO, ILLINOIS 60639

MANUFACTURING ENGINEERS/SOLID STATE CIRCUITRY

Circle 121 on Reader Service Card
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PRODUCT PREVIEW SECTION —

AMPLIFIERS—Basic and Integrated -4

SCOTT 260
McINTOSH MA230
D
Qo g U
MATTES SSP200
LANSING SA600
Input Sensitivity /& Dimensions /
. o A . »
MANUFACTURER Aa gé.}f ;, /o SV S s
@ SOV STAYRYA A .
s Q\Q“‘ & ,$ § N /.5 &
& §/FLE/S/S//E/) < NOTES
McINTOSH 4,816,151 10 | no [14%]9 7 |34 [198.00 [Stereo pwramp or
200,600, % 80-w mono pwr dmp
t1C240 64 /40 /0.5 [0.5 [10-100k (20-20k |74 = - [0.5 4,81612910 | no 117%4{10%| 8 |56 |288.00 |Stereo pwramp or
0.1 (0.1 0.1 200,600, 1 80-w mono pwr amp
MC275 107|75 (0.5 [0.5 |10-100k |20-20k |72 = - 0.5 4,8,16,67, no 11 7%(12%| 8 |67%|444.00 | Stereo pwramp or
150,600,410 150-w mono amp
T
MA230 44 (30 |0.5 (0.5 |12-40k |20-20k |76 |1.5 |1.5{0.25 [4,8,16 [10 |yes |16 [L4%| 5%643 |349.00 |integ stereo amp; s/s
0.1 0.1 Q1. 5 150 hi/lo L nput stgs; tube output
+ +
MI1-200 288 (200 (1.0 1.0 15-60k |20-20k |60 = o (055 4,8,1625/10 | no |19 10’/4[17‘/1140 640.00 |Hvy duty pwr amp
0.1 0.1 1 Fekok

T I

* Aiso 25-v and 70.7-v line;  ** Also 25-v and 70.7-v anc 115-v and 230-v line;  *** Also 32, 64, 100, and 600 ohms and 25-, 70.7-, 120-, and 141-v line

T T T H
MATTES SSP/200 |[160 (100 (0.5 0.1 20-20k |15-30k {73 = - |1.0 4,8/16 (250 | no 14%| 9 | 5%[27 |375.00 |[s/s
0.5 (0.3 1
PIONEER SMT -84 45 (40 (1.0 10-70k [5512.5 |1.5(0.25 BRNE yes [15 |13 ‘ 51128 integ stereo amp
0.3 | 1 4-16 s/s
T 1
SMT-83 |40 |28 (1.0 | 15-100k |60 | 3.0 |2.0 (0.2 8,16 13 |[yes|15 |13 {5 (28 Integ stereo amp
013 1 4-16 ’
1 ¥ T T
PURE-SONICS 410-C 55 |45 | {0 .03 30-15k [6-60k |90 2055 4,8,16 | 200 17 |11 ‘ 5 135 |319.00 ]Stereo power amp
005 |.01 2 |
- : -
250 40 (30 |.02 .06 |30-15k [10-50k (80 [3.0 {3.0(0.5 4,8,16 [160 |yes [16 |11 | 5 |36 [345.00 | (atey stereo amp;
.01 .02 2 30 8 ‘s S up to output stagel
' | T
QUAD QUAD || 15 (0.1 20-20k [10-50k | 3G - - 1.4 7,15 10 no |13 | 4% 6%[18%{100.00 |Basic mono amp
{Acousticat Mfg. Co.) | 0.5 ‘ |
. . | l it
T T V‘ T T
SCOTT 260 504|137 (0.8 2.0 20-20% |15-30k |80 |3,59(2.0/0.5 4,8,16 20 |yes 15%|13% 5% 21 |259.95 |Integ stereo amp
0.25 10.5 | 2 ]23-62 | i {ow s/s Si; ctr. chan.out
t T +
233 35128 0.8 2.0 |25-20k |20-20k |80 [3,7,22D4.5(0.5 I 4,8,16 |10 |yes [15%13%| 5%31 (189.95 |Integ stereo amp
0.25 (2.0 2 50,100 ‘ powered clr. chan
12 | (
H 1
SCHOBER ORGAN TR-2 50 [40 1.4 ‘20—20& 9-40k |67 055 4-16 l no | 5% 11% | 7%13 69.95 | Basic mono amp; availl.
0.9 | 5 : l from mfgr only. Kit
y “L T 1]
s X 0.75 [12-25k |10-100k| 75 1.8 [1.0]0.25 4-16 50 |yes|14 12% |4 |24 |299.50 |Integ stereo amp,s/s
SHERWOOD $-9000 75 (50 g 55 ol k Y g 416 powered ctr. chai
$-9900 45|36 |0.33 10.75 |12-35k [10-100k| 75 {1,4 |1.0]0.25 4-16 \50 yes | 14 [L10% | 4 [22 |229.50 |[Intey stereo aip,s/s
B s o 0.25 40 | 4-16 powered ctr. chan
_—5—9500 25018 (0.35 [0.75 |12-35k }10-100k| 75 {1.4 |[1.0(0.25 4-16 —[50 yes |14 [10%] 4 (20 179.50 |Integ stereoc amp,s/s
0.15 |0.1 0.25 250 4-16! powered ctr. chan
T T
S$-55001V |40 |30 (0.5 1.0 35-15k |20-20k[ 70 |1.5 1,810.25 4,8,16 |15 [yes|14 1244 23 [179.50 |Integ stereo aiip
0.2 (0.2 0.25 250 ‘ [ 4-1¢ ‘ Ctr chan output
L . y . L _
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“Until just recently, I have

been somewhat skeptical about

low priced transistor amplifiers.

However, after testing and listening

to the Heath AA-22, T feel it is time

to revise my opinion. This remarkable
amplifier can easily hold its own

against any amplifier —tube or transistor —
anywhere near its price range.”

JULIAN D. HIRSCH, Hi Fi/Stereo Review, Nov. 64

TRANBISYOR AMPLIFIER MOOEL 4m-24

Heathkit’ 40-Watt Transistor Stereo Amplifier . . . ... $99%!

Mr. Hirsch Went On To Say: “Ir is the
embodiment of the so-called ‘transistor sound’
— clean, sharply defined and transparent.
It has the unstrained efforiless quality that
is sometimes found in very powerful 1ube
amplifiers, or in certain expensive transistor
amplifiers.” “The AA-22 is almost unique
among amplifiers at or near its price, since
it delivers more than its rated power over the
entire range from 20 to 20,000 cps” ...
“The power response curve of this amplifier
isone of the flattest I have ever measured” . . .
“Its RIAA phono equalization was one of the
most precise I have ever measured” ... *‘In-
termodulation distortion was about 0.5% up
to 10 warts, and only 1% at 38 wats per
channel, with both channels driven” . .. “The
hum and noise of the amplifier were inaudible”
... “Hi Fi/Stereo Review's kit builder reports
that the AA-22 kit was above average in ** build-

gloves. I operated it at full power for long
periods, and frequently overdrove it merci-
lessly, without dumage 1o the transistors, and
with no change in its performance measire-
ments” ... “One of the best things about
the Heath AA-22 is its price, $99.95 in kit
Sform, complete with cabiner.”

Let’s Look Closer! The AA-22 provides 40
watts continuous, 66 watts IHF music power
at +1 db from 15 to 30,000 cps. Features 5
stereo inputs to handle mag. phono, stcreo-
mono tuners, tape recorders, & 2 auxiliary
sources. There are 4, 8 & 16 ohm speaker
outputs plus tape recorder outputs; a 5-
position selector switch; 3 position mode
switch; dual-tandem control; bass & treble
controls.

Get Full Details Free! Simply use coupon
below. Or better yet, order both the AA-22

“WILL GET ANY STATION THAT
CAN POSSIBLY BE PULLED IN”

Matching AM /FM /FM Stereo Tuner

The above quote comes from July 64 issue of
Radio-Electronics.

The matching AJ-33 (uner features a built-in
stereo demodulator; AGC for steady volume;
AFC for drift-free reception; stereo indicator
light; stereo phase control for maximum separ-
ation, minimum distortion: filtered stereo out-
puts; tuning meter; flywheel tuning; voltage
regulated power supply; illuminated slide-rule
dial; and pre-buil, prealigned FM ““front-
end” tuner and AM-FM LF. circuit board

ability” ... “In testing the AA-22, I most Amplifier & its matching AJ-33 tuner now! for fast, casy assembly.

appreciated not having to handle it with kid — Kit AA-22, Amplifier, 23 (bs.. . . .. ... 399.95 Kit A1-33A4, Tuner, 17 Ibs. Now Only $894.50

e e e .

] HEATH COMPANY, Dept. 41-8 HEATHKIT" -ll

Benton Harbor, Michigan 49023
I FREE CATALOG! l: Canadccr: Day'str;m, Ltd., Cooksville, Ontario :
ey ] Enclosed is $__ ——, plus shipping. Please send Kit{(s}___
| See these and over 250 other exciting 0 Gleeeo s et i s I
. . . . . 9.

|  Heathkits available in easy-to-build kit |

, form. Save 50%, or more by doing the easy Name_ . e — = o

| assembly yourself! Send for your free cata- add k |

i log today! ress — S Siiaians sl - {

I City__ - = - __State. Zip.

L Prices & specifications subject to change without notice. HF.779 I
Circle 122 on Reader Service Card

AUDIO e AUGUST, 1965 8

WWW_ aimrerieanadiahistary com


www.americanradiohistory.com

PRODUCT PREVIEW SECTION — PREAMPLIFIERS

177 ; &1

#y== 5
9.9 + 86

MO TEOH N’
L

i
ACOUSTECH IV LEAK VARISLOPE 2 MARANTZ 7
fTape Head / uner/_ /Dimensions /
D N
& '
$ $ /s o
MANUFACTURER ~ S N
§ £ §/ ¢
§ & < NOTES
ACOUSTECH v aux |yes| 15% 149 .00 |s/s kit
Vi 3-300k 2.0 0.1 09 75| 2 [2.5|RM |20 = - 35| aux |yes| 15% 8 5112 [{249.00 | s/s
mag | 10 90
DYNACO PAM-1 10-4 |2.0 0.05 lamaq 3.0 | RiAA | 200 3 | NAB |0.2 | H- |yes| 12 6 317 34 .95k Special input is
; 0.5 / Himaq 15 | 78 see 59.95w| wired for tape head
phono
tape
amp
TV
specia
PAS-2 10-40k |2.0 0.05 Lomad 2.0/ RMA |125| 2 | NAB |0.2 | Spare|yes| 13%| 44| 8111 | 59.9%| Special input is
0.5 specia 99.95w| wired for tape head
5 tape
amp
PAS-3 10-4% |2.0 0.05 Lomag 2.0 |Ri8A [125| 2 | NAB |0.2 | Spare{yes| 13%| 4%| 8|11 | 69.95| Special input is
koecia 109.954 wired for tape head
tape
amp
FISHER RADIO
CORPORATION 400-CX | 20-25k {2.5 0.04] 0.2 |75|2mad1.5|coL |200] 3| NAB |0.2|aux |yes 15%| 10 4118 |199.50 | Controlled center-
1 lcer| 6.0 |EVR 7 2) e channel output; Space
3 tape expander and remote:
L mic control jacks.
HEATH bAA-141A | 20-20k |2.5 0.1} 0.1 [60| mag 6.0 |RAA - - |200}auxl|yes|15%| 7| 5| 84 34.95
1 cer| 200 my | aux2 We| %
LEAK Varislope 20-2 [125nv | 0.1 78 1 |3.5|RAA 3 | NAB/| .05| aux, |yes|10% 6‘/4 3| 64/129.50 | Takes power from
2 0.5dh mag| CCIR mike, Yo any Leak Amplifier
stereo tape,
amp.
L.UX CORPORATION PZ-21 10 0.1 0.8 |-60] mag| 3 [RAA 30 1 - |aux no[15%| 11% 6|20 Sharp low and high
7-22k mag| 0.3|RAA 3 % cut off filters
tape| 1 15
aux | 250
PZ-12 2.0 0.3 (1.0 [-60f mag| 3.5|RIAA 10| no| no | no |auxl |no| 8%| 5| 2|2.4 AC or DC use
10-25k aux 2 By s/s
MARANTZ 0 20-20k |10v 0.15 | 94| mag| 0.6 | RAA [200]1 NAB |.075] TV |yes|14%| 8% ; 15 | 285.00
¥% 2 coL 7% tape ®
OLLPO o 15% ;}‘ Panel size
78
McINTOSH C2:Z 20-20k |2.5 0.1]0.1 85 mag| 2 RIAA |200| 2 [ NAB |0.25] aux [yes|l6 |13 75 16 | 279.00| Step tone control
LABORATORY INC. 0.5 A2 Lp adjist-| tape s front panel input
able amp for tape dubbing
c24 20-20k [2.5 0.1 0.1 85 mag| 2 RIAA [200| 2 | NAB |0.20| aux {yes|l6 11 75 17 | 249.00 s/s
0.5 2 LP tape s
aui0 < -
MX110 20-20k (3.0 0.2 0.2 85 mag | 3 | RIAA |200{ 3 | NAB aux |yes|1l6 | 13 75 27/ 399.00| Tuner-preamp see
0.5 2 % H-3 listing
PURE-SONICS INC. 112 5-60k |3 .01 02 (80| 4 |3 |RMA |00 |2 NAB [.5 | aux |yes|14 |8 5 113 p79.00
1 nay | 400 tape
4 recow r
OUAD QUAD 22 | 20-20k | 1.4 .02. - 70| 3 [400 4 NAB [0.07| mic.| no|10% |6 [3%2|6% |107.00 | Uses plug-in
@15 | CCIR adaptor for tape
RADFORD SC22 5-100k | 2 60 | mag | 2 |RMA |450 0.1| aux |yes| 10%{12%| 3%11 |[180.00
0.2 th.
0.3
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WE TOOK ALL THE COMPONENTS OF OUR
FAMOUS A-7 “VOICE OF THE THEATRE”®

AND DESIGNED THIS WIFE-PLEASINGLY-
BEAUTIFUL ENCLOSURE FOR THEM.

{ Now everyone can have a full-size speaker system!)

{
N
ol
0,:,0

{
'9

We call our new PLAYBACK speaker system the
*Valencial’ That's because its unique fretwork
grille design is adapted from a 16th-Century
Spanish palace ornamentation. The “Valencia” is
so beautiful your wife will want to rearrange the
room to show it off!

We call our new “Valencia” fantastic. That's
because it measures 2934” x 272" x 19"—yet it
has all the components of our gigantic, 54" x 30"
x 24", A-7! The 15" 416A bass speaker, 811B sec-
toral horn driven by an 806A high-frequency
driver, and 800-cycle dividing network are com-
ponents of the “Valencia” The same components
that have made the huge A-7 standard equipment
for broadcast and recording studios and motion
picture theatres everywhere. Frequency response
of the “Valencia”: 30-22,000 cps. Power rating:
30 watts.

COMPARE THE SOUND OF A SPINET PIANO
TO THAT OF CONCERT GRAND!
Spinets can be pretty, and they can “fill in™ where
there's no room for a grand. But the big sounds,
the power and majesty, the dynamic range of a
Beethoven sonata— these require the long strings
and big sounding board of a grand!

THE SAME THING WITH SPEAKERS.
For big sound, you need full-size speakers. It’s a
matter of physics. The ability of a low-frequency
speaker to reproduce low bass is limited by its
resonant frequency. When a low-resonant-
frequency speaker operates in a small enclosure,
the stiffness of the air behind the speaker cone
causes a rise in resonance a whole octave or more.
Below this resonant point, the response falls off ~ X
at a rapid rate, 12 db per octave! HEARA:.:.*EEC géki:g.‘;‘ Ng,‘,YOUR
WHAT ABOUT ALL THE PUBLISHED ‘TESTS' Make a real test—A-B it against any
WITH LITTLE SPEAKERS? other speaker! You wont believe
Just this—they were all compared with little that anything as beautiful as the
speakers —NOT ONE TEST was matched with a “Valencia™ could sound so impres-
full-size speaker system!! sive! Consumer net. $333. Write
Reason: —read the full facts from the Great PPl A-8 for literature.
Debate —"Is a Good Big Speaker Better Than a
Good Little Speaker?” A copy will be forwarded
to you along with information on the new
“Valencia®

‘VALENCIA’ BRINGS YOU SOUND
WITHOUT COMPROMISE.

Even if your wife thinks a speaker’s beauty is Just

skin deep! Even if you have just an average-size ALTEC LANSING
room! Now you can get the sound that only a A Division of /L7277 Ling ARec, Inc.
full-size speaker system can offer: a meaty, no- ANAHEIM, CALIFORNIA
distortion sound without compromise! ©1968 AL k
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PRODUCT PREVIEW SECTION — TUNER S_]
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EICO ST97
DYNA FM3

MANUFACTURER &
& NOTES
ALTEC LANSING 5%
BOGEN FT60 2.5 0. 70" 55) 3 10(50 | 20-20k | yes | 55| 38 | 20| 0.7 | Meter | Lamp| yes | 15| 10 % 1% s/s
1§
TP35 3.0 |1.0]0.5(3.5|15}40 | 30-15« |yes | 50{ 38| 20| 0.7 eye | Neon| no| 15| 11% (4% (18
t
DYNACO FM-1 4.0 |12.5(0.5(5 30|54 | 10-40k no | 63 eye 131 4 |8 112 79.95k | mono FM only
119.95w
FM-3 4.012.5{0.5| 5 30| 54 | 10-15k no| 63{30 | 14| 1 eye | eye | yes |13%| 4% |8 |13 [109.95k
mon.,
6.0 169.95w
ster.
EICO ST97 3.0 25-15k | yes 30 Neon | Neonj no |15 11%(5%(17 89.95k
1 % 129.95w
ELECTRO-VOICE EV1155 3.0 1.5{2.5|20{60 | 10-15« | yes | 40| 30 | 20| 2.0 | Meter| Lamp| yes | 8%| 10 |3%| 6 | 160.00 s/s
2
EV1156 3.0 1.5(2.5|20]60 | 10-15k |yes |40 | 30| 20| 2.0 Meter | Lamp| yes | 8%| 10 [3%| 6 |[180.00 | s/s, AM alsc
2
ERIC 'ST100 Meter | Lamp| yes | 104 7 |2% 109.00 | s/s, guaranteed
for life
FISHER RADIO FM-90-B | 2.0 |BeloM0.5]2.5{10]|55| 20-15k | no | 60|35 [ 25| 0.7| Meter| Neon| no|15%|11% @¥#el2 | 169.50 | Golden synchrode
CORPORATION noise 1.5 front end; front-
level panel tape jack
+
FM-100-C | 1.8 | BloW0.512.2 | 10|60 | 20-15k no | 60| 40| 30| 0.5| Meter| Lamp| yes | 15%[117% |4%413 | 229.50 | Nuvistor golden
noise 1.5 synchrode front
leve end; front-panel
tape jack
FM-200-C | 1.8 |Below{0.4 | 2.0 |10{65 | 20-15k | yes | 60| 40 | 30| 0.5| Meter{ Lampy yes [ 15%|11% 41%{13 279.50 | Simifarto FM-
no1se 1.5 100-C and adjust-
level | able AFC
TFM-200 | 1.8 |Belowf0.5(2.2|10}55 | 20-15k no | 60| 40 | 30| 0.5 Meter | Lamp| yes | 15%(11% [4%4 9 | 229.50 | Nuvistor Golden
noise 145 synchrode front end;
level rest is sold-state;

front-panel tape jack

TFM-300 1.8 |Belowd0.4|2.0(10|55| 20-15k | no | 60|40 | 30| 0.5| Meter| Lamp| yes | 15%|11% 4%4 9 | 279.50 | Nuvistor Golden
noise 1.5 synchrode front end;
level rest is solid-state;

front-panel tape jack
GELOSO 6538 2.511.00.5[2.0]20[62 | 10-16k [ yes | 50 [ 32| 25[1.0] 2 | Lavg yes| 17[ 9 |7 12 /s has am.
2 Meters wood cabinet
GROMMES clo7 2.0 0.5 4 [10(40{ 20-20k no [ 55) 351 25| 0.5| Meter| Lawp| yes 14%4| 11 |[4%[10 | 179.95 |s/s; has AM.

0.5 silent-tuning FM

2000 2.0 0.5 4 [10]|50| 20-20k | no| 60| 35| 25| 0.5] Meter| Lang| yes | 15| 13 |&4f12 | 289.95 |5/si has AM

05 | silent-tuning FM L
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MARANTZ 10-B TUNER: «

Q. Mr. Marantz, your new 10B stereo
FM tuner has caused quite a stir in the
hi-fi industry. Now that a large number
are in the field, what reactions have you
received?

Mr. Marantz: The overwhelming
reaction has been one of surprise from
owners who found our claims were not
exaggerated. One user wrote he had
“ .. taken with a grain of salt your
statement that reception was as good as
playback of the original tape or disc,
However, after using the tuner for sev-
eral days 1 felt I owed an apology for
doubting the statement.” This is typical.

Q. What success have users had with
fringe area reception?

Mr. Marantz: Letters from owners dis-
close some rather spectacular results.
From the California coast, which is nor-
mally a very difficult area, we have had
many letters reporting clean reception
from stations never reached before. An
owner in Urbana, 1llinois told us he
receives Chicago stations 150 air miles
away with a simple “rabbit ears” TV
antenna. Another in Arlington, Virginia
consistently receives fine signals ?rom
Lancaster, Pennsylvania, 125 miles
away; Philadelphia, 200 miles away,
and three stations in Richmond 100
miles over mountains, which he said
“come in as good as local stations.”

Q. For the benefit of these readers
interested in the technical aspects, what

AUDIO e

AUGUST, 1965

are the reasons for this improved fringe
area performance?

Mr. Marantz: Technical people will find
it self-evident that the rare four-way
combination of high sensitivity —better
than 2 uv, IHF —both phase linearity
and ultra-sharp selectivity in our new
advanced IF circuit, and a unique abil-
ity to reach full quieting with very weak
signals—50 db @ 3 uv, 70 db @ 24 mv
—virtually spells out the 10B’s superior
reception capabilities. Engineers will
also appreciate the additional fact that
our circuitry exhibits very high rejection
of “ENSI,” or equivalent-noise-sideband-
interference.

Q. Considering the 10B’s excellent
fringe area performance, shouldn’t one
pick up more stations across the dial?

Mr. Marantz: Yes. The report published
in the April edition of Audio Magazine
claimed to have logged 53 stations with
an ordinary folded dipole used in the
reviewer’s apartment, which was “more
than ever before on any tnner!”

Q. I appreciate, Mr. Marantz, that the
10B’s built-in oscilloscope tuning and
multipath indicator is very valuable in
achieving perfect reception. How big a
factor is this device in the total cost of
the 10B?

Mr. Marantz: Well, first we should note
the fact that no manufacturer would
offer a quality tuner without tuning and
signal strength meters. Therefore, what
we should really consider is the differ-
ence in price between ordinary tunin

meters, and our infinitely more usefu
and versatile Tuning/ Mu{tipath Indica-
tor, which is only about $30! While our
scope tube and a pair of moderately
priced d’Arsonval meters costs about
the same —slightly under $25— the $30
price differential covers the slight addi-
tional power supply complexity, plus
two more dual triode tubes with scope

-
s

&

—s =
meuting

- . . rather spectacular results.”

adjustments and a switch. The rest of
the necessary associated circuitry would
be basically similar for both types of
indicator. The price of the 10B tuner is
easily justified by its sophisticated
precision circuitry and extremely high-
quality parts.

Q. With the 10B’s exceptionally high
performance, does it have any commer-
cial or professional application?

Mr. Marantz: Yes, very much so. In fact,
a growing number of FM stations are
already using 10B’s for monitoring their
own broadcast quality. One station
wrote that they discovered their 10B
outperformed their expensive broadcast
monitoring equipment, and were now
using it for their multiplexing setup
adjustments and tests.

Q. Just how good is the general quality
of FM stereo broadcast signals?

Mr. Marantz: As I have remarked on
previous occasions, the quality of FM
broadcasting is far better than most
people realize. The Model 10B tuner
has proven this. What appeared to be
poor broadcast quality was, in most
instances, the inability of ordinary FM
receiving circuits to do the job properly.
The Model 10B, of course, is based on a
number of entirely new circuit concepts
designed to overcome these faults.

Q. In other words, the man who uses a
MARANTZ 10B FM tuner can now
have true high fidelity reception?

Mr. Marantz: Yes, very definitely—even
under many conditions where reception
may not have been possible before. This,
of course, opens up a tremendous source
of material for the man who wants to
tape off the air, and who needs really
good fidelity. He can, as many of the
10B owners are now doing, build a
superb library of master-quality tapes,
especially from live broadcasts.

New price: $600—no excise tax.

rmmaaramilw

MARANTZ, INC. SUBSIDIARY OF | S”PE:”WPE ® INC,
25-14 BROADWAY, LONG 1SLAND CITY, NEW YORK
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PRODUCT PREVIEW SECTION — TUNERS-Z

209 5 gl¢

HEATHKIT AJ-43 KENWOQOD TK5000

S

McINTOSH MR&7

Dimensions

MANUFACTURER

- 2
- /8 NOTES
HARMAN-KARDON $T-2000 no 7| Meter 4|9 [189.00 | AM also
A e h
HEATH AJ-43D 2.0 il 3 20-15k | yes {40 | 35| 30| 1 2 Lamp| yes 135 14 15 15 All solid-state,
3 Meters | | 7 AM also
AJ-33A 3.0 il 4 20-15k | yes [ 35| 30| 25| 1 1 Lampi no| 15( 11| 3112 All solid-state,
3 Meter %l Hl% AM also
AJ-41 3.0 1 20-20k | yes | 25| 30 | 25 i 2 Neon| no| 15| 14{ 519 All solid-state
2 Meters Vo| W % AM also
KLH 18 |40 0512502035 | 2015k | wo| 54|35 | 20] 0.6| Meter | Neon | o | 9 % |5 [136.95 | 1
1840
KENWOOD KW-550 1805 1 [2.5]10]|50| 20-20k | yes | 45 35| 22| 1 | Meter| Lamp |yes |15%[12%{5% L4
1
TK-500 1.8 (0.5 1 2 |10|56 | 20-20k | yes | 45| 35| 26| 1 | Meter| Lamp |yes 15%112% 5% L4 s/s
1
KNIGHT KN-245A 5 3 |1.0) 4 |25|45| 20-20k | yes |37 | 30 23| 1.0| Eye [Neon | no 13%[1% (4% L2 99,95 [AM aso
1
KN-265A 3 1 B 3 | 25|45 | 20-25k | yes | 48| 30 | 25| 0.5| Meter | Neon jyes 13% L2 4% L4 | 149.95 [AM also
0.5
KNIGHT-KIT KG-765 2.5 A O JE0 20-20k | yes | 30| 30 { 20| less| Meter| Lamp | no 13 |11 2% L3 94 .95 [AM also
1 than s/s
1.0
KG-50 3.0 .5 50-15k | yes 30 | 20| 1.5| Eye |Neon | no [13%|73% (4% }i2 64.95 |AM also
1 Al
KG-65 4.0 20-20k | yes no no | no [13%|8 |4%10 49.95 |Mono - AM also
il
LAFAYETTE LT-325 2 .35 15-15k | yes 36| 28| 0.5 Eye | Tone | no |14%| 9% |4% L7/ AM also
1 and
Lamp
LT-250 2 .35 15-15k | yes 36| 28] 0.5| Eye | Tone | no |12%|9% |4% 13 AM also
i and
Lamp
LEAK [URCLECEIEND 20-20k | yes Eye 14|81 (@403 | 159.00 |Mono FM
LINE 0.5 db
3 .5 dt
McINTOSH MR&67 2.5 0.5|1.7]25|61 | 20-20k no | 501 30| 17| 0.8] Meter| Lamp| no | 16|13 |5 P&4| 299,00 |Muitipath
0.5 %e Indicator
MR71 255 0.511.5125|77 | 20-20k | yes | 50 '30 5| Fo 4 2 Lamp jyes | 16|13 ; P7% 399.00 |Multipath
0.5 Meters %ie Indicator
MX110 2.5 0.5|1.7 | 25|61 | 20-20k | no| 50} 30| 17| 0.8} Eye |Lamp) no le113 |5 p7 ‘ 399.00 | Phono pre-amp
1.0 Yis and tuner; see tuner
section
MARANTZ 0E 2 0.810.2]1.5]{15|150| 20-15k no |70 | 50 | 33[ 0.2| CRT [ Neon jyes 14%; 15 | 5%[38 | 600.00
max| db db 15% 5% Pane!
PIONEER TX-5 1.5 e yes Eye |Neon | no | 1513 | 5 [18 AM also
44 AUDIO e AUGUST, 1965
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Some plain talk from Kodak about tape:

Slitting accuracy
and skew angle

Tape 1s made in wide rolls which are
slit to width—14" for most audio tapes.
There are three main considerations in
this process: cleanliness, dimensional
accuracy and trueness of cut. Cleanli-
ness cannot be given too much con-
sideration. When the tape is slit,
particles of the oxide and the base can
flake off. This condition arises from
poor oxide adhesion and poor quality-
control standards on slitters. Slitting
dirt 1s virtually nonexistent in Kodak
tapes because of our “R-type” binder
and our umque slitting techniques.

Tape dirt ci.ogs therecording gap and
prevents the tape from making intimate
contact with the head, thus causing
dropouts and high-frequency losses.
Oxiade dirt can also cause a phenome-
non known as re-deposit. During a
normal tape transport operation,
gummy oxide dirt can actually re-de-
postt on the magnetic layer and fuse
m position. Just imagine Main Street
strewn with giant boulders. Well, that’s
the way re-deposits appear to your re-
corder heads. Pleasant thought, isn’tit?

To get some 1dea about how Kodak
tape slitting compares to ordinary slit-
ting, take a look at these two photo-
micrographs. The dirt you see between
the turns on the left 1s oxide dirt.
Compare 1t to the virtually spotless
edges of Kopak Sound Recording Tape
on the right.

It's like splitting hairs,
only more critical

Trom our 42-inch-wide master web, we
have to cut 160 guarter-inch ribbons of

tape — each almost two miles long.
That’s a lot of total mileage, especially
when you think how straight and true
those edges must be to assure optimum
tracking on your recorder. In terms of
slitting accuracy, the standard specs
call for a tolerance on width of ==.0020
inches. We decided that that was just
about double what it really should be,
so we hold ours to ==.0010 inches.

But the really critical part of slitting
is a bad guy known as weave. When a
tape weaves, it passes the head at a
continuously changing skew angle.
Look at the graph.

TRACK WIDTH: 75 MILS (% track}
RECORDING SPEED: 7Y IPS

i

=)
E
r

> t 1 +5,000 CPS
of| 110,000 CPS
| /115,000 CPS
720,000 CPS

i ‘m =

1 10
OUTPUT LOSS, DB.

SKEW, MILS/INCH
o
+
|
i

L -
t

100

Note how losses pile up as skew angle
increases. And as you would guess, the
losses are in proportion to the fre-
quency. Higher i‘re uencies, higher
losses. Same principle, really, as an
azimuth loss.

The patterns of tension set up within
the roli when the tape 1s wound are
quite mteresting. Normally, the tension
at the outside of the roll will decrease
until 1t reaches a point of zero tension
about 14 of the way from the core. Be-
yond this point the tension increases,
but the direction of that force is re-
versed. Near the core the tape is in a
state of compression. It’s just the op-
posite with the outer layers. They’re
clockspringed.

Proper tape tension is also important
if you want to prevent “stepping.”
Stepping usually takes place at the
pomt of zero tension. You can visualize

it as a lateral shearing of a roadway
duringanearthquake. Shadesofold San
Francisco. This sets up stresses which
cause fluted edges and prevent proper
head contact. From winding billions
of feet of motion picture film, Kodak
has developed some pretty specialized
tension-control techniques. The end
result, of course, 1s that when you get
Kodak tape on a roll, you know 1t’s
wound properly: not too loose, not
too tight. Just right. Our Thread-Easy
Reel 1s part of the story, too. Because
it 1s dynamically balanced, we get a
good wind right ofl the bat, audgyou
get a good rewind, too, when you run
1t on your tape deck.

g 4
=
@) oo waorone e

= o

Kovak Sound Recording Tape in a
complete variety of lengths and types
1s available at most tape outlets: elec-
tronic supply stores, specialty shops,
department stores, camera stores . . .
evervwhere.

FREE! New comprehensive booklet
covers the entire fheld of tape tech-
nology. Entitled “Some Plain Talk
from Kodak about Sound Recording
Tape,” 1t’s yours on request when you
write Department 8, Eastman Kodak
Company, Rochester, N.Y. 14650,

@Eastman Kodak Company, MCMLXI

EASTMAN KODAK COMPANY, Rochester, N.Y.
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PRODUCT PREVIEW SECTION — TUNERS' 3

/
MANUFACTURER
NOTES
QUAD QUAD-FM K 50-15k | yes Mono y ; L Mono F R
i Neon V2 Vo Multiplex
Decoder Avail .
QUAD-AM 11 50-12k Eye 10 6|3|6|104.00
1 Y2 V2
RADFORD FMT -1M [ 4.0 0.5 4 |20 10-19k no| 60| 40| 18f 0.75| Lanp | Neon [yes | 10 [ 12 | 3 {12 | 250.00
1 vl % |%
H.H. SCOTT 312-B 1.9/0.8|0.8 4 {20/45| 30-15k no | 55§ 401 30| 1.0| Meter| Larip [yes 15" 134 5413 | 259.95 s/s
I
3500 |2.2 |0.8|0.8] 6 |20]35| 30-15k | no |55 35| 30| 1.0| Eye |Neon |yes | 154 1344 3414 | 224.95 | Multipat
| Indicator
SHERWOOD 5-2100 11 1.8|1.8|033|2.4|10 20-20k 10 40 | 40| 0.33| Meter| Neon | no 14| 10| 4|19 209.50 | AM also
- 0.5
$-3000V |1.8/1.8(033|2.4|10 20-20k | no 40 | 40| 0.33] Meter| Neon | no 14} 10| 4(15| 165.00 |MX provisio
055
£E-3000111 {1.8}1.8]033|2.4(10 20-20k | no Meter 14| 10| 4|15]120.50 |Mono FM
0.5 MX provisio:
F-ZOOO!\/ 1.8 11.8]0.33[2.4(10 20-20k no Meter | 14} 10| 4/ 15| 170.50 |Mono FM
E | (¢ 1%y:] | AM also

5OOGOI:

BOGEN RT4000

MANUFACTURER
f P
ALTEC LANSING 711A 20-20k, 10-i00k 1630 2%6| 5%| 19
1 3
all silicon s/s
| 2.2 {09 2.5 20i20k 40 {40 meter lamp| yes
BOGEN RT4000 | 15 |20| 1.0/0.8 | 20-15{ 15-40k |75 |3 3102 14816 35 [yes | 16[14 |4%19
0.6 0.5 3 50
s/g
25 |07 015 3 10 50| 2020k [55]38 | 24} 0.6 meter lamp | yes
X
RT 8000 30 [25/0.6(0.5 20-20k | 10-50k [80 [2.5 2 0.2 | 4816 40 jyes |16| 14 | #419
0.3 bl 1 60 AM included
s/s
25 |07/ 0.5] 3 10 50| 2020k {55] 38| 2410.6 neter lamp | yes
i i
=
RF 35 175|157 0.7 0.6 30-18% 20-30k 7 IREN 5 S5 825! 3,16 20 | no 16|15 | 5430
0 541 1 1 55
3 1/0.513.5 | 15 40 | 30-15k |50} 38 | 20|0.7 eye neon| no
‘ 1
’ -
RP 235 175(15(0.7 | 0.6 30-18k 20-30k 0] (SBRGH NSNS S.25! 8,16 20 | yes 16|15 54 30
BRGNS 3 1 25 816
AM included
3 L] 085 |[3.55 15 40 30-15k | 50| 70 { 20| 0.7 eye neon na
]
EICO 3566 B745 [152]iee i 2ise 8-60k 5-60k | 70|3.0 0.18 yes 11/6 131 5[27.5]229.95k |Cab. extsa
i 25 1 2 349.95w |With cab
2.0 0.5 | 4.5 20-15k 38 0.5 | neon neon | yes s/s
I =
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This is a survey (available for the asking )
of the hi-fi equipment recommendations of
four magazines.

These four lists of equipment choices, from stereo cartridge to speakers, were compiled independently by each of four
national magazines — Gentlemen’s Quarterly, a men's clothing magazine for the carriage trade; Bravo!, a concert program
“wrapper”’ with a circulation of almost a million; Popular Science, the leading high-circulation science magazine; and
Hi-Fi/Tape Systems, a hi-fi annual.

AR-3 speakers were the top choice of three
of the four.

The fourth magazine, Gentlemen’s Quarterly, chose speakers costing $770 each for its most expensive stereo system;
AR-3's were relegated to the “middie-range" ($1,273) system.

The AR t(urniable was the top choice of ali
four.

The AR turntable is $78 including arm, oiled walnut base, and transparent dust cover. The AR-3 is $203 — $225,
depending on finish (other speaker models from $51). AR’s catalog is available on request.

ACOUSTIC RESEARCH, INC., 24 Thorndile Street, Cambridge, Massachusetts 02141

Circle 126 on Reader Service Card
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PRODUCT PREVIEW SECTION — [ FECEI VE RS-2

KNIGHT KNI-333 GROMMES

Dimensions
MANUFACTURER
NOTES
ELECTRO-
VOICE
3 $/s
3.0 1.5(2.5 | 2066 10-15k | 40| 30 | 20| .2 | meter lamp | yes FM only
2
EV 1178 25 | L0 20- 50k 7085 06| 4,16 35 |yes 135 10 |3%|14
0.5 1.5 50 u-16 | %
s/s
3.0 1.5(2.5 | 20.& | 1015 | 40| 30 20| .2 | meter lamp |yes FM only |
2
ERIC 25 yes 279.00
225AF s/s
meter famp |yes AM afso
25 249.00
225
s/s
yes
Dictionary 10 1047 |54 218.00 s/s
of
Music meter lamp | yes 267.00 |With 2 matching
speakers
FISHER 400 32.5|30/0.8 | 0.8 25-30k 25-25k 80|4.4| 2.8/ 028 | 4816 10 |yes |17 |13%| 54 0% 279.50
014 @0 1 1 200 16 | Y2
1.8 0.5|2.5 |20 20-15k | 60| 35| 25/0.5 eye eye | no
253 i J
500-C 375(33(0.7 [ 0.7 24-35k 2525k g0[3.31 2.5/023 [48]16 10 [yes |17 {13% 54 36%2 | 349.50
0.1 |0.1 1 1.5 200 B-16 | %2
1.8 0.5{2.5 |26 20-15k | 60} 35| 25| 0.5 | meter tamp |yes
1.5
300-C 37.5033(0.7 ] 0.7 24-35k 25-25k 80(3.3]2.51023 |4381l6 10 jyes 17 [13% 5% 37 | 39.90
o)) 0 g 200 u-16 | 2
Same as 500-C
1.8 0.5/2.5 | 26 2015k | 60] 35| 25] 0.5 | meter jamp |yes plus AM
15
600-T 60 145(0.5} 0.5 12-35k | 20-25« | 80}2.8| 1.8} 0.21 4816 20 | yes 136 117%| 5429 |459.50 Nuvistor Golden
not not 1 150 B-16 % synchrode front
avail| avail end; solid-state
1.8 0.4(2.0 | 2055 20-15k | 60| 40] 30| 0.5 | meter jamp | yes
145
3
GROMMES C-500 35 | 30 0.5‘ 1.0 30-15k | 20-20k | 65/3.0}1 2.5 0251|4816 10 [yes (17 |14% &4 37 | 329.95
0.2)0.5 (OYIS! 0.5 60 8-
600
3 )05 ) 15 40 20-20k 5% 30f 2010.5 | eye neon | no
0.5
C-502 1855 ISIH OFS L8200 30-15k | 20-20k | 65| 3.0] 3.5/ 0.25 48,16/ 4.5 no 15 13%| 84 24 | 239.95
(0)5 ]| (R0 5) 1 1
4 0.5{ 6 1535 | 2p-20k | 50| 30| 20| 0.5 eye | neon| no
0.5
HARMAN - Stratophonic| 37.5| 33|0.2] 0.5 560k 2-100k| 95| 2.5| 3.0} .2%0 4,816 40 |yes 164 1% 5 26 |429.00
KARDON SR-900 R} [F @5 1 1 W25
s/s
1.85 0.3| 1.8| 565 2-53% | 55| 40| 30| 0.5 meter | neon|yes
1
Stratephonic
SR-600 25 {11213 16| 007 8-40k 540k | 90| 2.5| 3.0] 250| 4,816 30| yes 168411%]| 5| 26 349.00
2H 03 1 1 125 |
s/s
195 0.7 2.0 56 253k | 55| 35| 28} 0.7 meter | neon yesl
1
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PRODUCT PREVIEW SECTION — RECEIVERS' 3

3B H 5 0 6

HEATH AR-13
MANUFACTURER
Q
&
HARMAN -KARDON Slméo;:llglgc 18 0 |14%) 7
Cont'd S
2.9 yes
Stratophonic| 18 16 1.0/ 1.0| 10-23k 825k [90 (2.9 250 48,16 25| no 14% 9% fl 14 |259.00
‘ SR-30 4l 050 41 +1 90 ; & s/s - no AM
2.9 1.0 2.5| 10& 253k |50 30| 25| 1.0| meter neon | yes
L
HEATH AR-13A 33 120{0.3] 1.0| 1530k 53] 6.0 0.25| 4,816 20| no |17 114% 1; 24 |195.00
2! 20 3
3 s/s - AM also
2 Gy = 20-15k |35 30! 25 meter {amp] yes
3 .
KENWOOD KWw-44 14 | 111 1.5 1.5| 3020k 20-20k {82 )|1.5] 1.5 0.1 8,16 3 {yes 116 (14 SI2O]
oL 3 -1 8 | % e
2.5/05 1.5 2.5 2030 | 3020k (40| 31| 20| 1.5{ meter tone | ho
’ +2 :
KW-55A 20 | 17] 1 i 30-20k 20-20k (32 |1.5| 1.5} 0.1 48,16 5 lyes [17 (14 5130
0.2] 0.5 £ 1 8 % He N
uvistor front end
1.8/ 0.5 1.0f 2.5| 036 30-20k {40 | 35| 22 1 meter lamp | yes
2
TK-80 CAO B2 s gl 30-20k | 20-€0k [86{1.5]| 1.5 0.1 4,16 20|yes |17 (14 5|28
0.2] 0.3 1 1 % e
- - 5/s
1.8|0.5 1.0 2 10 61 30-20k {45 35| 26{ 1.5| meter lamp | yes
2
KNIGHT KN-376 35 §i20] 1 1.6| 20-20k | 20-30k | 65|4.01 4.5 0.25| 4,816 30 |yes [16]13 5021 (279.95
.25 7 & 58 4-25| %
3 1§ ,5 3 25 45 20-20k |48 | 30| 25| .5 meter neon | yes
1
KN!-233 | 16 | 12 bl 2.4 20-%0k | 20-30k |56 (3.5 0.4 3,16 27 yes |15]13 5(26 |149.95
- 2 1 50 | bile |7 | % | %
Tape Monitor
5 351~ L 4 0 45 20-20k |45] 30| .241 1.0 eye neon| no
1
ANIGAT-KIT KG-964 32 |18 1 1.5| 20-20k | 2050k |65(3.0| 2.9 0.5 4.8,16 10|yes |16] 15| 5|26 |189.95
1 i 17 jiow | %
— 5/s - AM alsp
2.5|NAl 1 8 |AFC NA[ 20-20k {30 | 35 2EHRET meter neon | yes
1
KU-454 19 |16 3 A5 30-16k |75(2.0] 2.4 0.2 4,816 no lx/b 13 3;3125 129.95
1 4 A
2.5/ NAl 1| NS |AFC ‘NA| 30-16k 30 20} 1.0 eye neon | no
1
LR-300 35 |28 3 2526k 20-208, [ 65 [ 123} 13" 80 8,16 53 |yes | 18 14 |5 |40 {199.50
L1335 1 1 3 % |
F== Nuvistor front end [
1,5(1.3 50-15k 38 20 .5 eye tone | no
1
LR-400 15 | 1271.4 30-36+ 20120 AN L2317 100 8,16 51 |jes (17 |12% 2 36 [169.50
0.4 2 1.5 47k B-l6| % v
1 Nuvistor front end
3 20.20k 25 14( 1.2 eye tone | no
2
LR-300 7 6] 1435 40-40k 202200 L oINS 230 8,16 50 |yes (16 (11%|5 |29 |129.95
0.3 2 i a7 8 | % %s
3 20-20k 25 14 1.25 eye tone { no
2
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PRODUCT PREVIEW SECTION — RECEIVERS' 4

LAFAYETTE T A T T
LR-800 ,Qq Qs -QQ-Q‘Q'?Q&'
SHERWOOD S-8001V
%5 : _9‘ Dimensions /
é&o S, £ !
&
\~°"l‘ Q
o T /
o NEIINES s
MANUFACTURER S by S s/ /
¥ of & o o/
& 7 & /35 & /
& RYAYAS S by NOTES
McINTOSH MAC-1500 |42 |30 0.5 [0.5 4,3,16| 10 45 [499.00
0.1
20 transistors, 1
2.5 0.5 2 meter | lamp{ ves 15 tubes
NLS 1 50 |40 | .7 |1.2 1520k 532k |70 R.7 |2.7 .3 4,8,16 4 | Iy esdliiiSi 128 [l 42
.3 .4 1 3 40 3 Plig in epoxy
hoards . Individual
2.5 Lofto [4 |[2555 |2020¢ (55 |35 (25| 1 meter | neon| yes ’ ‘or preanp, wdio,
1 MPX and power supp
|
PILOT RADIO R-300 |20 |15]1.0 |2.0 [1570x |1550+ [70 [3.0 |1.7|0.2| 4,8,16| 10 |yes 17| 12 5 | Approx.
0.25 |0.5 2 i 80.0 8 |Ye % 300.00
3.0 0.5 |5 303 |20k |40 {30 [25]0.5 meter | lamp] yes
1
RA-300 20 {15(1.0 (2.0 15-70k 1550k |70 [3.0 [1.7]0.2 4,8,16| 10 [yes |17 | 12| 5 Approx.
0.25 [0.5 2 1 0.0 8 % 330.00
Has AM
3.0 045 4 5 3030 |2020k (40 |30 | 25{0.5 meter | lamp| yes
l I
|
R-700 355 | 255[0% 5 1.0 745k 1555k |70 [2.5 |1.7|0.2| 4,8,16| 10| yes 1782855 Approx.
0.2%(0.3 2 1 90.0 3 | el % %1 40000
T Center channel
2.8 0.5 (3.5 {040 20-20k |45 | 30 | 2510.5 meter | lamp| yes | speaker outpul
. B
1
R-1100 55 (40 (0.35 (1.0 5-55k 100k |70 (2.5 [1.7]0.2 4,8,16 10 y£‘3117 14 | 5’ Appros.
0.2 {0.3 2 1" 90.0 8 |Ys| % | % 450.00
i Center channet
1.8 0.5 {1.9 |3045 2020k |50 | 50 { 25| 0.5 meter | lamp} yes speaker output
1
PIONEER ER-810 315 |30 30-15k 3.0 |2.0]0.15 3,16 yes | 17 16| 5| 35
X 816
2.0 100 | 20-20k meter lamp| yes
1
ER-420 20 |15 35-30k 207 0 NS OL 2 8,16 yes | 1 IS RGN 35S
L 316
2.0 100 | 20-20k meter | neon| no
1
H.H. SCOTT 344-B 30 |22.5(0.8 2 2520k 1530k |80 F,5,9 2 Fol5 4,8,16| 20| yes|15[13 [ 5 25 429.95
0.3 |0.5 Yl % | Y
/8
2.2 8{0.8 | 4 20 45 1530k |55 | 35 | 30 Less meter tamp| yes
1.2 . 1
}
1
348 50 |37.5/0.8 2 20-20k 1530k |80 PB,59 1 OS5 4,5,16 20[ yes 118] 11 1 6 25 |499.95
0.25 0.5 Yl Y |
3 S/8
1.9 |0.8/0.8 | 2 20 45 15%k {55 | 35 | 30| L meter lamp| yes
872, i
340-8B 3550 [ 3000 2 20-20k 20-20k |80 |3,9 3104 4,8,16] 10[yes|17| 16| 6| 35 399.95
0. 2| [05) “Bi % | Y%
2.2 {08/0.8 6 20 35 1530k (85 | 35 | 30| Les meter famp| yes
12
L
T
SHERWOOD l
ELECTRONIC $-8000 |V | 40 ‘36 0.5 |1.0 20-20k 1025« |70 |1.5 [1.5] 25| 4,8,16| 15/ ves| 14 14| 4| 40 [ 329.50
| 0.25 15 .. 5 200 4-16 Ya
. Powered center
1.8 |18 2.4 | +10 65 | 10-25k |75 40 | 35 .5 meter neon| no channel
5 o) {
S-7700 11| 40 | 3670.5 1.0 20-20k 1025k |70 (1.5 [1.5] .25 4,8,16 15 yes| 14 14 ;1 42 1 37450
025 | .15 5 200 416 e
Powered center
1.8 {18 2.4 +10 65 | 1025k |75 | 40 &) U] meter Beont no N channel
_ =3 L L . 1
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Norelco® |.

XX XX
D O 0 O ¢

Carry-Corder ‘150’ shown 80% of actual size

/Vc)re/co@ Cordless Tape Recorders

Norelco Carry-Corder® ‘150’
2 j Tiny tape cartridge loads in seconds, records for an hour

Revolutionary tape recorder, features reusable snap-in
| cartridges, one button control to start, stop, wind-/re-
| wind tape. Separate volume controls for record and
| playback. Weighs only 3 Ibs. with 5 flashlight batteries.

1 ips constant speed capstan drive. Has dynamic mi-

Norelco Continental ‘101’
100% transistorized for on the spot record/

~ crophone with detachable remote switch. Superior sound playback...up to 2 hours on a single reel.

: . 2 track 17 ips constant speed machine weighs
' quality with frequency response of 100 to 7000 cps. Con- 8 Ibs. with 6 flashlight batteries. Features dy-

nections for recording and playback directly with radio, phono, TV or another namic microphone, tone control, record/level/

battery condition indicator. Includes direct re-
tape recorder. 734" x 42" x 24". Prepacked in Deluxe Case with 4 cartridges cordin{t’; patch-cord. Frequency response 80 to

(each in a dust proof container with index card), microphone, fitted carrying 8000 cps. 11" x 3%" x 8" o
y r ICE CA
case, mike pouch, patchcord and tape mailer. CIRCLE 51 ON READER-SERVICE CARD SlBCLE S2 O READERSERY
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/\/ore/co Continental Tape Recorders

Norelco Continental ‘401’

The recording studio in a suitcase

Fully self contained 4 track stereo record/playback.

4 speeds, 7Y%, 3%, 1%, '%s ips —up to 32 hours on a 7 inch reel.
Has dual preamps, power amplifiers, stereo matched speakers.
{2nd speaker in lid). Ganged stereo controls eliminate need

for dual knobs and microphones. Special facilities

include monitoring, mixing, sound on sound, portable P.A.
Frequency response 50 to 18,000 cps; wow and flutter less than
0.14% at 7' ips. Signal to noise ratio better than —48 db.

Weighs 39 lbs. 18" x 15" x 10
CIRCLE 53 ON READER-SERVICE CARD

Norelco Continental ‘201’

New marvel of tape recording versatility

Multi-purpose 4 track tape recorder has every built-in feature
for quality recording and playback; 2 speeds, 7'z or 3% ips
provide up to 8 hours playing time on a single 7 inch reel. Fully
self contained. Has dual preamps for stereo playback

with external hi-fi system. Special facilities include

parallel operation, mixing, pause control, tone control,
portable P.A. Frequency response 60 to 16,000 cps.

Weighs 18 lbs. 153" x 18%4" x 6 %"
CIRCLE 54 ON READER-SERVICE CARD

Norelco Continental ‘95’

Quality engineered, budget priced tape recorder

Compact 3% ips speed machine provides up to 3 hours

playing time. New automatic record control electronically sets
correct recording volume. Make a perfect tape everytime.

Has simple pushbuttons to record, playback, wind, rewind,

tape pause and stop; adjustable controls for on/off,

volume and tone. Frequency response 80 to 12,000 cps.

Weighs 12 lbs. 14%4" x 10" x 5.
CIRCLE 55 ON READER-SERVICE CARD

Norelco Tape Recorder Accessories

DESCRIPTION

FOR MODEL
" 01’ | DL 86 Leather Carrying Case
F ‘101’ 1 ccss Tex;)rTCarryiné Case ]
‘101° AT BE 86 A?Adap_ter o - i

L ‘101" ‘RS 86 Remole Mike Switch
I | L e < e
‘150 4' BE 50 AC Adapter
FP 86 Foot Pedal

“101°, *150'
‘101°, ‘150 HP 86 EL 3775/85 Listening Headset |
r, 101", 150° | GTM 86 Close Talking Mike

CIRCLE 56 ON READER-SERVICE CARD

FOR MODEL
‘95’, ‘101°, ‘150’

All specifications subject to change without notification.

7 DESCRIPTION
‘ISO’_ | TC2x30 Tape Cartridge
‘201"
201", ‘401’ | EL 3984/15 Foot Control

501", ‘401’ | TP 34/48 Telephone Pickup Coil

‘401 | EL 3775/37 Stereo Headset

"1 2A1048 Mike Adapter

‘401" |

TP 86 Telephone Pickup Coil

EL 3775/21 Monitoring Headset

—

1
Tl

NORTH AMERICAN PHILIPS COMPANY, INC.
High Fidelity Products Department
100 East 42nd Street, New York, N. Y, 10017

FL-9 Copyright Norelco 1865

Printed in U.S.A.
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PRODUCT PREVIEW SECTION — TURN]_:ABLES ﬂnd ARMS-_Z

BOGEN B62 CASTAGNA

TURNTABLES

Dimensions

MANUFACTURER AT S
o/
S/ 3
> &
I/ NOTES .
ACOUSTIC alum| inte-|16%| 124 5% 13 | 12 |9 Integiated .table
RESEARCH gral
TA 33 10.10 [0.0508p(Belt {11 {3.3( alum| inte-|16% -132 54 13 | 12 |9 |Screw{Nylon | SI.
gral % Shell Ball ,5(320(10-10.5 | 75.00 | Integrated table
15| 8
AUDIO DYNAMICS ADC 40 10%|9 | Plug {Single [Single |4- | 6 [0-4 44 .50
in | Ball [Ball 15
Shell
ADC 84/E 10%19 | Plug | Single Single |4- |6 ]0-4 89.50 | Includes
in | Ball |[Ball 15 |cps point Four/E
Shell cartr,
BOGEN B62 7845, 10.12 | ,03| 4p|[Rim | 12 | 7%pinc |inte-]15 | 13| 34 17%| 12 19| Shell| Ball |Ball 51814 gl 1 Speed continuouf-
33 - plloy | gral | 5 ly adjustable |
16 i 29-86 RPM
cont, auto. cueing -
integrated tahle
] B51-S 178,45, .20 | ,10| 4p |Rim | 12| 3vakteel | inte- |15 | 12 311 |12 |9|Plug| Ball [Ball 1]814( 10| 1
‘l . 33 : with & in 5
i le tum- Shell
e infinite able
CASTAGNA- Plate | ewel |(liag, ad|. 0
5 125.00 | Overhang adjust
ERA "ERA" 33-34(0.05 P.05 [24-p [Belt | 12{ 5 falum Jore- |16 | 15| 6] 15 |12 (9 Plug [thi- [SI. 2 F-30 10 0.5 | 90.00
syn. mount N Shell [pivot 3.0
EMPIRE 980 ] 12%| 9 |Plate | 2 2 05 25 | 610.8 |49.95 Adjustable
SCIENTIFIC Tone Amn Ball  [Rall . |overhang
208 33 45| 03 | .02 [Hyst.Bett | 12 6 |alum |Base Plate |’
Timtable 78 [Syrch, Plate
0.3 cut
. out
398 |33 45 03 .02 |Hyst.[Belt | 12| 6falum [980 (174 15| 8 | 26%|12%| 9 [Pate[ 2 |2 0.5 25 | 6 0.8 hes00 Integrated
o] Turntable 78 Bynd,| mtd., % Ball [Ball - Table
System, 0.3
498 33-,45| .03 |.02 |Hst|Belt | 12| 6]alum 16| 13 z/z 25 |12 |9 |Plate | 2 2 O.é 2-25 | 6 [0.8 [170.00 Integrated
Tumtable 78 Byich, % 8all (Rl Table
System 0.3
488 33 45| .03 .02 |Hyst [Belt | 12[ 6]alum 17 (13| 6] 22 |12 |9|Plate| 2 2 0051225 | 6/0.8 155.00 Integrated
78 Syndh,| % Wi Ball [Rall Table less base
0.3
EUPHONICS 'TK-_lS—LS 12 |8 |Plug |Kife |Balll.75[53.0|12{0.5 | 87.50 Has cartridge
%| in Edge 1.5 and power
cart, i supply
TK-15-P 12 |8 | Plug [Knie (Ball1.75153.0(12|.75 | 71.50 Has cartridge
) % in |Edge 3.0 !
cart.
TA-15 11 § Plug |Knife |Ball1.75/53.0(12|.75 | 32.50 Arm only
A in Edge 3.0
cart.
GRADD LAB 11%4 8| Pate(foint | SI, -+ (130 |11|5.8 | 45,00 Wood
171 or
oe)
AUDIO e AUGUST, 1965 53
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probuct PREVIEW sicTioN — "I TR NT'T'A BT E'S and ARMS-2

PERPETUUM-EBNER PE-34
PIONEER

TURNTABLES /
Dimensions
MANUFACTURER
NOTES
MARANTZ 33-45 Hys/| ler 1 18] 14| 6| 27 Cear 1 295.00 Straight-line
syn, Y tracking -
has cart.
] ORTOFON A/S RMG 12 | 9] Plug | Ball “|gall 12|517 | 810.7 | 55.00
212 ' in
Shell
SMG 12 | 9} Plug [Ball |Ball 1.2{517 | 8(0.12| 30.00
212 in
Shell
SKG . 12 | 9| Plug {Ball {Ball 1.2{517 | 8(2.12 [ 20.00
212 in
Sheli
RMG . 16 |12| Plug |Ball | Ball G.8{517 | 7[0.7 } €0.00
309 Z o
Shell
PEPPETUUM~ PE34 4 + 3 (0.2 |0.159 4p |belt |10 {4 |zinc 133 R 11 |11 {3 | Side [Knife [Ball 1.5[1-19|10[1.6 | 72.00 Integialed
E3NER, plus | %e %35| B2 %o Edge Table
idler
BICNEER PL-7U |33-45 0.i5 0.1 4p Ipler |12 [3.5|alum [Die 17013.617.5/18.5| 12 [9.9 Fric |Ball |&ll 2 | 520 9)0.4 Integrated
78 HS cast Shell Table
3 pare!
REI{-O-KUT R-34" |33-45| .08| .08|Hys'|gelt [12 |4 |alum 15| 15 5‘ 201 12| 9| Sheljgall |gall 1|330]|9-|0.2 | 89.95 Integrated
syn. . R 12| 5 Table
B-12H |33-45| .085 083 Hys) Hler{12 |5 [alum |Hole (18| 1& 10} 19 165.00
78 syn. in .
Deck
B-12GH [33-45 ,09| .09 Hys] idker{ 12| 5 Jalum Hole | 18| 14 8| 17 109.95 -
78 syn in
Deck
B-16H |33-45| .085 .089 Hys{ldler| 16| 9 |alum|Hole |20 19 8| 34 275.00
78 syn,| in .
Deck
SHURE/SME 3009 9| std [knife ball adj 5 {L00.50 |British-made
. edge . _{ anti-skating
3012 12 -" " oo 5 [10.50 "
STANTON 8008 127 |1 2| 64 point 0-3
2008 . am only
THdRENS TD124/ |4 0.15 | .05 lap beltd 12| 8 [alum |wood [15%:|12%f 574 ' 125.00
. 22 +3 idler R.zn [board
TD150 | 33-45 | 0.15 |05 [syn |belt | 12| 7%|zinc |wood |15% 124 5| 15 |12%|9 | plug | slv& pall 2.5 5- 4 10{0.5 | 99.75 | adj. vert.
AB . 5 hiloy |board ¥d sh! | bail @12' |19 4.5 trkg. angle
TD121 33 1015 (01 |4p peltd 12| 7% " " |15%412%44Y,| 16%2 85.00
+3 idler .
TP-12 . 128} shi | ball all 30 [5- [ 10[0.5 | 49.50 [ adj, vert.
& @0"|19° 4 trkg. angle
54 AUDIO e AUGUST, 1965

WWW ammerieaniadiahistary com


www.americanradiohistory.com

A

A

AUDIO

WE AREN'T AFRAID
TO PUT A FIVE YEAR WARRANTY
ON THE REK-0-KUT R-34 TURNTABLE

S0 WE DID!

You don't find many 5 year warranties in the audio business. It's a shame,
isn't it? Well, we're not afraic of it. The Rek-O-Kut R-34 is made to last Se
and our five year warranty proves it.

The quality to support it is built into the R-34. Hysteresis synchronous by
Papst is normally found only in more expensive units. Exclusive Rekothane
belt is ground to precision tolerances to reduce noise and rumble minus
6 d b lower than any other bzlt. One-piece cast aluminum table is dynamically
balanced with weighted rim for perfect rotation at constant speed. And more,
too. $89.95 with tonearm and base.

‘, ‘ also manufacturers of famous Koss Stereophones
Q% »; | KOSS | REK-0-KUT

2227 NORTH 31ST STREET
Circle 128 on Reader Service Card

MILWAUKEE, WISCONSIN 53208

AUGUST, 1965

WWW ammerieaniadiahictary com
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product pReview siction — DITONT() CAR TRIDGES_]

o - @
@ w4 @ ?
&

DYNACO SD-11

EMPIRE 888 P

ADC POINT FOUR
ABBREVIATIONS: MM= moving magnet; M| =moving iron; MC =moving coil; cer = ceramic
Stylus: E=elliptical; R=round; D=diamond; S=sapphire. Replacement: F =factory; U=user; | = interchangeable.

MANUFACTURER

NOTES

AUDIO DYNAMICS 60.00 | Induced magnet

CORPORATION

ADC
660/E |S 10-20k |1 30 (20 |4 47 1-3 20 |20 |ED |.2/.7 |V 400 |std |6.5 39.90 |Induced magnet
3
ADC 5
770 S 10-20k |1 7 47 2-6 15 |15 | RD 7 |u .|400 |[std [6.5 29.50 | Induced magnet
3
ADC
809/E |S 10-20k |1 30 |20 |4 47 |1-3 20 |20 |ED |2/7 (U 400 |std |7.5 Induced magnet
3 N
i
‘| DECCA (ENG.) MKV [Mi | 10-22k [2.0 | 30 |18 [3.8 [47k [1.5 .85 26 |10 |ED |.3/6|F 300 |std |12 70.00
S 1 .
MK. 11 MI | 10-16k |2 30 |18 |4.0 |47k (2.0 |1.0}] 15 4 |ED |.3/8|F 300 |spe-|14 70.00 | Fits IMF or SME
S 1db cial arms only
MK Ml | 15-16k | 2 | 20 |15 |5.0 |47 [3.5]|1.2] 10 2 | RD [0.56|F 300 |spe-| 14 60.00 | Fits IMF or SME
S 1db cial arms only
78RPM |MI | 20-12k | 3 6.0 |47k |3.5 1.4 3| 2. |RD |.2/8]|F 300 |spe-| 14 40.00 [Fits IMF or SME
M 1db arms only
DYNACO SD-I1. Ml | 30-15k 22 |22 | 47¢ (1.4 | 3 5 5 | RD 7 std |10 17.95
2 .5
3.0
SD-11 M1 | 20-20k 20 |20 47« (1.3 |1.5| 14 |14 | RD .7 U std |10 19.95
2.5
ELAC 222 MM | 20-20k | 2 24 10 |3351)2.0 7 5 | RD 0.70l U std |9 39.50
S 2 db k
EMPIRE 888P M | 10-28« |1.0 | 30 |20 |8.0 [47k |1% .5 15 |15 | RD .6 |u 350 | std 7 21.95
888PE M 8-30k | 0.8 30 (20 |8.0 [47k |1 .50 20 |20 |ED [.2/9}V 350 |std | 7 3295
880 M | 12-24k |1.4| 30 |20 {8.0 [47k ;2 -.7| 10 |10 | RD 7 (U 350 |std |10 17.95 [ 15 degree vertical
tracking anale
880P M | 10-28k |1.4 | 30 [20 [8.0 [47k 1% .71 15 |15 [ RD .6 (U 350 | std |10 19.95
880PE M 8-30k 1.2 30 |20 (8.0 |47k |1 71 20 20 | ED [.2/9(V 350 |std |10 29.95
EUPHONICS CK-15-LS | S 20-20k |1.0 | 25 [15 | 8.0 [47k .75| .6] 25 [25 | ED |.2/9|V std |2.0 55.00 | Lab. std. kit,. in-
: 2 mag. cluding U-15-LS cart.
.4 and power source -
cef, silicon semiconductor
CK-15-P S 20-20k [1.0 | 25 |15 |Same |47k |1.3 71 15 |15 | RD B5o|u std [2.0 30.00 | Silicon semiconductor=
2 : Professional series kit, |”
including U-15-P cart,
and power source
GRADO mc | 10-50k (0.5 | 30 |25 3.2 |47k [1.2 ] 0.3] 35 |30 | ED 3/9|F std [ 6% 49.50 | Twin-tip stylus
. s |- .
56 AUDIO e AUGUST, 1965
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* This was the E-V Model 635,
It started a tradition v

of excellence m
__dynamic microphones..

‘ -0 eed.

.

How can a microphone as good as
= the E-V Model 635 be made obso-
lete? By making it better! It wasn’t easy.
After all, professional sound engineers
have depended on the 635 since 1947.
During this time, the 635. earned a
reputation for toughness and depend-
ability that was unrivalled by other
omnidirectional dynamics. And internal
changes through the years have kept the
635 well in the forefront of microphone
design.

But now the time has come for an all
new 635: the Electro-Voice Model 635A.
It’s slimmer, for easier hand-held use.
Lighter, too. With a slip-in mount (or
accessory snap-on Model 311 mount) for
maximum versatility on desk or floor
stands. The new, stronger steel case re-

This is the new )
E-V Model 635A. / [,
It's better |

in every way! /|

-

-
-

o ——

N

Model 635A Dynamic Microphone $82.00 List. (Nermal trade discounts apply,)

duces hum pickup, and offers a matte,
satin chromium finish perfect for films
or TV.

The new 635A is totally new inside,
too—and all for the best. A new four-
stage filter keeps “pops” and wind noise
out of the sound track, while guarding
against dirt and moisture in the micro-
phone, completely eliminating any need
for external wind protection. Of course
you still get high output (—55db) and
smooth, crisp response. And you can
still depend on the exclusive E-Y Acou-
stalloy® diaphragm that is guaranteed
against failure for lifz* (it’s that tough)!

We expect to see plenty of the “‘cld”
635’s in daily use for years. But more
and more, the new 635A will take over
as the new standard, It’s easy to find out

why: just ask your E-V Professional
Microphone distributor for a free dem-
onstration in your studio. Or write us
today for complete data. We’ll be proud
to tell you how much -better the new
Model 635A really is!

*The E-V Professional Microphone Guarantee: All E-V pro-
fessional microphones are guaranteed UNCONDITIGNALLY
against malfunction for two years fiom date of purchase,
Within this period, Electro-Voice will repair or replace, at no
charge, any microphone exhibiting any malfunction, regard-
less of cause, including accidental abuse. In addition, all E-V

microphones are GUARANTEED FOR LIFE against defects
in the original workmanship and materials.

ELECTRO-VOICE, INC. Dept. 851A
602 Cecil Street, Buchanan, Michigan 49107

EleilhioYores

SETTING NEW STANDARDS IN SOUND
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PRODUCT PREVIEW SECTION — PHONO CAR TRIDGES' 2

m SHURE MBOE
-

PICKERING V15
SONOTONE 25TLE

MANUFACTURER
NOTES
PICKERING
V15AMEI [ MM| 20-20k | 2 35 |25 | 5.5 |47k %1% ED [25.85| Ul 275 | std 5 29.95
S
V15AM-1| MM g
S 20-20k | 2 35 {25 | 5.5 |47« |%3 RD 7 275 | sud 5 21.95
V15AT-2 | MM| 20-20k { 2 35 |25 (7.5 |47k [2.5 RD 7 275 | std 5 19.95
S .
V15-AC2 | MM | 20-20k | 2 35 |25 | 7.5(47« |3.7 RD 7|l 275 | std 5 17.95
S
SHURE v-15 MM| 20-20k 25 |20 | 5.05| 47k |%-1% 25 |25 ( ED |.2/7|V std |11 62.50 | 15 degree tracking -
S
-M-55E | MM| 20-20k 25 |20 | 5.09 47k Pa-24 1.1] 25 (25 ED |.2/.7;U std 7 35.50 [ 15 degree tracking
S
M-80E ) MM | 20-20k 25 |20 |5.05/47k (14 25 |25 ED |.2/.7|U shetl |23.5 | 38.00 | Mounted in shell for
S : use in Garrard Lab 80
on model M70.
Spring suspension for
bounce proof per-.
formance
M-44C MM | 20-20k 25 6.6 |47k |3-5 7 7 R 7 (U std 7 17.95( 15 degree tracking
S
M7/N21D | MM | 20-20k 20 3.45[47k |2% 9 9 R .7 |U std |7.9 17.95
S max.
SONOTONE Velocitone S | 20-20k 3 27 5 9 47k 2 3 15 |15 |RSD |.7/3 (U 850 | std 3.0. 23.15| Tumover type
Mark IV 3
9TAF-HC-SD[ S | 50-16k | 3 27 5 |200 |lmeg | 2 | 3 15 |15 [RSD |.7/3 |u 850 |std |3.0 15.15 | Tumover type
3 100 pf -
16TAF-SD| S | 80-12k | 3 25 5 1630 |2meg| 6 5 2.5 |2.5|RSD |.7/3|U 600 | std |2.5 11. 65} Turmover type
3 100 pf
24T-SD S | 20-10k [,3 25 5 1260 P.5meq 6 6 3.5|3.5|RSD [.7/3 |U 5000 |std |3.0 13.95 | Tumover type
3 100 pf
25TMB-SD| S | 50-20k | 3 25 [10 |200 |2meg| 2 |3 15| 15|RSD [.7/3 U 1200 | std |3.0 14.70 | Tumover type
3 100 pf
STANTON 581-EL | MM 20-20k. 35 3.5 47 |0.5- ED U 250 | std 5 49,50 | 1 and 2.7 mil stylus
S 2 1.5 avail.
581-AA | MM| 20-20k 35 3.5 |47k [0.5- RD {0.5 |U 250 | std 5 49.50 | 1 and 2.7 mil stylus
S 2 1.5 avail.
‘
58 AUDIO e AUGUST, 1965
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You are looking at the world’s only true {longhair § cartridge.
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In this unretouched photograph, the
long, black hair of the brush built into
the new Stanton 581 is shown in action
on a rather dusty record. Note that all
the loose lint, fuzz and dust are kept out
of the groove and away from the stylus.
That’s why the Longhair is the ideal
stereo cartridge for your Gesualdo mad-
rigals and Frescobaldi toccatas. Its pro-
tective action is completely automatic,
every time you play the record, without
extra gadgets or accessories.

‘The stem of the brush is ingeniously
hinged on an off-center pivot, so that,
regardless of the stylus force, the bristles
never exert a pressure greater than 1
gram and always stay the right number
of grooves ahead of the stylus point. The
bristles provide just the right amount
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of resistance to skating, too.

But even without the brush, the
Stanton 581 Longhair is today’s most
desirable stereo cartridge. Like its
predecessors in the Stanton Calibration
Standard series, it is built to the unique-
ly stringent tolerances of Stanton pro-
fessional audio products. Its amazingly
small size and light weight (only 5
grams!) make it possible to take full ad-
vantage of the new low-mass tone arms.
And its frequency response is factory
calibrated within 1 db from 20 to 10,000
cps and within 2 db from 10,000 to
20,000 cps. Available with 0.5-mil dia-
mond (581AA) or elliptical diamond
(581EL) ; price $49.50.

For free literature, write to Stanton
Magnetics, Inc., Plainview, L.I., N.Y.

Stanton

Circle 130 on Reader Service Card

® AUGUST, 1965
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PRODUCT PREVIEW SECTION

LOUDSPEAKER MECHANISMS-1

EMPIRE 9000/15 [§

ALTEC 604E

_ N
MANUFACTURER <
$ §
N N
ALTEC 604E futl range | 15 | 20-22k |25 ALV | LF | copper
coax 4.4 | rib
755C thin full 8% | 40-15k |52 | paper indox| 3
range v
415C full range | 15 | 25-14k |27 | paper Al.V{ 24| Al.rib 2257 | 17%|54 67.50
41 6A woofer 15 | 20-16k |25 | fibre cloth with Al v | 2.4 copper 3130|7 | 17%52 63.00
mechanical rib
resistance
601C full range | 12 30-22x |39 Al V| LF | Al.rib Lf3/20| 5| 15 |52 119.00
1.8 Hf4 30| %
HF pea
188
80ZAK B-199A | woofer 12 | 30-5k 35 | paper | medium cloth ALV| 1%| cu.wire | 1% 40{ 5| 9 A.50 Des. for
4 - ) K infinite baffle
B-2098 | mid range 6 | 200-5k |80 | metal medium | rubber AlLV| 1% cu.wire | 1 25 ?/2 i 2.5
3
B-800 | full range 8 | 60-15k | 65 | netal | medium cloth ALV| 1% | cu.wire | 1 25 3| 7 47.50 All purpose
5 Y4 weatherproof
B-200Y | tweeter dual 2-16k vetal retal ALV 1 {cu.wire 10| 2 24 33.5%0
2 Y%
B-207A | coax 30-16k |35 | paper&y medium cloth & Al.V| 2% | cu.wire | 1%§ 40 7| 15 For infinite
5 metal metal Y baffle
ELECTRO- SP-12 | full range | 12 30-15k |45 | paper mediur cloth AlLV| 3 Al, 21| 80f 7| 19 |53 65.00
VOICE coax peak %2
15TRX | full-range | 15 | 25-20k |25 | phen medium cloth Indox| 4% | Al 2y, | 80| 8| 27 |55 130,00
3-way low cer peak %
Al.V|68 | Al 1
oz
SP8B full range 8 35-15k | 60 | paper medium cloth Indox | 135 | Al. 2 |40|4% 7 |47 31.00
coax cer peak
T350 Comp. 7% | 3500/ phen low phen AlLV| 1 Al, 1 [ooj4| 7 |60 66.00
tweeter x2% 23k beak|*¥is
30w woofer 30 | 15300 15 | plas medium cloth Indox| 9% | Cu. 2 POO|13| 34 |54 250.00 100 cps rec.
foam cer ribbon eak [' 732 crossover
EMPIRE 8000/ | woofer 12 25/450 | 25 | paper high cloth Indox{ 6 |Cu. 4 |60|4| 21 |50 69.95 des. for inf. baf
SCIENTIFIC 12w cer wire or reflex as low
as 1.5cuft
3 9000/ | woofer 15 | 20450 20 | paper | medium cloth Indox| 6 | Cu. 4 |60 |4 |23 |50 84.95 As above for
15w cer wire 3to8cuft
9000/ | mid+ 10%h| 450/ phen | medium| phen AlLV| 4 |Cu. b0 12 |50 89.95 | Dir.rad. mid +
MXH tweeter xBhaw| 20k domes wire dome tweeter +
x-over network
GELOSO TW109 [tweeter | 4 | 2k-18k ' - 9.95
SP201 |[wide range| 8 50-10k 20.95
SP303 |fullrange | 12 40-18k 49.95
coax B
HARTLEY 218MS | Woofer 18 {16-3k 17 |poly- | med. magé& Al 14 |Cu. 11, R0 |8 (16 195.00 alum v.c. form
3 mer hi cloth i wire
220MS  [fullrange | 10 | 16-20k f21 fpoly- | med. mag & Al 61 (Al & 1 R5 |5 |7 135.00 Des for infinite
coax 3 mer hi cloth v cuwire baffie
312 fullrange | 12 {25-20k |38 |paper | med. cloth Al 61 [Cuwire |1 PO |6 |8 99.95 Best in inf.
coax 5 poly low phen v baffte; Al v.c.
310 fullrange | 10 | 30-20k |28 |paper | med. cloth Al 6.1 [Cuwire |1 RO |5 |72 85,00 Best in inf.
coax 5 poly low phen A baffle

WWW ammerieaniadiahistory com
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PRODUCT PREVIEW SECTION —

HEATH 5-183

"

—

—

—
JORDAN —
WATTS -
DHE6525

e

A

LOUDSPEAKER MECHANISMS-2

LANSING LE175 DLH

JENSEN G-6108

£
N
MANUFACTUR é”
ER Ry NOTES
HEATH AS-183 [coax
AS-173 | 3-way 12 | 35-15« |40 Nigh cer |1.75 172p5 |4 |12 39.95
coax 0.15 1
AS-163 | 3-way 12 | 40-15« |60 cer | 0.8 1%
coax .06 1 po (4|10 29.95
JENSEN SG-300 (fullrange | 12 | 20-20k |20 {paper | high imp. cer Cu. 1%2 po (8 |16 R9.50
3-way 5 plas, cloth Cu. 1 e
plas. Alum il
G-6108 |fullrange | 15 | 25-20k |35 | paper | med, paper Al 6%z |Cu. 3 KO 10| 46 296.50
3-way : ) plas. v Cu. 2 Yzl
plas. Alum 1
G-600 fullrange | 15 | 30-20k |50 | paper | med. paper Al 3% [Cu. 2 [35 Q10| 33 157.50
3-way 5 plas. v Cu. 1% Y2
2 plas. Alum 1
$G-222 |[fullrange- | 12 | 30-15k |50 | paper | med, paper cer |1. |Cu. 1Y% 25 [7%(12 69.50
coax 5 plas. Cu. 1 E
$G-220 |fullrange | 12 | 20-15k |40 | paper | high imp. cer 1 |Cu.- 1% 20 |5%|11 52.00
coax plas. cloth 1 | Alum 1
JORDAN- nodirlar 4 35-20k {40 [Alum, | high BeCu Fer- | 6 |[Alun 1% (12 (4 |12 €0.00 Stack fur hi pwr
WATTS unit 3 struts oba rib'n I.f. resp to 20c
KELLY Tweeter 4x' 2k-22k {1000 Alum med, visc- Fer- | 6 [Alum Y8 120 | 8] 12 75.00 incl. x-pver
8 1 rib'n aloid oba w
Wooler 12 30-5k 25 | phen high imp, Fer- |12 | Alum 2 (3518125 75.00 for lab'tn, reflx,
2 paper cloth oba or inf, kaffle
KNIGHT {KN-SZZHC 2-way 12 | 25-13k | 30 | paper | high paper cer | 13| Cu, 1% |20/ [63%| 7% |45 12.95
0z, | wire 40
KN-839 | 3-way 8 45-18k | 65 | paper | med. paper cer | 10 | Cu, 2 |2/ |3%i6% |45 19.95
- | oz, |wire 1 {40
KN-BO9A | 2-way 8 50-13k | 60 | paper | med, paper cer (10 [Cu, 1 |15/ |3%4 3% (40 8.95
oz. | wire 30
KN-615HC| 3-way 15 | 20-20k | 25 | paper | high cloth cer- [ 4 |Cu. 2% |50/ [8u| 3 |53 6.95
roll Alum 1 |8
KN-8308HC | 3-way 12 | 25-18k { 30 | paper | high paper cer | 131 Cu, 1% |20/ |6%) 11 |47.2 22.50
0z. | wire ) 40
LANSING (JBL) LE14A | Woofer 14 25 | paper | high moldd Al Cu. 4 130 (5% 21 |43 105,00 for small encl,
plas. plas. vV rib'n or inf, baffle
LEY75/ | Tweeter 5% | 500 up Alum, Al Alum 1% [25 11| 12 |58 96.00 lens gives 90°
DLH hom/lens \ rib'n % unif. dispers'n
LE10-7 | Passive 10 | below paper | high moldd 2%| 3 9.00 drone radiator
radiator 150 plas, replaces port
OXFORD HCT-12 |full range | 12 25-17k {30 high cer 10 15 18.32
coax 0z
HCW-12 |fullrange | 12 -| 25-13k [30 high cer |10 13 15.64
coax 0z
C121408 |fullrange | 12 | 45-15k low Al 6.8 20 15.00
coax A oz P
HCT8 futlrange 8 30-17k high cer 10 12 12.45
coax 0z
HCW-8 | full range 8 30-17k high cer {10 11 7.50
coax oz

AUDIO e AUGUST, 1965

WWW amerdc2atadioRietery com

61


www.americanradiohistory.com

PRODUCT PREVIEW SECTION —

LOUDSPEAKER MECHANISMS-3

»
STENTORIAN HF1214 VITAVOX K15/40 i=
N
MANUFACTURER 4
S §
N N
NOTES
R&A DUAL full range Incl x-over !
1262 coax paper | rigid treated max 3 wire
91200DEL | full range |12 40-16k | 60 | paper medium | chem. Alco- Cu. 1- R5 |54 3% 1395 any type encl,
coax paper treated max 3 wire \.‘
980DEL | full range | 8 60-14k | 65 | paper | medium| chem. Alco- Cu..
coax . paper treated |max 3 wire 1 15]|4 (2% 9.95 any type encl.
880DEL | full range | 8 60-14k | 70 | paper | medium| chem. Alco- Cu. .
coax paper treated | max 3 wire 1 10 |34 1% 7.95 any type encl.
750 midrange | 5 3k-18k paper stiff Alco- Cu.
Mark IV | +tweeter, paper max 3 wire % 10 {204 7 9.95
STENTORIAN DUPLEX | fullrange | 15 | 20-20k | 35 | fabric | med. cloth Al | 16| Al 2 (25 |9%| 31% |high 1%9.50 \,
15 coax’ 3 paper/ \ total| wire
alum high 2
HF1214 | fullrange | 12 | 25-14k | 35 | fab+ high phen Al 5 Cu, 1% |15 |6 | 13 [high 52.50
paper Vv wire N )
HF1012U | fullrange | 10 | 30-14k | 35 | fab+ high cloth Al 2 | Cu. 1 |10 |44 6% |high 18.95 v.c.4,8,and
5 paper v wire 16 ohins
HF812U |full range 8 50-12k |65 |fab+ high cloth Al 2 |Cu.: 1 [10 |3%W@% high 1495 V.G 4,'.8,- and
3 paper v wire 16 ohms
T359 tweeter 31, | 3k-17k paper | low paper/ Al 8 |Cu. % [15 1 high 14.95
phen. v 0z. |wire
TANNOY Monitor Dual| fullrange | 15 | 23-20k |32 |paper | med. paper Tic *j13 |Cu. 2 50 |9 |21 |high 179.00 for inf, baffle,
Concentric | coax 37 dural low dural G Alum, 2 | reflex, or horn
Monitor Dual|fullrange | 12 | 25-20k |35 |paper | med. paper Tic. |7 Cu. 2 [30 {7%| 10 high 138.00 for inf. baffie,
Concentric | coax 3 dural low dural G Alum, 2 or bass reflex
Monitor Dual| fulirange | 10 | 27-20k (27 |paper | med. paper Tic 16 Cu. 2 120 |6%| 9 high 112.75 for inf, baffle,
Concentric | coax 3 dural low dural G Alum, 2 -l reflex, or horn <
LTV UNIVERSITY MUSTANG | fullrange 8 70-10k |65 [stiff med, imp. cer |20 |Cu. 2 |30 [2%4| 5 BA.6 19.00 die-cast frame
M-8 sgl. cone paper paper oz, |wire 5-yr warranty
MUSTANG. |full range 8 70-12k |55 |stiff med, imp. . cer |20 |Cu. 2 B0 2% 5 .6 18.50 die-cast frame
M-8D dual cone paper paper : oz, |wire 5-yr warranty
MUSTANG |fullrange | 12 | 35-10k [45 |stiff med. imp. cer |20 |Cu. 2 |30 |3%|7 P52 20.50 die-cast frame
M-12 |sgl.cone paper paper oz, [wire 5-yr warranty .
MUSTANG fullrang'e 12 35-40k |40 |stiff med imp. cer 20 {Cu. 2 |30 |3%|8% ML 3.00 die-cast frame
M-12T | 3-way paper paper . 0z, |wire 78 5-yr warranty
phen, ALV  [60z |AlL
MUSTANG | super 3% | 3k-40k phen. phen Alv |6 Alum 78 |30 |3Mq % |s5.2 16.95 5-yr warranty
MS tweeter 0z, |wire
UTAH® €8JC-2 {fullrange 8 |35-19k (65 |paper | med. cone BF 10 (Cu. 1 [30 [3%d4% |high 12.95 \
2-way . |paper | low paper wire X -
C8JC-3 |fulirange 8 35-20k |50 |[paper- | high cloth BF 10 (Cu. 1 {30 [3%s|5% |igh 17.95 ’
3-way paper | med. rolt Al8 11.47|wire ¥is
paper low N
C12JC-1 |fullrange | 12 | 30-14k (50 paber med., cone BF 10 |Cu.- 1 [35 ? 9% |high 19.95
paper. wire % B
C12PC-2 |fullrange | 12 | 25-19k |50 |paper | med, cone BF 20 |Cu. 1Y% |45 |5 QIC% |high 24.00.
2-way . paper | low paper wire YWl ) 4
c1l2PC-3 fulirange 12 | 25-20k |25 |paper | high’ cloth BF 20 |Cu. 1% |45 (5 Q1% |high 29.95
3-way paper | med, roll Al8 147 |wire %s e
* paper | low E
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PRODUCT PREVIEW SECTION —

LOUDSPEAKER MECHANISMS-4

§.
MANUFACTURER <
@ o
K
< S NOTES
VITAVOX K15/40 |Woofer moldd | high Tic available in fall
paper trtd, G range at $10 less
(i
DUl21l [fullrange | 12 | 30-16k [30 |paper high chem Far- |3 Cu. 1% (30 |6 ] 16 95.00 compat. to lg.
coax 3 plas. low trtd, oka 2 Cu. % or small encls.
AK124 [fullrange | 12 [ 30-13k [35 |paper | med. chem Fer- |3 Cu. 1% (30 |6 |15 85.00 compat. to lg.
. coax tetd. oba 2 or siall encls.
52 driver 200-1 6k alum aniso- 1% |10 |54 |13% 160.00 requires hor &
alloy tropic | 500-cps x-over
. I
WOLVERINE 158 full range 8 45-14k |75 |paper | med. cone Al 6.8 [Al. |2 |40 3%|4y |43 - 20,00
coax paper Y 0z. (wire [ pk |
t
LS12 fullrange | 12 | 40-14k |65 |paper | med. " cone cer 13 [Al 2 ]40 3%|5% |45 21.00
coax paper 0z. |wire pk -
LS15 fullrange | 15 | 35-14k |50 |paper | med. cone cer |13 Al 2 140106 |9 rl? 28.00
coax paper 0z. |wire pk | YWae
MC8 full range 8 50-13k |75 (paper ed. cone cer 6 |Al 11 |24 3% 4 |42 14.00
coax paper 0z. |wire I pk :
LT12 fullrange | 12 | 40-18k |60 |paper | med. paper cer (13 |Al. 2 |40 |5%| 8 (47 36.00
3-way phen, low phen. AV 147 |wire 1 [pk
, oz. ||

B

Mfg:égé’g THORENS TD-224
Pw-40

DUAL 1009

‘MANUFACTURER
NOTES
. DUAL 5 Automatic and magual
’ in start
Shell
1010 Shell |12 (10|13] 6|3 |12%[11%|9%|10%| 69.50 | Antomatic and manuai
% start
GARRARD Lab 80 | 2 12 16 |.10],02(9.0 A(C|4-18 |%4-5 | Plug |10 |8 O 5% 3% 17 (14%| 9 |16% 99.50.
- m
-Shell
Type A70( 4 10% 6 | .12 ,05]/8.5 AlC[4-18 %-5] Plug |15 |8 |10 |6 | 2| 16%|14%| 8%|16 | ,84.50
- in
Shell
AT60 4 10% 4 | .14 .05|7,5 A|C14-22 [%-5| Plug |15 |7 (10 [4 |27 15%|13%| 7%(10 59.50
- Cin
Sheil
Model 50 | 4 10% 2% | .14 ,05(7.5 A|S|4-18 |%.-8 | Plug |20 (7 |10 |4|2% 14%(12%|7%| 9 44,50
- in
Shell
-MIRACORD ‘PW-40 | 4 12 |6 (0.1 10.1| 8 AlC 0-6| Plug 1010 f',)‘ 2[14%[12%|7%| 16 89.50
= in
-Shelt
PW-10H| 4 12 (6 (0,1 (0.1 84 S|G 0-10 .Plug 10|10 5|3 |14%[12%{7% |11 99.50 | Hysteresis Synch,
= in motor
Shell
THORENS . Th224] 4 12 (7%10.15 |0.05{ 8 | 3.05/ A|C[5-19[1-8| Plug |8 | 8|20|5]3 |26 l16u|o [24% 250,00
3 Yi2{ 12 in Y %
u Shell
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PRODUCT PREVIEW SECTION —

LOUDSPEAKERS in Enclosures-1

Enclosure
Dimensions
$
MANUFACTURER
¢ o/l . .
) NOTES
ACOUSTECH wal | boucle full range electrostatic
neutral 12 sq. ft. woofer
ACOUSTICA 100 6 |41 |stiff | — — | 15" |plas { -] = 42 |ES wht | boucle |60-30k LC[300 {8 (15]229.50 |3600° dispersion
) pape cyl BEP | wal| oyswht
300 6 |41 |stiff | = - | 18" |plas | —| - 19 |ES houcle [35-30k LC|300 |8 [24]|199.50 | 360° dispersion
pape cyl oyswht
400 6 |41 |stiff | — — 13" Iplas |~ |- 19 |ES houcle |50-30k LC[300 |8 |16]|169.50| 3600 dispersion
papes cyl oys wht
510 12 |16 |stff | = — | 15" |plag [— |[— 25 |ES wai |bamboo |30-30k LC [300 {8 |60 | 239.50 | 3600 dispersion
pape cyl brn wve
520 12 |16 |stiff | — — |15" |plas |—= |- 25 {ES wht [bamboo
paped — | — |eyl swallbrnwve |30-30k LC[300 [870]289.50 | 360° dispersion
ACOUSTIC AR-3 12 |44 |fitd | 2 phen| 1% |phen [25(11% | 14 wal | saran on LC [1000[4 |50 | 203.00to| acous susp woofer
RESEARCH paped dome dome mah | off wt req. 7500 225.00 :
bir;
etc.
AR-2a% 10 |57 |fid |3 papet 1% |[phen [24[11%]| 13% for | burlap | on LC[1750[8 |36]109.00to| acous susp woafer
paped cone dome all | heige req. 7500 128.00
mods
AR-2* 10 |57 |flitd | — - 3% |paper [24 |11% | 13% burlap | on LC [1750| 8 [32] 89.00 to | acous susp woofer
pape cone beige | req. 102.00
AR-4 8 |68 |fitd | — - 3% |paper (19| 9 10 burlap | on LC|1750[8 |17 | 51.00to | acous susp woofer
paped cone beige | req. 57.00
AUDIO DYNAMICS ADC18 rect 1Y% {Mylar|l7[12%| 40 oil 20-20k LC | 1000 th &/ 250.00
drvr dome wal 3 4000] 16|
ADC- rect 1% [Mylar|13|11% | 22% oil 135-20k 1000t4 87|34 | 95.00
303A drvr dome wal 3 4000] 16|
"ADC- | rect 2 |paper[19|8 | 10% oil 45-20k LC 8|19] 49.50
325 drvr cone wal 4
ALTEC-LANSING 896A 15|25 |mldd - 900 wal E 30-22k|109| 2 | 800 | 8/|115
Valencia fibre e x 400 % ‘g’ sec 16|
_g.—-c-g i
ATW gxE 3=
Voice of | 1525 [mldd 2*%g wal| §  |35-22k[109| 2 | 800 (8/|159|372.00
the theatre fibre s sec 16|
8 x= .
838B 2x |30 |mldd S=T 35(17% |25% wal | boucle [30-22k|109] 2 | 800 | 8/(117| 396.50
Carmel 12 fibre Cu 9~ beige secl] 16|
843A 2x |30 [mldd 2518 40 [90° wal | boucle |30-22k[109[ 2 | 800 | 8/[120{ 365.00
Matibu 12 fibre x 400 beige sec 16
845A 8 155 |mldd 5 2311% | 1% wal | plas  |45-18k|90| 2 |2000|8/[30| 96.00
Verde fibre cone brown sec 16|
AMPEX 813 6x9 915 7 cloth  |70-13k 8|3 |29.95pr | spkrs fasten & lock to
cone dk hm mod. 800 transport decl
2010 8 |70 |stiff 3% |paper 90 wal | cane |50-15k RC j2000(8 79.95
pape & chrel
3010 10 |60 (stiff 2= paper |28 |11% | 18%2(90 wal | cane |30-15k RC [2000| 8 159.95
papet 3% Y% fabric
815 &6 |70 |stiff 3% |paper [9%2(13%| 7% |90 wal [braor  [50-15k RC 12000 8 4.95 pr
paped gray
1110 5 stiff | 5 papel 2% |paper |19]7 13 190 vinyl clad 70-15k RC |4000| 8 149.95pr | stereo spkrs fasten
pape wood together as suitcase
Eloth
SuSP.
BENJAMIN 208 8 |70 |paped 3 paper [21349 12 |cone | wal | bm 30-20k LC|2500|8 |25| 49.50
cone
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W90 shown on
optional mounting base

6-speaker system (two 1215 bass,

two 515" mid-range, two Super 3 tretle), superbly matched

and integrated with a magnificent sand-filled enclosure.

The impact of the great Wharfedale systems used in G. A. Briggs'
notable live vs. recorded demonstrutions, now in a new format—neither
compact nor large, to sound well and look well in any living room.
Maximum performance through advanced acoustical techniques—
speakers with polystyrene facing—enclosures with tuned and dis-
tributed ports. Now restyled with decorator bouclé fabric grille and
handsomely finished table top. Oiled or Polished Walnut, $272.50;
Utility model, $256.50.

oy Uifp o
‘ /W//; »'(‘r_\h‘l‘")y'.u"‘

Full-range 3-speaker system (1214” bass;
1014” mid-range; Super 3 treble) in exclusive sand-filled enclosure.

An unusually versatile system providing excellent bass, transparent
highs and the fullness of a superb mid-range. Recent technical ad-
vances make it compatible with jhe latest electronic equipment. includ-
ing solid state. Now restyled with champagnez bouclé grille and
decorative table top and base . .. an attractive addition to any listening
room. Qiled or Polished Walnur, $172.50; Utility model, $153.50.

WHARFEDALE COMPONENT LOUDSPEAKERS

Full Full Full

Range 8" Range 10 Range 12 Woofer Woofer Tweeter
Super 8 Super 10 Super 12 W 12/RS W 15/RS  Super 3
RS/DD RS/DD RS/DD 352.50 $89.50 $26.50
$26.50 $47.50 $89.50

WWW_ akherieaiadiahistaory com

8¢ 29330300680

iy _ %@W@U@

Full-range 2-speaker system (1215” bass;

5” mid-range tweeter) in exclusive sand-filled enclosure.

The original Achromatic system, W60 continues to be the most popu-
lar Wharfedale model. Its high standing was established by compara-
tive tests against speaker systems of every calibre. New magnetic
materials, a more compliant cone surround, and other developments
have now added luster to its recognized acoustical qualities. Fine
furniture detailing, including new decorator-selected champagne bouclé
grille fabric. Oiled or Polished Walnut, $122.50; Utility model, $106.50.

Full-range 2-speaker system (101%4” low frequency;
5” mid- renge tweeter) in exclusive sand-filled enclosure.

Now, W40 incorporates a highly advanced 10%2” bass speaker with
extremely high flux density magnet, providing excellent low end.
Highs are reproduced without stridency through the same cone-type
5” tweeter as in the W60. Restyled with distinctive champagne bouclé
grille and decorative molding, it is admirably suited to any music
system where space must be carefully utilized, but quality is required.
Oiled or Polished Walnut, $83.50; Utility model, $72.50.
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PRODUCT PREVIEW SECTION —

LOUDSPEAKERS in Enclosures-2

Enclosure
Dimensions
-7
S
MANUFACTURER 5
/g
NS NOTES
BOZAK B-312 12 |35 |paper] alun cone | wal | wht 45-16k RC [2500| 8|60 [147.50
cone 120° | mah| linen
B-313 12 |35 |papeq &6 [mel'l 2 alune 124 12 17% cone | wal | wht 45-16k Lc| 800 8|60}|197.50
cone 1200 | mah | lmen 2500
Urban 12 |35 |paped — - 2 alum |24 |20 30%| cone | wal | wit 40-16k RC|2500]| 8190[{179.50
B-300 cone 120° | wmah [linen 6
Urban 12 |35 lpaped € [met'| 2 plun |24]20 30%|cane | wal | wht 40-1 6k RC | 800|3]100 261.50
B-302A cone 120° | wah |linen 2500 A
B-4000 12135 [paped 8 |met' 2 alum [28 |16 44 |line wal | wht 35-16k LC| 200 | 8{150(495.00
cone 1509 | mah [tnen 4 1500
ELECTRO-VOICE E-V 8 paper 3% | paper [19] 9 10 |cone | oil | cane |[50-15k RLC| 2000] 8119 | 65.00| acous. susp. waofer
SEVEN cone 900 | wall nat’l
E-V 10 paper| — - 3V | paper|25|12 14 |cone | oil [ cane |30-15k RLC|1000| 8|38 1103.00 | acous. susp. wooler
FIVE cone 900 | wall nat'l
E-V 18 plas | 8 | lexap horn | phen |32|17% 30 [hom | wal| cane |[30-20k RLQ 250] 8|107| 333.00 | acous. susp. woofer
SIX foam |cone 1209 | mah| nat'l 300
friw 3500
Patrician | 30 plas | 12 |MR-| hor [ phen |33 27%| 51 [hom | wal| cane |30-23k LC| 10014 270 995.00 4-waysys. cont. &
800 foam |cone | hom 1200 | mah| nat'l 800 traditional styling
phen| friw . 3500
Sonocaster | 8 Lrtd 17| 5% 16% stedl met’l | 70-13k 8| 6 25.00 | molded housing; w “‘prog
paper gray blk outdoor spkr
EMPIRE 8000 12| 25 |midd | 4% | phen| 1 phen |15|dia. | 29 jdome | wal 30-20k LC| 450| 8/65]185.00]| lam. polyester surface
paper|cone | lam lam Y 120° * 15000 2-sect 1 acous
8000pP 12|25 " " " " " 16|dia. | 29 " " - 25-20k| 52| " " 8(70(235.00 !
8200 12125 " " " " " 2% 12% | 14 " " | beige |30-20k 52| " " 3(65(185.00 "
1
8400 12|25( " " " " " 25|12% | 13%) " v C) 25-20k| 52| " " 81701205.00 "
9000M 15(20( " " " " " 22dia. | 29 " " o 20-20k| 52| " " 8]120)285.00 " imp. warle
top; w/wal top, 9000,
FISHER XP-5 8 |25 | paper 2 fib+ - |20] 9 10 |cone | bir | cane |38-18.5 LC|2000| 8]15| 54.50| 2 =woofer magnet
cone [poly 90°% | wal| wal 59.50 | birch is unfimshed
XP-6 10 | 20/| paper| 5 |[papef 1l cloth (23 10% | 13 |dome | wal] plas 35-20k Lc| 300 835 99.50| mounting base avail.
2 cone dome 1200 wal 2500
XP-7 12 | 18/| paper|2-5"| papef 1%| cloth (24112 14 |dome | wal| plas 30-20k Lc| 300|8145]139.50| mounting base avail.
20 cone dome % 120¢ wal 2500
XP-9 12 | 1&/] paper|3-5"| pave} 14| cloth 2‘4 12 14 |dome | wal| plas 28-22k el 300 8]551199.50] mounting base avail,
18 cone! dome Ve 1200 wal 2500
XP-10 15(18/| paper| 8 |papef 2 | cloth |24 |14% 30%]| dome | wal| plas 28-28k LC| 200 8|80 [249.50| sep. cutels for mid -
19 cone dome % * 11200 wal 2500 and tweeter
FRAZIER . F-707- 10 28/| paper| — | — | wood| alum {22 15% | 26%|hom | util] cane |35-18k| 11¢ LC| 800 8|66 ]|260.00]| eqpt. cab. matching,
Super Dixielander| 1037 32 hom % 90° | wal 5 375.00 $250.00
F-12-2-5T| 12|25 paper] 5%| — homn | phen j14(12 26%| hom | util| cane |30-17k LC| 200( 1454 [144.95
Mark V cone drvr 900 | wal 5 3300 174.95
F8-3B 8 | 38/| paper| — - 3 23 111% | 23%| 300 | util| cane [40-15Kk fitr | 3300) 8|40 | 63.00
Del Mar a2 cone 78 wal 5 89.50
F8-3M-B |. 8 |38/ |papery — | — 3 23| 117 | 23%| 3600 | watl| cane {40-15k fitr | 3300| 8145| 99.50]| includes base
Manhattan a2 cone % 5
F5-2 Super| 5 paper| — - o o 1519% | % wal| cane |52-12k 8|11 | 29.95
Midget 78 bir 5 26.95
HARTLEY Concert- 18|17 | poly-| 10 |poly 3§ poly- [29]16 33 | 1800 | oil | bskt 16-20k LC| 35014 150[495.00 | Modem
. Master mer |conel mer | cone| mer wal| wve 3 525.00 | Mediterranean
Holton 10|21 | poly- 3 | poly- |24|14 34 1180° | oil | cane |30-20k ve. | 2000] 8]85(245.00] Modern or traditional
mer coax | mer wal 3 uses 220MS spkr.
Holton Jr. " " " " " 15(13 30 | " " " 40-20k " " 8145(195.00]| with 220MS spkr
3 155.00| with 312 spkr
135.00| with 310 spkr(seesped
Capri " " " " " 24(13 12 | " " " 50-20k " " 8/35/180.00| with 220MS spkr
3 130.00| with 310 spkr
66 AUDIO ® AUGUST, 1965
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PRODUCT PREVIEW SECTION —

LOUDSPEAKERS in Enclosures

ACOUSTIC RESEARCH AR-3

SCHOBER ORGAR LSS16G

LEAK Mark ||

ACOUSTECH X

j *p ‘3 f,,'

BOZAK B-4000
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ALTEC 8464

WHARFEDALE W90 QUAD Electrostatic
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PRODUCT PREVIEW SECTION —

LOUDSPEAKERS in Enclosures-3

Enclosure
Dimensions
MANUFACTURER
NOTES
HEATH
acous. susp.
AS-2A | 10|58 (25" d“" 24| 11% | 13% unf, 40-20x | Lc{2000f 836 89.95| acaus. susp.
cpnes Ll s wal 5 7500 .
JENSEN PR-200 12 (20 [paper| 2 |plas 1 plas R5|11 14 |120° | wal | rattan [25-20k 90°/1000|8 179.50 | full elec. x-overs
dome dome * 15000
PR-300 12 |20 |paper| 2 |plas 1 plas 5|14 18 (1200 | wal | rattan [25-20k 90°[1000( 8 225.50 | full elec. x-overs
dome dome * 15000
600XL 12 [15 [paperfhorn [plas [hom |plas 2511 16 (1200 | wal | rattan |25-20k 1804 600 |8 269.50 | full elec. x-overs
dome * (4000
10k
TF-4 10 |30 |paper| 8 [|paper|2-3%[paper 259 16 [120° | wal | rattan |25-20k 90° 600 |8 |12 [129.50 | full elec. x-overs
1-3 |plas orwvn * 14000
9000
PR-400 15 |15 [paper| 2 |plas 1 plas 34|14 29 [120° | wal | tex 20-20k 900110008 [76 [ 297.50 | fuil elec. x-overs
dome domie cloth * (5000
JORDAN-WATTS 4 140 |alom [ — |[— - - 13 (72 | 30 wal 40 -18k 16[40]180.00
Y4 300 | mal| brn
KLH 9 ES ES 70|2% | 23 wal | boucle - |- 16{155] 1140.00 | full-range electrostatic
oilw| wht ster pr.
mah
14-B 2-3 steff | full | =~ & - 14|8% |8 oil | boucle - |- 8|15 49.50 | fin. 4 sides
paper| range| wal | wht full-range spkrs
17 10 stiff 1% |paper 213 9 11% oil | boucle RC 115008 (28| 69.95] fin. 4 sides
paper| cone Ve wal | wht acous . susp. spkr
4 12 stiff] — - 2-1% | paper [25|12 13%2 wal | boucle RC [1500(16]42|231.00 | fin. 4 sides;acous susj
' paper| . cones oilw| wht also in unf. birch
mah
6 12 stff| — | = 1% |paper |23 (11% | 12% wal
pape| cone a oilw| boucle RC [1500(8136]134.00 | fin. 4 sides; acous susy
mah|  wht also in unf. birch
KSC SYSTEMS 1 10 [35 | stiff] 3va | stiff| 3% | stiff |12}12% | 20 |90° |oilw | cane 50-20k| med{LC | 750 | 8|28 89.95t0 | shelf mtg. type
paper|cone | paper| cone | paper wal | tan& 3 high 3500 105.00 also unf. hirch or fir
gold
2 10 {36 | stiff| - - 3, | ostiff [12]12% | 20 [90° |eilw| boucle [45-20k| med|LC | 1500 4 (27| 79.50] shelf ntg. type
paper cone | paper snd&gld 4 high|
3 10 |34 | stiff] 6 | stiff| 3% | stiff |13|13%| 30 |360° |oilw | boucle |35-20k|med|LC| 700 8143]195.00| floor Lype; 3600 diff &
paper|cone | paper| cone | paper sand 2 high 3000 reflecting system
KARLSON X-15 15|16 |paperf — - 3 paper [20[14% | 28 [Krlsn| wal [ cane |12-20k RC 11500] 8(95]|249.50 | footings fumished
mtd Kepld 1600 | bir | buff 4
KELLY Labyrinti 12125 imp.| — - alum 24|12 36 |rib'n | wal| bm 25-22k RC |2500[16/2000 375.00| studio monitor
papen ribboi 300 2
Parva 12|25 mp. 2 alum 1812 30 |rib'n | wal| bm 40-22k RC12500]|16/1000 250.00 | home use
paper ribbor 300 2
LAFAYETTE Criterion 4 |54 | rubzd| — - 4 11| 7% | 5% |cone | wal | wht |45-20% 1L.C|2800| 8] & 24.95| filted w/ acous mat'l
20 cloth cone k. gold
Criterion | 8 |50 stff stiff| 4 19| 8% | 10%|cone | wal | wht 130-18k LC|3000|8[ 9] 29.95
50 paper| paper| cone qgold
Criterion | 10 |45 stiff stiff| 4
100 paper] paper| cone 19| 8% | 10% | cone | wal| wht [25-19% LC |2800[ 8|25 49.95
gold
Criterion | 12 140 | foam| 8 | stiff| 3 [alum [24]12 |14 |dome | wal wht  |25-25k LC| 700 [8]30] 69.95
trtd |cone| papen dome gold 5000
pape|
68 AUDIO @ AUGUST, 1965
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GUARANTEED

years or
50,000 miles-

no break-
in period-

no oil
changes—

no grease
jobs-—

no thou-
sand mile
check ups

A new guarantee for an outstanding new compact loudspeaker. The 1965 Jensen
Model PR-200 is an engineering triumph. The ‘“power plant’” within the beautifully
crafted oiled walnut cabinet is a skillfully engineered 3-speaker, 3-way system with
a 12-inch woofer.

Three famous, exclusive Jensen loudspeakers faithfully reproduce every sound in the
25 to 20,000 cycle frequency range. Contemporary wrap-around fabric of textured
rattan compliments the beauty and sophistication of fine Jensen craftsmanship.

For the analytically minded write to the Technical Service Department for a full expla-
nation of the 50,000 mile guarantee.

skwhichever comes first

JENSEN Suggested resale price $179.50

See your Jensen hi-fi dealer.

JENSEN MANUFACTURING DIVISION / THE MUTER COMPANY/ 6601 SOUTH LARAMIE AVENUE, CHICAGO, ILLINOIS 60638
Canada;:Radio Speakersof Canada, Ltd., Toronto » Argentina: Ucoa Radio, S.A., Buenos Aires » Mexico: Fapartel, S.A., Naucalpan, Mex.

Circle 131 on Reader Service Card
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PRODUCT PREVIEW SECTION —

LOUDSPEAKERS in Enclosures-4

Enclosure
Dimensions
MANUFACTURER
NOTES
LANSING (JBL) matble top
LEAK Mark 1l 13(19 * |- [ - |3n | * 15(12- | 26 | &0° | wall| gldn [30-18k|55]LC| 900 |1949| 199.00| * sandwich const. poly
Sandwich bm 3 styrene foam betw. alunf
skins. Fin. all sides
PIONEER CS-AS0 12|15 paped 5 |paped 2% |alum |15|12%| 26 |100° | oil | gold |30-20k Lg 700 8|45 *horn and cone; 60-w
cone drvr ¥ ! * wal| cloth 6 3500 input; 3 tweeters
CS-A31 12|50 | paped 5 |paped 2 |Mylar|15[12%]| 26 100° | oil | goid [40-20k LC| 800 |1434 *horn and cone; 40-w
cone drvr * wal| cloth 6 6000 input
€S-51. 5 | 60| papeq — - 2% | paper| 5 | 6% | 9% | cone | oil | perf 50-20k] LC|{4500|14 9 perf met'l in gold or blk
g cone 7| 1000 [ wal| met'l 6 20-w input
QUAD QUAD ES plas | — — ES 2A110%( 31 | — beedh bmz [45-18K - | - 35| 260.00 | full-range electrostatic
Electrostatig &
RADFORD Monitor 12 25| poly| 4 | papef 2 1511% | 25 | 30° wal| bm 40-22k RC| 600 14 38| 270.00
pres 3000
std, wal. fin; dir from
SCHOBER LS$S-10 12| 32| hvy | — 8 hvy | 24119 | 36 wal| cloth |32-13 49| LC| 250|8/|80| 150.00|mfar. only.
ORGAN pape cone | paper beige 5 14 69.50| wh cab; const.plans furn
LSS-100 | 15|32 | hvy | 8 | hvy 1,é phen 29122 |47 |homs | wal| cloth [32-20k| 54 |LC| 250 | 16{140|300.00 | available dir. from I
paper|{cone | paper|homs % 180¢ beige 4 1000 nfgr only
ea 3500
~
RvV-3C 12|32 | hwy |—= |— |- S 24|12 (34 wal | cloth |32-13k|49 | — | — 16|85 | 555.00 | reverb. tone cab; incls
paper beige 6 Schober Reverbatape +
40-w s/s ampl. Avail.
only through dealers
SCOTT S-2. 12 (25 stiff{2-5 |paper| 1 phen |14 |12 | 23% | dome | mah| boucle |40-20k| 46 |LC| 700 | 845|199.95 | * x-over slope 18 db/
paper|cones dome el 100° | wal | beige 6 * 18000 octave
S-5 6 (42| stiff{ — - 3 |paper [16|6%6| 10 oil | vinyl |45-15 46 |LC[2000| 8 (15| 59.95 | * x-over slope 12 db/
paper cone wal | beige 6 * octave
SHERWOOD SR4 2~ |17 |paper| 8 |paper|2-3vs|paper (24|13 |21 |[ring |wal| cane |29-17.5k RC| 200 | 8{73|219.50 | rear-loaded woofers
Tanglewood | 10 felt |cone rings . 180° | bir | beige 2.5 600
506
SR3 12 1 |paper] 8 |paper| 3% |paper |25|13 |15 |ring |wal| cane |4817.5k RC| 600 | 8|55 |139.50 | hase available
Ravinia felt |cone ring . 160° | bir | beige 2.5 3500
SR2 10 {23 |paper] 8 |paper| 3% |paper |24|9% [13 |ring |wal| cane |53-17.5k RC| 600 | 8|36 | 99.50 | base available
Berkshire felt Jcone ring 160° | bir | beige 2.5 3500
SR1 10 (23 [paper] — - 4  |paper |2419% [13 |cone |wal| cane [53-17.5k RC |1800| 8 |30 | 84.50 | base available
Newport felt |- cone 140° | hir | beige 2.5
SONQTONE RM-0.5 4 |75 | stiff|— |- 2 stiff | 7| 7 10% [cone |oil | cane [55-20k|37 |LC (5000|818 [ 39.75 | h.f, level control
o paper cone |paper wal | bm
RM-1 6 |50 | stifff— |- 2 stiff {104 7% | 14% {cone |oil | cane [45-20k|39 |LC [5000]8 |12 | 44.50 | h.f, level control
paper cone |paper wal | bm
RM-2 8 |50 | stiff|— - 31% |stiff [1B48% {19. [cone |oil | cane [40-20k|41 [LC [4500| 8 [22 | 56.50 | h,f, level control
paper cone |paper wal | bm o
SE-80 8 stiff[— | — 2 | stiff [124411% | 20% |cone [oil | cane [45-20k|46 |* (6000|827 | 49.75 | dual concentric
paper cone |paper wal | bm mech. x-over
SE-880 2- stiff|— | — 2 stiff 17%11 24 Jcone |oil 45-20k|49 | * |6000| 8 |36 | 69.75 | dual concentric
8 papet| cone |paper wal mech., x-over

LETTERS (from page 6)

ment my existing bass, horn-loaded, speakers. Even with the
best of woofers there i an audible droop at the bottom end of
the sound spectrum and I feel that adding additional speaker
power for the very bottom is a preferable solution. The bass
energizer concept could be included in the system’s tone con-
trols. It is air-moving-surface power that is needed.

With a very simple electronic crossover it is possible to mix

70

both stereo sources and tailor a satisfactory common woofer
Dbass for the added boost. I found an 11.5-db-per-octave cross-
over, peaking the bass in the 40-cycle region, relatively satis-
factory on my well damped auxiliary woofer.

Victor REITER, JR.

1195 Stanyan Street

San Francisco 17, California
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LOUDSPEAKERS 1n Enclosures
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KLH SIX

PIONEER
CS-A50

KARLSON X-15

AMP
SONOTONE MPEX 3010

WHITECREST

ELECTRO-VOICE
Patrician &00

ACOUSTICA

HARTLEY Maxk |V

HEATHKIT AS-2% JBL 056312
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PRODUCT PREVIEW SECTION —

LOUDSPEAKERS in Enclosures-35

. Enclosure
Mid-range /* Tweeter Dimensions /
y N 3
§
MANUFACTURER R 3 A
&
S /S NOTES
TANNOY Autograph | 2- | uses “"dual-concentric" cone spkrs horn synth highlaco 350 special order; 100-w
Professional | 15 | see spkr. mechs. for characteristics| cloth 3 RC {1000 power capacity
GRF 15 ! " " " " 23 17 42 ! ! 35-20k( " " " 16(150{385.00 | avail. horizontal mtg.
% 3
Belvedere 15 " " " " O 23 16 (A% | ! " 35-20k| " ! ]1000[16|90 |268.50 | can be used with 12-in
Senior Y dual-concentric Monitor
Dalton 12 " L " " " 22 15 23% | " ! " 30-20k| " 1700|16[65 {215.00 | can be used with 10-in
dual-concentric Monitor
Cadet 10 " " ! " " 2311 13% | " " ! 40-20k| * |" [1800|16|30 |149.75 | finished 4 sides
UTC SOUND Maximus 4 |30 | stiff| = - 2Y | paper 19 51, | 7% |cone | wal| cane |45-20k LC|1900| & 59.50|2-way sys. *grille
1 papet cone & & 14 reversible to cloth
Maximus 4 |30 | stiffj — - 2% |paper|14 |11 8 lcone | wal " 35-20k LC |1900| &/ 109.00|2 woofers; 2-way sys.,
2 papet cone ke 14 !
Maximus 12|30 | stiff| — - 2% | paper|24|14 12 |cone | oil " 30-20k LC|[1800] &/ 129.00|2-way sys.
5 paped cone wal 14
Maximus 12 | 25 | stitf | 2%| papel 2% | paper |24 {14 12 |cone | ail " 25-22k LC |1800] 8/ 169.00|3-way sys.
6 paped cone cone wal 800014
Maximus 12 | 25| stiff | 2%a|papeq hoen |alum |24]14 12 |horn | oil " 25-35k LC |1800| &/ 189.00 [3-way sys; distortion
7 paped cone wal 8000| 14 0.75% from 50-35k
LTV UNIVERSITY Senior 12 (25 |stiff | 3 |stiff | dome |phen [23 [11% [157%3|90° |wal |cloth [30-22k (54 |LC 2000 8/ (28 | 99.50 | 5-yr warranty
1A paper|cone |paper] % unf | egshl 4000 |16 89.50
Companion 10 |28 |stiff | 3 |stiff| 3 24 11% |13% [90° wal | cloth [|35-18k |49 |LC |1000 |8 |22 79.50 .
1A paper|cone |paper| cone unf |egshl 7000 69.50
ULTRA 3 | 10 (28 |stiff | 4 |stiff | 3% 23 (9% 111% |90° wal |cloth |35-19k |49 |LC |1000[8/|22 | 51.00 3
paper|cone |paper| cone 6] unf | egshl 5000 |16
Medallion |12 |25 |stiff | 8 |stiff [ dome [phen |24 1% |17 [90° wal |cloth [28-22k |56 |LC | 600 |8/ |30 |129.00 "
Monitor paper|cone |paper] unf | egshl 2 4000 {16 124.00
Classic 15 |12 [stiff | 8 [stiff | dome |phen |35 [17% |28% |90° wal |cloth  [20-40k [59 {LC | 150 [4/]70 |295.00 | triple LC network
Mark |1 paper|cone [papev| beige * 13000 |8 removable grille
UTAH HS1-W 12 |65 |paper|— S 2-5" [hard |15 (14 25% |cone |wal | cane [30-18.5k[hi |[LC | 800 |8 [46 ] 79.95
| cones |paper 110°
T
HS2-W 12 (48 |paper] 8 |paper| 2-5" |hard |21 |18% |30 [cone |wal | cane [|25-20k |hi |[LC 800 |8 |84 [149.95
cone cones [paper 1100
HS3-W 2- |48 [paper|2-8° [paped4-5" |hard {33 18% |30 |cone |wal | cane [20-20k|hi |LC | 800 |8 [124/225.00
12 cones| cones |paper 1100
PRO-W 10 |25 - — |2-3%|hard |24 12 12 |cone |wal jcane |30-19k [med|LC [2500 |8 |41 | 99.50 | acous. susp. woofer
cones |paper 1100
PRO2-W 8 (25 |paper|— - 2-3% | hard |24 |7 12 lcone |wal | cane [35-19k[med|LC |2500 |8 |23 | 59.95 | acous. susp. woofer
cones |paper 1100
WHARFEDALE w90 2- (25 |poly P-5%paped2-3 |phen (30 1434 | 32% |cone giiw | boucle | full hi [LC {500 |4 |130|272.50 | wal. types; base avail
12y, Eones cones |paper wal |cham- | range 6000 256.50 | sanded bir;
bir |pagne
w70 12%2[25 |wool |10% [paped 3 |phen [24 [14%2 |23 Jcone | " " hi JLC [1500 |8 |65 (172.50 | wal types; base avail.
paper|cane cone |paper 6000 153.50 | sanded bir;
w40 10%|28 fwool| 5 |paped — - 23 10 | 12% |cone il " hi [LC {1500 |8 |40 | 83.50 | wal types; base avail.
: paper[cone Y2 : 72.50 | sanded bir;
w6l 1215|125 |woal| 5 |paped — - 24 13 [14% |cone | " " " hi |LC |1500 |8 |50 |122.50 | wal types; bass avail.
paper|cone 106.50 | sanded birch;
WHITECREST Ww-2 8 {45 |paper| 3% |plas | — - 12 (9% (18 oil |cloth  [30-19.5k LC |9500 |8 195] 79.95 | plas. foam damping
cone wal [bnwh
YL CS-6 15|30 jal.cl|hom |dural] hom | dural {34 |19% | 43%|hom | mah| cloth  |25-22k LC | 20014 200.00 |grille cloth replaceable
plas Ya It brn 800
5000
Cs-20 15|30 Y " " N 47 |23%| 324 " wal | cloth |25-22K LC| 200 (16
Ya teak| yelbm 800 240.00 |grille cloth replaceable
5000
200 {16
Cs-21 15 (30" ! " " ! 34 |21% | 43% | wal | cloth [25-22k LC | 800 220.00 frille cloth replaceable
teak| It. bm 5000
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HERMAN BURSTEIN

Send questions to:
Herman Burstein
280 Twin Lane E.
Wantagh, N. Y.
Include stamped, self-addressed
envelope.

Impedance of Playback Head

Q. Channel 1 of the playback head
of my sterco tape recorder has an in-
termittent open coil, and I wish to re-
place it with a head of another make.
However, I am not sure about the im-
pedance of the original head. The
service manual is badly printed, and if
my deciphering is correct, it scems to
say that the playback head impedance
is 2.55 millihenries.

A. This low an impedance is unlikely
for a playback head. The impedance is
probably 255 millihenries.

Recording Overloads

Q. About a year ago 1 purchased a
tape recorder. I have tried to make sev-
eral live recordings, but the problem
seems to be that the recorder overloads
too easily if 1 set the gain control high
enough to capture the low-level sounds.
On the other hand the recorder seems
to act pretty normal on off the air re-
cordings. Any suggestions?

A. It happens that I have had the
opportunity to check out the tape re-
corder to which you refer. My exper-
ience plus several equipment reviews
in various magazines indicate that this
machine has one of the poorest signal-
to-noise ratios you are likely to en-
counter. I measured only 38 db signal
to noise ratio, while a good machine
will attain 50 to 55 db. Therefore if
you record at a level high enough to
get the quiestest sounds distinctly
above the noise produced in playback
by this machine, the loudest sounds will
be recorded at a level so great as to
cause excessive distortion on the tape.

The problem is less with off the air
recording because you are then dealing
with a compressed dynamic range, per-
haps of the order of 40 or 45 db; the

AUDIO e AUGUST, 1965

compression is applied by the studio
engineers and/or the engineers who
produced the phono disc or tape that
is being broadcast. When you are re-
cording live, the dynamic range may
be as great as 55 to 63 db, to that there
is much greater chance of over-record-
ing the loudest sounds.

Your problem is aggrevated by the
fact that your particular tape recorder
uses vu meters (or something akin to
them) rather than magic eyes as the
record level indicators. The meter
tends to understate peak recording
level by 10 db or more, so that you may
be unwittingly overloading the tape.
Experience and judgment are necessary
when using a meter rather than a magic
eye or neon lamp as the record level
indicator. Accordingly, I suggest that
you don’t let the meter swing too close
to the 0-vu mark when recording. I
have no suggestion as to reducing the
playback noise of your tape machine
except to advise you to ask the manu-
facturer. This noise is principally hum,
and he may have worked out a remedy.

M-S with Cardioid and Omni

Q. M-S (mid-side) stereo recording
has been done with a forward-facing
(cardioid) mike in combination with a
side-facing  (ribbon or figure-eight)
mike, but has it ever heen done to your
knowledge with a combination of cardi-
oid and omnidirectional mikes. If not,
why not?

A. I am aware that M-S recording
is done with separate mikes as well as
with a combination mike. I am not
aware of an omnidirectional and a cardi-
oid mike being used together success-
fully. In theory, it seems this wouldn’t
work because a mike with a cosine
(figure-eight) pattern is needed to pro-
vide the left and right components in
opposite polarity. When mixed with the
output of the cardioid mike (L plus R),
the L-R output of the cosine mike pro-
duces either 2L or 2R, depending on
which polarity of the cosine mike’s out-
put is used. Thus L plus R and L minus
R produces 2L; while L plus R and R
minus L produces 2R.

WWW akherieaniadiahistaory com

Bias and Recording Levels

Q. Being unable to make tape re-
cordings that pleased me, I decided to
check the adjustments described in the
service manual for my machine. I found
that both the bias and the recording
levels measured only about half of the
specified voltage, so I adjusted ecach
according to the specifications. Could
the machine have been adjusted this
poorly at the factory, or could some-
thing else have caused me to get false
voltage readings? The VIVM that 1
used for my measurements has seemed
fairly accurate in the past in other radio
and audio work. Can you suggest any
other method of checking the bias and
audio voltages?

A. Assuming your VTVM is ac-
curate, one explanation of the dif-
ferences you found between measured
and specified voltages is that the manu-
facturer has changed heads but failed
to change his service notes accordingly.
Another explanation is that the manu-
facturer, because of the competitive
pressure to claim extremely extended
treble response, has deliberately under-
biased his machine in order to do so.
To offset the increased distortion due
to decreased bias, he has also reduced
recording level. But the lower recording
level ultimately results in a poorer sig-
nal-to-noise ratio in playback.

I suggest the following: At 7.5 ips,
with bias and recording level set as
directed by the service manual, check
record-playback response. If you have
a signal generator, record at a level 20
db below the maximum permissible
level as indicated by the record level
indicator. If you have no signal gen-
erator, copy a phono disc with ample
lows and highs, and play back the
tape in synchronization with the disc
through a good audio system. A-B the
tape versus the disc. If the tape sounds
substantially like the disc in terms of
frequency response, without appreci-
able loss of highs, you can probably
stop at this point. If there is an ap-
preciable deficiency in treble, back
down a little on the bias and repeat the
test. Keep adjusting bias until the tape
sounds like the disc as nearly as pos-
sible. (The appropriate amount of bias
tends to vary somewhat from one
brand of tape to another.) Measure the
bias voltage. Adjust the recording volt-
age so that it bears the same ratio to
the bias voltage as the specified record-
ing voltage bears to the specified bias
voltage. (A better technique, if you
have a harmonic distortion meter, is to
adjust recording level to produce 3 per
cent harmonic distortion on a 400-cps
tone; at this point the record level indi-
cator should indicate maximum record-
ing level if it is a magic eye or neon
lamp; if it is a VU meter, it should read

(continued on page 92)
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AMPEX AG-350

KNIGHT KG-415

MANUFACTURER S
0{
Q Y
7S
AMPEX AG-350 |74 3|R 4 3 |hys|dir |dir 10].14 | .18 ]0.2 55 250
PROF 4 P dir .
15 E 1q 00
bal/|19]15% 50 2345.00 § 2-chan deck only
unb k
800 7%4 2 |RP 4 |1 [ind|belt [belt 71.15(0.2 160 | 50-15k|50-7.5k |46 [3 P20 220 |no
34 |E av, 4 4
174 19 [13% | 7%(37 249.00t0|
\ 369.00
1100 74 3|PR |4 1find|belt |belt |71.15|02 160 [ 50-15k| 50-7.5k|46& |3 [20 | 220 |no twin meter; auto
24 PR | av. 4 4 hreading
174 E 13% | 7% |38 399.00 to
469.00
2000 74| 3 |PR 4 1 |hys|belt |selt |7 ].12].15 130 | 30-18k| 50-9k- |49 .no auto-thread
P4 |PR av. 8 4 auto-reverse'
174 E
4x8 | 100-10k 19[13% | 72|38 460.00 to
¢ 549.00
CIPHER. 1 213/2 2 |RP 2 1|4p |idler|idler |7 ]0.25 180 | 50-13%| 50-10k 35 no neon
3% E M
1 6xd 13 (13% | 6% |24.1 139.95
[} 7;/1 2 |RP 2 0.2|1|4p |belt |belt |7 (0.3 (0.5 180 | 100-10% | 1006k (40 |0.5{10k meter s/s
34 E M '
174 4x6 138154} 56 {17} 2
ext [129.95
VI-T 74 2(RP |4 | 4p [idler | beit 7 10.25(0.75 150 | 35-15k 50 meter
3 |E |S -
2 M 5 40 299.95] s/s
Vitl-T 7‘3/2 Blll& 4 4p |idler|belt |7 (0.2 [0.75 35-15k 50 ;(es meter s/s
3% R 5
174 P M 5 8 42 350.00|
CONCERTONE 805, ;;/: 6[2R 4 100{ 3 [ 4p |belt |dir 71017(0.2 -| 99|45 30-18k|40-12k |55 |1 |100k | 100Kdyes|[1.0 |meter
: . M |2P |S : 3 i -
2E | M- none| 50-15k{ 20-20k1 8 313 19 15 1607 Tow o
5 1 -2 %
806 74 6|2R 4. [100{ 34p |belt |dir 7 1017|0.2131 99145 | 30-18k|40-12k{55 |1 |00k | 100Kyes 1.0 |meter _
F4 12P |S | 3 3 ' o
2E M none| none none fone|{14/10 |16 |60 ] low [499.95
2
808 74 6|2R 4 100| 3| 4p |belt |dir 7102 [025 |99|45 | 30-18k|40-12x|50 |1 [100k | 100K yes 1.0 auto reverse
34 |2P |S g 3 .
2B | M none| 50-15k| 30-18k[8 |14 10 | 19%|50 | low |549.95
5 1 % 2
807 ’ i 449 .95 same as 808 hut
. deck only i
404 T4 2|PR |2 2\dc [dir |dir |5 0.6 |97 - 1507k |none!'2 |10k | 60kjno | — |meter Mod 405'is
174 E S puck | puck - same + AM radio
’ M. | 3x4 | 10010k | 10020k 8 [1l%e | 77%|3% 9 |179.95 197.50
6 "6
1]
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This advertisement reprinted from THE JOURNAL OF THE AUDIO ENGINEERING SOCIETY

CONCORD‘“R" SERIES:
FIRST TRULY NEW
PROFESSIONAL
TAPE RECORDERS
IN 5 YEARS!

Several years ago, Concord engineers
began design of a tape recorder to
incorporate all the recent advances
in electronic and electromechanical
technology in a professional instrument
without regard to cost.

The four basic considerations in the
design of the “R” Series instruments
were: 1. The recording quality, 2. The
operating features, 3. The reproduction
quality, 4. Rugged, reliable performance
for heavy duty use. Here’s how these
objectives were achieved:

TAPE TRANSPORT MECHANISM: Three-
motor design of the tape-transport
mechanism provides fast tape handling
(45 second rewind speed for standard
reel).

Reliability: there are no rubber drive
rollers or mechanical linkages which
may be subject to deterioration.
Reverse-play operation shows no meas-
urable increase in wow and flutter.

All three motors are hysteresis syn-
chronous, ensuring tape-speed accuracy
regardless of line voltage fluctuations.
The 24-pole slot-wound capstan-drive
motor combines an electronically bal-
anced rotor and newly designed double-
thrust bearings to minimize motor end
play and eliminate cogging.

The flutter-free performance of this
new capstan-drive motor is in itself an
engineering achievement of consider-
able magnitude. A dual winding allows
the motor to operate at 3,600 rpm at
7Y% ips and 1,800 rpm at 33, ips, per-
mitting pushbutton speed change with-
out mechanical rollers or idlers.

TAPE. Tensioning is achieved on the
Concord “R” Series without pressure
pads, using hyperbolically ground heads
for maximum tape wrap. An electronic
holdback tension circuit for each reel
motor ensures optimum holdback in
either direction of tape travel.

The tape path incorporates a preci-
sion-ground ball bearing flutter filter
with a 30 oz. dynamically balanced fly-
wheel. This system dampens minute
amounts of mechanical flutter, pre-
venting it from being recorded. The
dynamically balanced 1.5 lb. capstan-
drive flywheel is machined on a tape-
controlled lathe for extreme dimen-
sional accuracy. A special steel alloy
(modified 17-4PH) was formulated to
provide maximum flywheel mass and
shaft strength as well as the hardness
necessary for close-tolerance machin-
ing and grinding of the capstan.

The pressure roller consists of a pre-
cision-ground metal core with amolded-
rubber facing designed for maximum
tape friction and minimum wear. Pres-
sure roller is easily removed for lubri-
cation, cleaning, or special cueing.

“R” Series recorders feature auto-
matic tape lifters, which remove the
tape from direct contact with the heads
in the fast-wind modes.

BRAKING. Solenoid-operated, self-

equalized brakes gently but firmly stop
the tape from the fast-wind positions
without stretching or tearing. These
self-compensating brakes do not nor-
mally ever require adjustment.

CONTROL FUNCTIONS. The transport
mechanism controls are all-pushbutton
and operate the mechanical functions
electronically. In the R-2000, an elec-
tronic memory circuit permits the user
to push the fast-wind or play button in
sequence which causes it to fast-wind,
stop, automatically pause, and proceed
to the play mode without further atten-
tion, either at the recorder or at the
remote-control station. In the record
mode, the R-2000 provides an auto-
matic rewind safety function at the end
of the reel to prevent accidental era-
sure. The recorder shuts off automati-
cally after completion of rewind.

In the play mode, “R” Series tape
recorders automatically reverse at reel
end, play the tape in the opposite direc-
tion, and then automatically shut off.

CONCORD MODEL R-2000 with full remote-
control — under $800.

A remote-control console, included
with the R-2000, provides full remote-
control of all functions. R-1000 Series
recorders have remote start-stop con-
trol for both play or record modes.

Cueing and editing is fast and con-
venient. The supply and take-up reels
are readily rotated by hand with the
recorder in the stop mode, and the
heads are easily accessible for editing.

HEADS. All “R” Series recorders use
professional low-impedance heads with
laminated cores of a new mu-metal
alloy, permitting minimum playback-
head gap width and maximum
frequency response. The record head
has a wide gap for recording maximum
signal. The erase head is of a new de-
sign, with a double gap and ferrite core
to ensure maximum noise-free erasure.

“R” Series heads are selected in
matched pairs with a tolerance of 1 db
difference in channel output over the
entire frequency range. A new,
improved type of shielding has been
developed, which reduces cross-talk to
extremely low levels. The R-2000 has a

For Connoisseurs of Sound

plug-in head assembly, making possible
use of Y- or Y;-track configurations.

CONCORD MODEL R-1100 with optional start-
stop remote-control plus solid-state power
amplifiers and speakers — under $500.

CONCORD MODEL R-1000 with optional start-
stop remote-control — under $450.

ELECTRONICS. All “R” Series recorders
contain four preamplifiers, two for
recording and two for playback. This
design permits monitoring from the
tape while recording as well as separate
equalization adjustments for each of
the record and playback preamplifiers.
Recording amplifiers are easily ad-
Justed for optimum record bias for the
particular tape and tape speed. Bias
adjustments are readily accessible.

All components and electronic assem-
blies are equivalent to MIL Spec re-
quirements. Advanced-design circuitry
permits professional quality recording
with superior signal-to-noise ratio and
frequency response. The R-2000 has
facilities for plug-in microphone
transformers with —90 db shielding for
either high- or low-impedance, bal-
anced or unbalanced line.

ELECTRONIC CONTROL. Separate con-
trols for both line and microphone per-
mit mixing of line and mike levels. A
monitoring control provides immediate
source-tape comparison at the same
sound level while recording. Recorders
have front-panel provision for creating
sound-on-sound or multiple recording
by pushing a button or moving a knob.
No need to change inputs or outputs.

Reverberation and echo effects are
created similarly. Record levels may be
adjusted without tape movement, and
safety interlocks prevent accidental
recording.

PRECISION MANUFACTURE. Produced
on a custom basis (two R-2000's and
six R-1000’s a day), each recorder
undergoes 68 inspection checks during
assembly before final inspection. Every
“R” Series instrument undergoes a 72-
hour continuous heat-run test with all
controls continuously operated by an
automatic programming device. After
successful completion of this severe
test, each unit is again 1009, inspected
before shipment.

The “R” Series Recorders are avail-
able now at Concord professional audio
dealers throughout the United States
and Canada.

CONCORD

CONCORO@ELECTRONICB CORPORATION 1935 Armacost Avenue, Los Angeles, California 90025
® IN CANADA: Magnasonic industries, Ltd., Toronto/Montrea!

THE SIGNATURE OF QUALITY ® Tape Recorders/Industrial Sound Equipment
Dictation Systems/Communications Devices/Closed-Circuit Television

Circle 133 on Reader Service Card
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PRO‘DUCT. PREVIEW SECTION — [ 4 P RECORDERS '22

Aaad e

MANUFACTURER
NOTES
CONCORD 994 74 4(2RP | 4 1|4p|belt |belts | 7 [0.1510.23 120 | 40-16%|40-12k| 55 20k | 100K yes neter auto. cont. p.b.
34 2E S 2 2 and record, ster
v M 26 g 115[17 [IBgl44[2 1449.95
2-3 ¥ ef
884 74 3|E 4 1|4p|belt |belt [7]0.15]0.23 120{40-16kf40-12k| 60 20k | 100k|yes meter A-B monitor sw,
3:/1 R S 1.5 2 4 sep preamps
vy |P M 2-730-20k| 30-20k| 8 15117 1432 ]299.95| snéon-snd
i ef
R-2000 (74 4(E 4 (1173 I‘.ys dir | dir 710.12]0.20 45 1 30-16k|40-12k| 60 10k |100k{yes eters auto reverse
34 |R S ) 2 2
2P M none 17| 7 |15%4[d6]2 1795.00
cf
R-1100 |74 4|E 4 117 3] hys[ dir Jdir |7 [0.15]0.20 45 [40-16k|{40-12k| 55 10k | 100k{yes meters atito reverse
3% 4R S 2 3
2P M 1k [16]7% | 14%|46 ] 2 495.00
%) ef
' R-1000 |74 4|E 4 117/ 3| hyy dir jdir |7]0.15/0.20 45 |40-16k|40-12k| 55 auto reverse
3 R S 2 B
2P It 1k [16(11 | 14%/50] 2 |450.00
% ef
CRAIG 520 M 2|E 2 1500 | dcfidler|idler { 5 03 | 97|60 200-7k 0.2| L0k | 100k ycs' 5 eter port; 4 "D gells
1% RP | M 9oy (rew) 130 5
belt
(t.u.) 2 x4 8 |11|9% | 4%|10{1sp | 59.95
% 1 mon
525 32| € 2 150 1{ 4p|belt |belt |5 0.25 | 98| 600° 120-7k| 3 | 0.2524k | 36k yes| 5 lavip auto Jevel cont,
1% RP M 100 3 |
3x5 8 11118% |5%]8 [1sp| 69.95
% 1.5w
910 74 2|E 4 [120| 1| 4plbelt |belt |7]0.2]0.25 | 98|15 | 50-15k| 100-8k| 50 | 0.2 10k | 50k|yes| 3 1eter snd on snd
34 RP |[S E) 3 | capability
M 2 8 Petr|5% m%zolzwhmﬁs
4x6 3w | -
CROWN INT'L 55722 |P4 3|E 2S5 |40 |3|4p |belt |dir 10/.09 |0.18 |99.8 38 |50-25k| 50-15k |54 OJ‘IOOk 5k |yes| 1.5 [5" vu all si, s SJ.
55724 |#4 (R | 4S & 2 2 - hieters | plug-in inp, &
H P Syn o €00[19]8 | 17450 995.90 | out. trans
i 55702 743 |E 2 |40 |3]4p |belt |dir 10{.09 (0,18 [99.4 38 |50-25k{ 50-15k [54 | 0.3100k |5k [no |15 (5w all si. s/s,
37‘4 R M & 2 2 eters plug-in inp, &
i ch o 00]19]8 | 15446 795.00] °"
55824 743 |E 2S |40 [3]4p|belt |dir 10.09 (018 [99.4 38 |30-30k| 30-20k [50 | 0.3100k | 5k |yes| 1.5 |5"wu all si, s/s,
3;’/4 R 3 2 2 veters | plug=in inp, &
3 1 L
AP R o «0[198 | 17455 1295.00 |
§8822° |15/ 3 |E 2 50 |31 4p|belt |dir 10{.09 10.18 {99.3 38 [30-20k| 30-10k |56 | 0.3(100k | 5k |yes| 1.5 |5" wu l all si, s/se
4 R S & 2 2 eters plug=in inp. &
34 1P sy — o198 17455 9500 | o't .trans
55801 15| 3 |E hE 50 |3 |40 |belt {dir 10{.09 0,18 |99.9 38|30-20k| 30-10k | 56| 0.33100k |5k |0 |15 |5" wu all si, s/s,
7/4 R &t 2 2 plug-in inp, &.
. 4 (P syn wol19)e 15% 50 108000 | Out. trans i
DYNACO Beocord |74 3 |E 4 120 |hys|idier[belt |7 0.2 |03 199.9 90|40-16k|4G-14k [50 | 50{200 | 100K yes 1.0 |meter 2 _track model
b 2000 ¥4 [RP | S syn| (rew) b e
174 M idler
} fh2 6 |70-10k| 30-15k | 4 |18{14% | 9 [38] 8 |498.00] console
14 10 |41 525,00 portable
e .
76 AUDIO ® AUGUST, 1965
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PRODUCT PREVIEW SECTION —

7 TAPE RECORDERS-3

MAGNECORD 1028

MANUFACTURER
KNIGHT-KIT KG-415 ]7'/2 50-15k I %0 | 1.9 3k S0k | yes| 1.5 |meters
3"4 2 - 2
0
low | 14/ 9% | 144 30{ 2 [249.95
i e.f
KORTING Bryan A E 4 1| 2p|dir [dir 7 10.15(0.15 {98120 | 50-20k| 50-12k |45 | 3 |xtal 500k yes eye
K7 34 RP S 3 3R
7
% M Py 3
8w
4000 74 E 4 1[4pyidler|idler |7 D.15|0.25 [99|120 | 30-18k| 40-14k |50 | 70[200 2k | yes eye
F 2 R S 2 2 Im
g (P
20 8 l20]/14 8 [33] 2
4x7 R 1 8w
3000 |742]E L) 1{4p|idler|idler |7 10,15/0.25 | 99| 120 | 30-18k| 40-14k {40 | 8O|200k | 4.7k yes| eye
3% RP S 3 3 1m
M 2 2 |
5 x8 5 | 20|13 7%i30| 8w
LAFAYETTE 10008 7'4 (3 4 1{4p|beit [dur 7 (0.2 1025 | 98230 [40-18k{ 40-12k (45 S0k yes| mete
3% RP S
M 2 b
6x4 17]112% | 7%[37}2 199,9;
RK-675 |74 E 4 1{4pihelt |dir 7 10.2 [0.25 | 98|25 |40-18k| 40-12k (45 50k yes meter
P4 |RP |5
M 2
6x4 X % |6 [32]2 179.95
RK137A (74 2(€ - 1|ind|belt [belt |7 0.2 [0.3 | 98|18 |40-15k| 40-9« no meter
3% RP |Spl &
M rec] dir 1 1 ¥ )
6x4 14|10% | 6118 89.50
MAGNECORD 1024 E 4 100|3 | synibelt |dir 8 10.15/0.2 98|80 |45-18k( 35-10k |50 | 2|50k [150k|yes| 1.0 |meters 2-tk model avail
R S 8p *capstan - syn;
P * 4 reels - 8-p
ne ef | 19/12% | 15% 47 |ef | 648.00
1028 15 E 2 160{3} synf dir |dir 10[0.15/0.1 98|45 |35-16k| 35-18k |55 | 1.0 50k 53k {no | 1.0 |meters 2 -tk model avail
74 |R S 8p @ @15ips *capstan - syn;
' P 15 reels - 8p
no 1711156 | 12% 55| 2 |995.00
c.f,
1021 743 E 1 100| 3| syn{beit |dir 810.17|10.25 | 98[80 [45-18k| 35-8k (53] 04150 | 1604 yes| 1.0 [meter full-track model
2 (R M 8p 3 = *capstan-syn;
* 60| 191124 | 15847 | o | 708.00{ reels-8p
NEWCOMB TX-10-4 E. |4 |01 hysibelt |belts [10§0.15(0.2 [99|45 |30-18k| 30-18k {55 [1.2phi 500K yes{ 1.0 | meters
R syr 2 k|
P ro s.f| 16112% | 9 [36.9 c.zf. 750.00}: less case
NORELCO 95 |3 2 1 5 |~ Joz 180] — |B80-12k |- W I | o eye
M
4 hi 114410 5 112 80,00} approx
101 174 2 1 4 (- |- - - - =Tni hi no meter | battery portable
I 80-8k resp. @1%
yes 11} 3% |8 7 99, approx.
201 b 4 1001 7 [0.14 120 60-16k 40 hi hi no eye
w 3% S 3
M 5% 13% {6% {1 149,561 approx.
401 7Y 4 [100 7 D14 120| 50-18«| 50-14k (48 hi hi | yes meter | built-in ster spkrs
3% S
] Y/ >
1 M J15 |10 |3 229.50] approx.
150 [1s2[E |2 1ldc 100-7k batt, oper.
Carry- RP (M @l cartridge rcdr.
Corder 300-ft triple play.
yes = 2% | 7% 13 ﬁalp?".?x? cartridges - 4 furm,
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PRODUCT PREVIEW SECTION —

TAPE RECORDERS-4

OK! 300D

ae o
(]
SAF
&
NN
T
3R \q;\c'
MANUFACTURER
NOTES
OKI 60-13k 50 L0k | 500 5 meter s/s; incl mic
16 | 11 12%{14 | 3w [129.95
222 74 2 |E - 115 7 (0.2 50-15k 50 {-70 ldk 500k (no | 3 reter s/s; counter:
34 [RP hd output for 2nd
reg chan; Z=800
iy 50 1®7 [12%[16|3w
Dlay 179.95
T
333 74 2 |E 4 118 702 50-15k 47 |70 10% | 500k 3 meters separable spkrs
33 RP S snd on snd;
A 2ea % snd with sad
| | 64,2 16 | 10412% |12% (22 | 3w 289.95
5515 74 2 |E 4 illS 7 10.12 40-16k| 60-10k [47 [-70 1Ok |S00k ) eters separable spkrs
¥4 |RP | S 2 5 snd on snd
M 2ea snd with snd
| 62 349.95
300D 742 |E 4 [l 8 7 10.2 40-18k 50 10k |500% eters deck only;
3 |RP | S walnut housing
u no g 134 6 10%
159.98
1
ROBERTS 1600 2 |E 2 v neter dig. cntr.
RP M nono portable
yes 158% | 10%) 22 169.95
1630 742 |E 4 7 meter portable
P4 RP |S auto ., shutoff
17 M 13 |7% {13% (34 229.95] dig. cntr
1630w ’ 249.95| =1630; walcase
720 73 4 hys 7 ) meters | prof. type
3%4 S syn
1% M
14 |9 20 |47 339.95]
770 P4 3 hys 7 meters l Cross-field
34 syn
17 2 1301 |20% (49 449,45
e %
6000S |74 3 4 dc 5 batt. oper. port,
3 S incl. battery,
1% M- charger, mics
15, 1
SONY 900 M2 |E 2 |100|1{dc idler |3 025 |95 90-9.5k 600 o none *AVC
SUPERSCOPE 1% RP | M L
no B%|8% 3% |5% 67.50
777-4 |74 3|E 20t |10013|hys ¢ |7101 jo1s [99|60 |40-15k|40-10k |50 |-70 250|100k |yes| 3 meter
3% R 4 tcag - 2 = bal
P T d4n
fest no lienm |9 (43 695.00
260 74 2E 4 10011 4p |idler|idler |7 10.17{0.2 99(150{ 50-15k| 50-12k |50 | 0.1}600 200k |no 3 neter
23 RP S 2 <)
il
21
3% 20-206 | % | auhism | 7 |32|3; [239.50
250A 742 |E 4 100|1 | 4p {idier|idier |7 [0.170.2 99|150| 50-15k| 50-12k |50 |0.11600 | 200k [no 3 meter
| RP S : 2
A o 5% 1% | 6%|16|21n [139.50
500A 42 |E 4 1100] |[nys|idler|idier |7 |0.15] 0.2 |99]150 50-14k| 50-12k | 50 | 0.5[10k {200k |yes| 3 meter
3% |RP | S syn 2
M
. i
3% 40-15¢ |5 18 Jiow |12% 56 2y 399.50
I
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TANDBERG 74 328
iy

UHER 7000
MANUFACTURER
NOTES
REVOX 2 meters| snd on srd;
snd with snd;
6-w mon. ampl,
TANDBERG 64 74 3 |E 4 120| 1{hysfbelt |belt (7 [0.1 1015 {99]100]35-18k|40-11k |53 [1.255M |1m yes| 3 eye
kZ R S 3
17 P M .
" no 20-25k |2-4| 1412 |6 33Phi |498.00
- R-100k 2-4
74 74 21E 4 120 14p |belt |belt |7 10.15/0.2 [99 {100|40-16k[40-10k|53 1.29 3M [ 500 |yes| 5 eye
34 RP S] 2
14 M 2
4x7 20-25k 124 | 1612 |65 [33(2-hi [449.50
2-100k 2-4
TELEFUNKEN Magnetophorii 3 | 2 | E 2 18| rdc|belt |belts |5 0.2 98] 240 40-14k 0.152k [2M |no |5 meter s/s; battery
300 RP |M 3 operated
3x4 5 | 1B410% |3 7.5 pp [109.95
Magnetophon| 74 2 |E 4 180(1(4p|b3lt fidler [7]0.15/0.2 [98]180|30-18k|30-16k{50 |0.152M |50k no | 5 eye 2nd spkr built
97 34 |RP |S 3 3 into case lid
D | %/
eluxe | o . 38 5 [16[s |11 [29]2 [279.00
Magnetophon| 74 E 4 10| | 4pfbelt |idler |7 [0.15(0.2 |98{180]30-18k| 30-16k|50 [0.15|2Mm 50k (no [ 5 eye
96 3 RP S 3 3
DeLuxe | 174 M
3x8 5,1161{9 11 [24|1 249 .00
UHER 4000-S |74|2 |E 2 dcbelt bbelt |5 10.15(0.2 99 240 [40-20k [40-17k |56 |07 Pk B7k | [5 ineter s/s
3% RP M ht. 3 3 i M
1% syn
Yl 2x4 1100-12k 160-19 {8 [11|19 pP®% [7 |1 420.00
. 1 5k e f
6000 7ol 2 IE 2 synlidler jbelt (7 0.2 938|110 [50-16k 42 10.2[200 [0k |no |5 imeter
RP M 2 x LM
3x5 [75-12k | 50-16k |4.5k[15D 4 7 p3a 160.00
5 4 15k b
7000 742 |E 4 syn|idler [belt 17 ]0.15/0.2 98110 |50-18k |50-15k [45 p1d2k |50k |no |5
3% [RP |S 5) 3, 1M
M
3x5 [75-12k150-16k |4 |1SP4 |7 fhe |2 250.00
5 4 15k e f ™
8000 7|4 [E 4 synfidler belt (7 D15 (0.2 198 110 [50-20k [ 50-16k |50 0.1502k  Fok yes |5 meter
3% IR S 3 3 1M
1% P ]
%1d ia- =
ilot 3x5 |75-12k[50-16x {4 115(14 [7 192 {420.00
5 4 b.7x ef
9000 743 |e 4 hys(idler [belt |7 [.08 |0.11 [99.5110{20-20k|20-15k |60 P.195k 7k (no 0.15 | meters wal case
3% (R S syn 2 2 1M plastic cover
: P M =] 470 222
i 7.5 ef 1500.00
VIKING OF 88 3| 4 lap Jbelt [bet |7 |0.2 9.5 90 |30-18k|32-12k |55 | 1 no meter | also available
MINNEAPOLIS 34 R S 3 3 as 2-tr model
< none 13i6% 13 [22 339.9
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PRODUCT PREVIEW SECTION — T 4 DF' R FCOR DERS-6

SONY 777

~
& /4 § @ &
RN T i
S < \:\/ A \“" (él 83
$/8 S S /x °"\\\
. SQ & \3 §$ éw:;‘- :;-
A L3
/S A §\§é"
& 4\“7\ <
e € 0
MANUFACTURER $ \\q? L 95 $
»a o ¥ N >
$ 5/ s/ 3
§ R/ § S/ &L & &
s/ S Tf ) v/ </ NOTES
.
VIKING (Cont'd)} 220 el 4 |E 4 belt yes meter | automatic
Retro- 3% [R. |S hys reverse
Matic P M %
P no 168 15 {45 860.00
STUDIO {2 |up any [any 3|2-6pbelt [beit  (10(0.2 9.5 35 transport only,
96 * flo hys no electronics
Transport 4 y '1585.00 | speeds-7 & 3%
no 19({7 12% {50 andup }158&7 ; 3%& 1%
230 2 |uplany jany 3|4p |belt |belt |7 (0.2 [99.5| 45 transport onty,
Transport |* fo or 16 —| no electronics;
5 opt o 322.00] speeds-1587 ;
no 19/8 |10%]|22 andup | 7 & 3% 34k 1%
WOLLENSAK 1288 741 |RPE |4 100|1]4p |beit [idter |7 0.3 135[50-17k| 50-8k |48 [2 I10k 470k {no |3 2 meters | sep. spkrs,
3%| S 3 B 10 x18 x5
M o 8 [16113 | 7% [2312-8 1259.95
1980 74 1[RPE |4 100{1 | 4p [belt [idler |7 10.3 135|40-18k[40-13k |48 |2 [OM [470k |no |3 2 meters | snd with snd
3% S 3 )
M
2 2
4x6 1.;5 21y, [9%e (42| 8 |339.95
5150 41 RPE |2 100|1 [cap]idler |idler |7 |0.25]0.3 70 |40-17k| 50-10k [48 | 2 |10k [33k |no |3 1meter | all these models
3% M run 3 3 have same specs
1% 4x6 18 7 10 |20 149.95| except as ind;
e all are new 1965
odels
5200 4 2 meters
(deck) S
M £#0 lg THe |9% |18 179.95
5250 2 meters
2
4x6 8 |16/ 7 10 |22 189,95
5280
2-6 19110 |10% {29 219.95
/4|
5300
sep 20{8¥6 | 10%¢[45 279.95
7000 1% 2|E 2 1 60 |40-15k @ 1% 2 [10M |1 2 neon | stereo tape
{deck) RP S * 3 M cantridge, 3%4sq.
N 1 all these models
o 14%7 | 14%]32 339.95| have same specs
except as ind.
7100 | all are new 1965
g models .
4x8 8 399.95| xcartridge
change cycle
7200 { { sep To % 15w Q] 45995 ¢
N I O B L
80 AUDIO e AUGUST, 1965
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‘ﬂ }x 11 could hide tight inside a I B 1L

Jl&[f fnergi@er Was very special i

Once wpon a line, fere was a new
kind of sfereo amplifier.

TF5 name was IBIr Eneriger.

Groodness, how special
tnergizer never gof” foo warm,
never made noises or hummed,
didn't dislorfa lind and
wasnt microphonic at all.
Because T BI fr\eré@er Was
all solid slale and siayed 80 cool
and slayed so quiet if” learned it
could do What no offer sfereo
amplifier could do.
T could hide.

oudspeaker box.

i
&
i

See [he prelfy
ngr%g%rlg%er?

1ot ifgou %
dont wanl fo.

Model SE401 80 Watt Solid State Stereo Energizer

Replaces conventional stereo power amplifier; sets new standard
of audio perfection. Unique plug-in equalizer board integrates with
specific speaker system used. Non-microphonic. Effectively non-
existent hum, noise or distortion. Factory installed in one loud-
speaker enclosure. Also available sepatately or specially integrated

\
and installed in your present speaker system.
ing Stereo Energizer.

- JAMES B. LANSING SOUND, INC. 3249 Casitas Ave., Los Angeles. California 0039 + Tel: 665-410t '

D el

Circle 134 on Reader Service Card
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propuct PREVIEW sEcioN — A T TR OPHONES - [

ALTEC M 30

|

ELECTRO-VOICE

635A

rd

NEUMANN U-67

NOTES

ALTEC-LANSING 686A dyn fomni [no metal | baked 3)/5'01 70-20k lavalier
enam |150/200
M30 cond|card [no  [Mylar|metal 30-10k | 20-20k 30 Med x | 2 |[stand | 280.00 |sep. pwr. supply
ormore 27y
AMPEX 701 dyn |omni fno  [Mylar [dicst | ptd high [70-10k perm |6 phone %d x & | hand/ 9.95 |with stand and
atum affxd plug | 3% stand lavalier
2001 dyn [omnifno | mylar|alum § tex'd high [50-15k [ " 1%d 8 " 34,95 |with stand
plas | br.stn x 7t
DYNACQO B&O ribn {fig  |no dural [brass | br.chr.| 50 [B0-13k spec {20 | none 1%edx 15| %27 59.95
50 8 2.5 4 T4l
B&O " i " " " L i " ] " " " " 69.95
53
B&O w v I B i ) 200 " DIN | " " " W W 89.95
100
B&O " i " " " " " n i n " 1¥Ked x " " 149.95 [stereo microphone
200 10%s!
ELECTRO-VOICE 635A  |dyn fomni|no [acous [retal | br.chr.| 150 0-15k (149 {Cannor 18 |none | 1%z 6 |%-27 | 49.20|built-in pop filter and
alloy 2 5%el adap windscreen; shockprf.
676 dyn |card [no i s ",gr | 150 BO-15k (151 lof Amph[16 [none | 8% x 12 " 60.00 [slim cardioid; 3-pos bass tilt
argold| hi 3 152 hi 14d integral switch
664 dyn [card |no A o o 150 K0-15k ({1491ef " o " 1d x 26| " 51.00 | for exacting PA and recording
hi 3 151 hi The applications
619 dyn |omni [no " " TVar 150 [70-10k |151 [none [161q none | Phhx 36| desk 28,50 | push or grip to talk switch
. hi 3 Phx 4% stnd with locking feature
667A dyn jcard |no W b gray 50 ¥0-10k (150 |[Cannorj20 | none 6hd x 24 | boom | 207.00 | professional cardioid;
150 145 94t orstnd 6 variations of response
250 149
GELOSO M52 dyn [omni [no metal | br, chr.| 250 [60-20k spec [10 [none |1"dx 6 Yoo 55.50 | cartridge type; anti-hiss
= 3% pipe shield !
M53 " R " [ 45k i i {0 E " 6 1. 55.50 |same as M52 exc. hi-Z
M18 dyn ! " " 250 " none | " " 1"d 6 {collar| 18.95 |removable cord and holder
- x38 orcon layalier type
M19 ! ! L " 45k " " " . " " same as M18 exc. hi-Z
M22 dyn [omni|no " " 250 " ! " N " u 1% 29.95 | cartridge type
pipe
NEUMANN U-64 condlcard [no  {Mylar|metal | satin | 30/50 | 40-18k |137 . [Cannon[25 [Cannon | 3d 3.5|%-27 | 360.00 |miniature type; switchable
chr. |150/250 x 4%l swyl 10-db ovld protection
U-67 cond| card o'mni Mylar| " ] " |40-16k (142 |suppld " W 2Y4d x 16| " 460.00 | switchable ovld protection;
fig8 Th prox. corr. sw; ideal for close|
miking
M-49C | cond card| cont [Mylar| " " " 30-15k |139 [suppld " U 3"dx 294 v 495,00 | var. pattern remotety controll
om-§ Ol internally shock mounted
1 KM-56C | cond card}omnifMylar| " 0 " " " suppld " v | e 5 0 460.00 | miniature type; M-S ster.
| flg8 6" susp. accy available.
82 AUDIO e AUGUST, 1965
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PRODUCT PREVIEW SECTION — MICR OPHONES-Z

‘RESLO RBT/H

-

SHURE 545
SENNHEISER
MKH 404/405

PML EC-61

&
MANUFACTURER &
&£
f
NORELCO D-119ES |[dyn |card |no |Mylar| netal 40-16k [147 annonf 15 {Cannon
3
T
D-12 dyn [card|no  [Mylar | ’ 148 15 | none 5% x 17 99.00
2% x
2%
C-12A | condcard|yes |Mylar| 20-20k |136 Cannon| 66 | Cannor 480.00
omai 2
| fig8
DX-11 dyn |card| no  [Mylar| plas 50-15k |146 15 | none 130.00 |buiit-in reverb., controllable
35 130 I
I | ! |
T EY T
PML * KK-61 cond omnifno  |Mylar|metal| satin I lanh 130-18k | =70 | none |10 | none [Medx 1.25| %-27 99.50 requires pvr supply; lo-Z are
cie. | 3 | 2 balanced; hi-Z unbal.
] T
EC-61 cond card] no ki ! ] L " ! [ " ! 99.50(sane as KK-61 exc. pattem
| i
DA4HL | dyn fcard|no [PVC| * | bk | 200 [60-16k |71 13] " ] %dx| s 34.95|built-in wind scr; Z varied by
anod hi 2.5 | x5 cable change
RD36 dyn |card{ no " " |satchr " |30-20k |-74 7 18 | 1Yax 5.1 89.50( fur. with flex. gooseneck
&hlk 5 (374 Z chgd by cable
TC6 cond cardjno [Mylar blk & 200 |30-20k | 60 ' 1d x 14.3 295.00] Built-in s/s pwr supply
silver 2.5 7% rechargeabie
anod.,
RESLO CR2 ribn [card | * | dural |metal |satchr [ 30/50(60-16k |150 [spec |18 | none 15x 9 |%-27 | 50.00|also avail other finishes
& gray | hi +4,-5 2% x *all are adjustable by means
£0al L 45 of damping for close talking
RBT/H " lfig8 u " satin 30-16k |148 ' | 1.5x " 50.00 |or high-quality speech work,
chr B 1.5x with some cardioid effect
= - e new models; not same as
VRT ' ' 300 [40-16k (155 9 75.00 Celeste, Symphony, etc.
2 i/
SR1 " flor 250/ [30-20k |147 1.5x 11 112.50
bmze | 300 2 1.5x
£
PR/H ! E | satin 30/30150-15k |150 ' ' 43.50
chr 0l -}
SENNHEISER MD407 |dyn fcard |no | plas |plas |[dkgry 200 |100-12k (56 |unone | 5 |phplg { 3x2 9 32.00 | *selfstanding & thread
& |&chr hi orph x1,5 forhome tape recorders
metat
MD403 |dyn |card | no L metal [brsh 200 |80-12k [-56 |none { 5 {phplg {3.5x 11} * 41.50
chr 80k 3 orph 2.2x
L5 Il
MD21 dyn |omni [ no | plas |metal [chr& 200 [50-15k |-53  fruchel| 5 | none 4.7 x 9,2] 57.00 | *thread or gooseneck
tacq 1.8x for TV news recorcing
18
!
SHARPE FM-2T 20-20k no I 34.50| cordless FM transnitter
s/s
HAM-301 |dyn 60-15k spec 21.00| 40 db noise canceilation
| at 1 ke.
T T ]
SHURE 545 dyn |card | no |Dura- |metal | chr& 150 [50-15k (149 |Amph 18 | rone |[1%d 9.6 |%-27 51.00|* Shure "Duracoustic"
bik hi 151  |MC4 x5%gl i **swivel adapter incl.*
7
555W dyn [ultra|no spec |di cst| satin Imh |50-15k (149  |Amph |18 | none 2;::(( 26 (%-27 | 51.00 |has 3-way Z sw + on/off
card alloy | Zn chr 153 MC3 M sw. mod. 555 w/b sws,
578S dyn |omini[no  [Dura- |steel | satin 05 30-15k {151 |Cann |18 [none |%d x 13| " 54.00 | permanent swivel mount
chr hi 155 e with on/off sw
5505 [dyn [omniino [Dura- [metal| satin " [50-15k (149 |amph (18 | none | 1%2d 15[ 41.40 v
* chr 1% MC3 x 4134
x b6Y%
580SA  [dyn [card [no |[Dura- |di cst| " hi 150-11k |155 [att. [15 (none | i¥ed 22| 35.40( on/off sw built in
58058 & bik lo g 152 [able x 6% 31.20| 5805A matched for-
stereo, $70.80/pr
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provuct preview secion — VIICR OPHONES -3

MANUFACT URER Q@

SONOTONE CM-10A | 2M [50-12k |15
- =i — A
CM-1050 |cer | M |50-10k |163
WR | { |
— — T + - 1 ‘ ——— t ~
CM-30 ]cer amni [ no plas | gray 1M | 60-7k |160 | 6 | 2Y%x i 14.70
| | ‘ " I 314
e - — — —t — F—}L ——— 4 —
DM-10 |[dyn [ezmi|no Tl\—llylar eta 13 10k ’ﬁO—lbk 153 7 |phone |1%sd 24 -st la
| | hr L ‘ ‘ P x5 | | 600 &
#’, .I. UES—— ) = _T_ _‘ - | — 1 S N ———
DM-70 yn [omni|no  {Mylar [metal| br | 10k |60-15k {153 | e ‘ = a
| - ! 4Yyi ) & -
| | BRI S | | ' 1 '
| |
SONY C-37A ond om :|‘ ye ol etal [br. chr. | 50 |20-18 |—52 |‘ s Treg ‘ 16| %-27! 295.00] wit rryimn " &
| | | *z“gr!ZSOI | | [ %56 L | | power su
R- [ |metal 1| fl hi |80~l(\k L. spec |18 | — 3 x 9.4 e | 375.00] es ke; price incl
= T 7+ L { = | 1 2% l . | tube FM rec. & carrycas
F-91 | 1 | al br.chr -18k |150 [:pcc 18 et x 5 _]:/5—27 149 .50{ “ available 150, 250,
| & fIblk { 1134 ‘ sw . select
I | |
¢ et ; ; 4 - ! ; |
SYNCRON AU-7a |cond card | no ’Myiar| alm ige | 5000 40-20k | 142 |spe 20 | ;Z; ‘ 3 | 5-27 | 1 0| transistorize f-co
| ick | 2 Z3 f ret
t t 1T t T + - + t + + )
LTV UNIVERSITY A HE |dyn [card [ no ‘ ar | aju | fit bk ‘ 150 [50-15k |151 (huilt-|15 ne | 1%ed | i 39.95¢
| | fawod || fw | x3%s | | |
8000 dyn | card | no ! zamac| br I 250 |70-15k 151 [Camn |15 | 1354 16 29.95( supp. with stand adapter
l Y I I | | x6h | I for 44 pipe. shock mtd
- 1 | A T - S S — :
8100 dyn | card | no -+ | |154 15 | 17 | 31.50]
E—— | [ | |l - =1 L I - i
2000 d omni | 0o 50-14k | 143 } iilt- | 15 1%52d 26 23.10
| x 6
T — — —l" - — J- —t T !
1000 [dyn [card | no T ' #30-1&( 147 18 [ [ 38] | 81.00f
4 L e +—t
VEGA Vega 20 Jumn. no | Mylar | alum | blk vinyl| 4,m, h |20-20k 157 |[none |20 |Cann l % | 6 I std | 185.00| regs. sep. pwr supply
Vega 22 | ' { & alum | 2.5 | | x5 | swyvl | 315.00]( stereo -2 mics & dual p.s
T =T == == +— ' t !
Vega-Mike |dyn |omn. no My|ar| alum | dk. gry| hi or |80-14k [140 ire- |non \ 1 d T%| lav ] 546.90] price incl, Vega FM recvr;
| | | enamel | lo Iess x5 | * operates in 25-45m¢ band.
s | ! | ] | | | | |* or hand held.

but think they
can't afford it!

(NEW NEUMANN

\
L
N

NEUMANN CARDIOID CONDENSER MICROPHONE

Ny

s\\
\
A

P
Once again, NEUMANN proves its leadership! The linear admittance capsule...a new condenser element concept
two years in development ends usual cardioid mid-range deficiency for non-centered sound sources. This important
innovation is enhanced by another exciting feature . .. NEUMANN quality at new lower prices. Six U-64's from 6-way
power supply—$260 per mike, dual/sterec system— $310 per mike, single system-$360. For any cardioid appli- o
cation the U-64 is the best answer and your best buy! Ask your franchised dealer for a demonstration or contact:

S<OT HAAMNM
AUDIO CORPORATION

2 WEST 46 STREET, NEW YORK, N.Y, 10036 * 212-C0-5-4111
In Canada: J-Mar Electronics Ltd., P.0. Box 158, Don Milis, Ontario © 1965 GAC
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PRODUCT PREVIEW SECTION — HEADPHONES

KNIGHT KN-875

SHARPE HA-10

SUPEREX

KQOSS PRO-4

MANUFACT URER &
"(V
S
8 NOTES
AMPEX | a70 [ey |40-15k| 8 ! foarm ear pads
| i [ A=
[ an dyn]40-15kl 8|8 24037.95]inc!. ster. bal. cont,
{ - Iat headset
KNIGHT |KN—87~1 r[20-16k| 4/|4,8,16 16 /14.95/ foan
| 164 h
I T T i f
KN-87¢ster |16-16k| 3/4,8,16 | 13119.95190Iy-foat
| I 16|
] I
(KOSS PRO—4Idyn |30—20k 50(4,8,16 19(45.00 ‘ ftuid-filled cushions
A | .
' [ SPABdeyn i10-15 4|4A8,16 115124.951extre ely sensitive
il =T — 4
! SP-SN‘de'IlO-lSk 5.:14,8,16 Iz 24.95]|
] { | o
| SP-5SM|dyn IlO—lSk SJ 4,816 l 143 | 10 | |8 [12[24.95]for use w/ elec organ
! | — i
— : -
.l ISP—SVV\1dyn 110-15k| 5.34,8,16 143 | 10 [ 2o (8 l12 24 .95 no common ground
e I ; [ i [ | # 1 ;
| LAFAYETTE | 767 Idyn]BO-lSk 8’4,8,16 2 vy [ | 3-cct [e 11 |11.88]foam ear pads; inc!
| | | | | | | J plug | 1/4[ overt'd jetn box
T T T
NORELCO K-50 |dyn |20-20k | 7?4 4,816 ‘127l ’ | | I22.50-
S i O o il
PML | D-42 |dyn i30—20k.200| 815 1300 | 0252 |none |6 [63]24.95]|det. ear pads; can be
| | | | | L 1 | washed for sanitizing
I L ! |
PIONEER | se-2p |ayn [25-106| 16| 4-16 | 500 | | 3-cet |6 | 16] foam ear pads
1 | 5 | I | ! plug 1
[ T T T
l SE-2P |dyn l30—18k 16| 4-16 | 125 | l" 16 air-cushioned
| | 2-way I 6 l | | ear pads
IS fl { | 1 1
1 T T
[SHARPE | HA-8 |[dyn }20—151( 8 I 120 | 2 |2 {3-cct |6 |I 14124 .50 |foam ear pads
| — 4 I____4 plug I I
! HA-10 |dyn |30—15kl 8| [ 13| 2 |2 B 22|43.50J£quid seals
] ' S I S — +
CM-4 |dyn {20-20k| 8 110 | 2 3 6 |14 |14.50 |molded soft viny!
L | L | | | | [ || |ar pads
} — — . - — i
SUPEREX ST-PRO|dyn {40-22k [16(4,8,16 |30 [125 | 2 3-cct |7 |15 ‘50.00 [soft vinyi-foars pads
Jcer l | | | | plug | | 2-way; tweeter is cer
; - . -
[ ST-M [dyn I40-18k!16]4,8,16 [20 hos| 2 | 7 s 29.95]
| cer | | I |
- 1
| ST-5 Joyn |40-15k[16]4,816 | 20 |25 | 2 7 14 [24.95 |soft vinyl-foam pads
l |SX—800[dyn 140-15k | 16/4,8,16 | 15 [110 | 0.5 |7 {5 [21.95
1 i : i I + 4_{
' :SX—7OOIdyn [40-15k[16]4,8,16 [15 o Jos [7 Jo'[22.95
= . ¢ g 4
TELEX ST-10 idyn |16-15k|45|3.2-16 I 1 24| 2 |3 [3cct |8 |12 |24.95 * for 95 db SPL
| S 1B 5 plu | softearpads |
| | sT-20 dyn I16—15ky4513.2-16 | 175 A28 115 8 12]29.15 integral vo!l. cont.on
| o0 pr pegises el Rl 58
| [ HDP- ldyn |30-15k|45[3.2-16 1201 |3 ls [12 [24.95
| 53a 10 | | ]
AUDIO e AUGUST, 1965

WWW akhrerieanadiahictary com

Futterman
Model H-3 OTL
Stereo Twin-50

Consider a vacuum tube
power amplifier so “good” it

can readily prove its absolute
superiority over any other
(whether tube or transistor) on
the market today...Indeed, an
amplifier so “good” that the
line between prysical limita-
tion and theoretical perfection
is, for all practical purposes,
erased. In short, consider the
revolutionary new -Futterman
Model H-3.

With a frequency response of -0,
—~0.5 db from 5 to 90,000 cps and
—3 db at 200 Kc...with harmonic
and intermodulation distortion so
close to zero that it is virtually un-
measurable.,.with a signal-to-noise
level that is better than 90 db
below 50 watts...with an unprec-
edented damping factor of 200...
with a square wave response that
has never been approached by an-
other amplifier.. . with a unique
patented tube circuit that does
not require the distortion-produc-
ing transformers that are integral
to all conventional amplifiers ...
with a built in stability that is ab-
solute proof against the severest
of load configurations and condi-
tions...with a power output very
conservatively rated at 50 watts
RMS per channel (15 or 16 ohm
load)...with all this, the new Model
H-3 is truly the ultimate amplifier,

Quality construction is basic
to the Model H-3. Every component
and part is made in the U.S. and
is of the highest grade obtainable.
Meticulous care is taken in the
fabrication and testing of each H-3
amplifier and each is backed (ex-
cept for tubes) by a full two year
warranty.

The price (incl, cage): $288

For further details,
write:

Dealer
inguiries
invited

harvard
electronics co.

693 BROADWAY, N.Y., N.Y. 10012
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MULTIPOLE CONNECTORS
UNSHIELDED

MINIATURE SOCKETS
SHIELDED AND UNSHIELDED

Ve

MULTIPOLE PLUGS
SOCKETS & CONNECTORS
UP TO 36 POLES

MULTIPOLE CONNECTORS
DOUBLE-SHIELDED
SHIELDED, UNSHIELDED

BANANA
PLUGS & JACKS
More than a hundred
configurations. Bunch
pin, transverse slot, leaf
spring, rigid handles, un-
breakable handles, quick-
acting, with or without
strain-relief, Available
in over 20 colors.

PHONO PLUGS, SOCKETS

BANANA
AND ADAPTERS PLUGS & JACKS

R —

TEST PRODS
THIRD HAND PROBES

ULTRA-MINIATURE
AND MICRO-MESH
ALLIGATOR CLIPS

ALLIGATOR CLIPS

MULTI-WAY
STAINLESS OR PLATED

BINDING POSTS
AND TERMINALS

ALLIGATOR CLIPS
INSULATED, QUICK-ACTING
e ———

MINIATURE
SWITCHES
Ball bearing detent.

HIGH PERFORMANCE

HEADSETS
MINIATURE EARPHONES

LANGUAGE LAB
THROAT AND HEARTBEAT
MICROPHONES . TRANSDUCERS

STEREO
MICROPHONES

Sound
control boxes.
Complete with
volume control and
driver units. With
acoustical headset.
As engineered and
manufactured for
a major Ameri-
can airline.

Request:
O Plug, socket
connector, test prod
catalog. [J General
catalog, including min-
iature switches. [J Pro-
fessional and con-
sumer microphones,
headsets, trans-
formers.

PROFESSIONAL
MICROPHONES

ACOUSTIC
CONTROL BOX

RYE SOUND CORPORATI ON ¢ 125 SPENCER PLACE, MAMARONECK, N.Y. 10544

Circle 170 on Reader Service Card
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PRODUCT PREVIEW SECTION —

MISCELLANEOUS—1

ACOUSTIC RESEARCH

gh x 3 ¥
w . v 1
Price —
 or unfi REY $7.50
Nee re
fpe , with wegl t witl
AMPEX Rec T
eries: Regular > 960', 00',180
> r drices — § 2
te $3.50
Slow- 19 Oxide ' .
engths, 0 Mylar. Pr $4 0510.75
900 Series: ranges from 150" 1. 5-nil reel at 65¢ to
2400' 0.5-mil reel at $7.95, in both Myla acetate

hases. Other lengths are: 225', 300', 600', 900°, 1200"
and 240

Ac y Kit. It agictizer
head cfeaner. tape sphcer, splicing tape, leader lape,
otton swabs. Prce — $22.50

F r Actuator, Madel 100, d fo
witl Ainpex ar “tape recorders and najor ma
wtormatic lide projectors. Pricer— =12.95. Adds
wusic and narralion with automatic slide changing for sfide show
AUDIQ DEVIEES New Formula~10 All-Purpose Audiotap:
new-fon Audiota 5 1
pre onts in elic perjormal Al ail, t e G
pletely compatible, pennitting e interc jeability wi t
ik c stierits
New Fornila~-15 Low-Noise Audiotape
This new w-noise’ Audiotape 1s umque in that it not enly
provides excellent low-noise characteristics, hut a doe ?
sacrific 10se characteristic essary for critics rofession
recorditiy
Prices n applization Trom dealers and distributors

AUDIO ORIGINALS Component Cabinetry
Larae selection of shelf-type and floor-standing equip-
nent and speaker cahinets in many popular styles and finishes .

Prices range from $79.50 1o $329.95

ELECTRO-VOICE XT-1 Stereo Mixer Transformer

Combines stereo channels to imone for center chaine
r remote mono londspeaker. Price —~ $16.50

KD&A Anstocrat Enclosure Kit. Walaut exterior, folded-
tiom kit, for 17-7i speakers and "buritding-hlock” mid- and higlh
frequency speaker combinations. Size — 291,2" high x 19"
wide x 15 ¥g" deep. Price — $60.00.

KDLO_EqmpmemErcjs e Kit. 291/2' high x 21" wide

x 184 deep, with adjustable shelf for electronics; [ift top
and front-opening doors. Price — $75.00

BB1 VHF Building Block Kit. Includes T35 tweeter, X36

crossover network , wiring hamess, and AT37 [evel control .
For use with high-quality 16-ohm woofers. Price — $44.00.

BB4 Midrange Building Block Kit. Includes T25A driver,
X8 crossiver network, wiring hamess, and AT37 level control .
Price — $§108.00.

BARZILAY Couponent Cabinet Kit, Model 18
Consists of 1 equipment cabinet kit and two speaker en~
closure kits in oiled-walnut finish. Assemble in 4-6 hours,
ising only Phillips-type screwdriver. Prices: $299.00 cor
plete. Equipment cabinet anly, $179.00; Speaker pair,
$120.00. Other kit and assembled designs available.

CBS LABS Test Record — Seven Sieps to
Bpue! Lmlnu!x 4. includes L-R identification, speaker phas
alance, tone-contro) setting, buzz and ratile (denti
fication, and tracking study. Requires no instancnts or lech
ical knowledge. Delailed operating lethy £E. T. C
is included. Price — §5.,
THE FINNEY COMPANY FM Antenna

FINCO Model FM-4G Broadband (88-108 mc) Twin drivers,
wide-spac -elenent, 300-ohim antenna witt very high front to
ack rtio. Upto 9.6 db gain across FM band. Pre-assembled
with snap-out self-alignug sleeved elements. 7'9" square boo;
554" tuming radius. Gold Corodized Price — $24.90 i

FINCO Model FM-5 Broadband. Similar to ahove, but wilh ‘
10 clemel né 1 ga LO" square supported boom, and
70" twming radius. Price — S B

FINCO Model FMSL Stercolog Broadband." 10 eleneats,
-element multiple drive. 4 direc tors, 1 reflector, narrow
paitern. Upto 11.0 db gain. Same size as FM-5. pr —$39.95

FINCO Model FMSL-12. As abave, bul with 12 elenents
6 directors reflector; up to 12 db gain. 13' square split &
witht tube supports, 87" wumin radius. Price, $49 95,

FM Band-Pass Filter, FINCO Model 3007, Passes oul
and frequencies with Tess than 1 dh loss. Effective i e

nterfereice to FM reception caused by TV, radio amaleurs, CB,

auto ign 1, fluorescen s, etc. Price — $6.95,
FISHER -10 Spacexpander (Reverhicrator
Ma ed with m ereo preanps and power a

ntegrated amplifiers receivers, and tape recorders to create ¢
trolled reverberation, Delay time, 33 Hisecouds; deca:
2 secs (@300 cps. Input voltage range. 0.2 to 5 volts. |
Z, 250-k o output Z, 2000 ohis. Unity galy. Hu

O db below 2.5 volts. Price — $79.50

GELOSO Mic. ne Acgessories
) |
lexible qo ¢ icropione supports, noiseless. Models
F6,9%/2" fony, S11.95; F8, 141/3" long, $12.45; F7
12" long, with on/off switch, $17.95; F9, 17" long, with pi/off
witch, $18.45.

Dual Mike Holder, for either directional or nen-directiona!
icrophoties or both, Madel SD87, $12.75

Mike Mixer, for 4 microplione inputs, in portable case, for
cither 110 or 240 v. Model G300V, $131 .95,

Floor Stand. Al steel, 3-legged triangular base, brushed
chrom 1ish, friction grip; extends to 5'. Model B92,$19.95

Desk Stands. As above, extends to 2'. Model B82, $17.95.
Model B8O/CR, 3" high, chrome stand with rubber edge, $4.45.

GREENTREE ELECTRONICS AMERICAN" Tape

Standard Series, Acetate base, 11/2 and 1 mil; lengths of
150 to 7200 #t., 60¢ to $24.50. Mylar base, 11 , 1, and
L2 1il, lengihs of 300 to 7200 1t., $1.25 to $18.75.

Professional Length Series, Acetate and Mylar; lengths of |
600 to 3600 ft. Only compiete line of fong-playing tapes .

Low-Noisc Slow-Speed Series, Acclate any Mylar bases,
full {ine in iengths from 600 to 2400 ft .

Circle 136 on Reader Service Card P
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~ Pinnacle of

imagery !

From the traditional house of sound
comes the fabulous HERITAGE
SERIES of sound systems. UTAH
has a tradition of preducing the
finest quality speakers and cabi-
nets and this new series is part of
that heritage. Both bookshelf and
console models set new standards
in total guality. Each high styled
cabinet is individually assembled.
Tweeters have a “doubla shell” con-
struction with fiberglass between
the chassis and outcide cover to
minimize reflections. High flux den-
sity and a special cene clamping
techinique contribute toward the
high efficiency. Woofers have mas-
sive Alnico V magnetic circuits and
large diameter voice coils for effort-
less reproduction. Utah’s cross-
over networks are tailored to the
reproducers and enclosures for
best system '‘balance” and mini-
mum distortion.

Hi-Fi/Stereo Sound Systems

Keritage |

Bookshelf Madel
3-speaker system
12" woofer
2--5# tweeters

Heritage H

For the expert
connaisseur
4-speaker system
Frequency response:
25/20,000 cos
Power handling:

50 wetts

Heritage (Il

A new level of
music enjoyment
8-speaker system
Frequency resfonse:
20/20,000 cps
Power handling:

80 watts

Write or call for complete information

HIUNTINCGTOMN INNIANA
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choosing
hi-fi
equipment’

Amid
superlatives, the
gimmicks,
specifications and
the gadgets, don’t
lose sight of

the object of
itall.... for the
closest approach
to the original
sound

Write direct to

Acoustical Manufacturing
Company Ltd.,
Huntingdon, Hunts,
England.

or ask your own Hi-Fi
dealer for full details

Circle 139 on Reader Service Card
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PRODUCT PREVIEW SECTION —

MISCELLANEOUS-2

HARTLEY Crossover Network

Two-stage crossover network, for woofer and midrange
tweeter, fo is 350 cps, with 12-db droop; employs 2 capaci-
tars and 2 mductances. Model 350, Pnce $40.00

R
wi
b
-
e
v v
°
F+ 4
IMC MAGNETICS Fa
Fits anyicabine i t al drift and adds e
fe of cquipment by improviy ponent life. Rugged inctal
ising acts as cfficient he , adds to or and bearing
fe. 115-voits a.c., 0.1 amps. Exhausts aic 10 to 20 times
per mutite fr prage ositre ipplicd with'mo g ki
instructi r univer i st Price —$14.85

INTERNATIONAL ELECTRONICS CORP Muliard Tubes

Supplied in 2 proper balance in the o
1 stage power ers cing reproduct
guality in your ¢ system, these Mullard Tubes are ideal repl.
ts. Matched palrs are available i all popular types, ranging in
price fronr $5.00 per pair for E£90's to $23.90 for KT88's. Order
from your dealer, e snifix “MP" 1o the tube 1y Jndicate
iched pair
JFD ELECTRONICS FM Antensas and Accessory Equiptient
Model L.PL-FAI10 Log Periodic FM Antenna. Ten elements,
i ding 5 drive e sar co-linear directors provide gain up 1o

A1% netler than the hest 10-element Yagi. Narrow beam widih of
37.50 and from -to-hack ral f 26 dh, coupled with a VSWR of
1.5.1, yives superior perfomance. Gold-aredized protective |
ish wedance, 300 5. Prise 49.95 list.

7,

Mode! FT-1 FM Signal Bouster, Quidoor type S
rnragedized amplifier may be mount antenna hoont or nasi; pow
ered by low 1age through e from Indoor power supply
Provides outpit for two FM ¢ at galn of 16 db and noise fig
of 5.3 db. Maximun mpnt 45,00 rovolts; maximn

tput signal, 292,5 Crov $34.95 list.

Mode! EF-1 FM Signal Booster, indoor type ransis
plifter with output for 1 300-ohm tuner. provides extra sigr
requlre r A€ mle 0. Pric $17.95 list

All-Direct FM S Aatennas. Three nodels: AFM400

with roo tkit, $11.95 Hst; AFMA50, with add-on kit for
existing TV antennas, $6.95 [ist AFMA75, same as AFM450
pius 50 ft 300-ofin i 2 fs. Pr $8.95 list

KERSTING Quick -See" Record and Tape Storage
odet A-10 See" [ provides for 100 12-in. LP
hums; $13.95. Other models hold from 50 25 albums

prices range from $7.9510 $16.95

Mod R age Cabinet 2214 widg

and 15" deep, $54.95. Other models available

AUDIO e AUGUST, 1965
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That's what our British friends call an
equalizer and, we too, think it is a very
appropriate name. Today’s recording de-
mands continually specify curve bending
for almost every channel. And, the 1%~
narrow FAIRCHILD Curve Bender (equal-
izer) offers complete flexibility. Unit in-
cludes five equalization points at 4, 6, 8,
10 and 15 k¢ with a maximum boost or
rolloff of 10 db in 5 steps. The FAIRCHILD INEMATIX, INC o
Curve Bender also has low end equaliza-
tion using a maximum of 10 db boost or
rolloff in 5 steps. Easy to install . . .
passive. The FAIRCHILD Equalizer can be
the difference between a hit or miss in Lt
recording sessions.

N¢

An Integra/Series Component—Model 664
Price: $145.00

For complete details write

FAIRCHILD s

RECORDING EQUIPMEMT CORPORATION
10-40 45th Ave., Long sland City 1, N.Y.

Circle 154 on Reader Service Card

Whoo?  ==¢

xxxxx

%

You! | |

Have a checkup »
Send acheck srus

to CANCER c/0 Postmaster

AMERICAN ;
CANCER[E. %
SOCIETY

WWW aimrerieaniadiahictary com

PRODUCT PREVIEW SECTION — l

MISCELLANEOUS-3

=

Only OKI

has a complete lightweight solid-state
portable stereo tape system
under 25 Ilbs.

Only OKI

has 2 unique detachable two-way
speaker systems for true stereo sound.

Only
OKI 555

plays so great,

weighs so
little!

Guaranteed for one full year!
And its price is less than you'd ex-
pect to pay. $349.95*,

Oki has a fine choice of other solid
state tape recorders, starting at
$129.95*. See and hear them now at
your OKki dealer.

*manufacturer’s suggested list price
tone year parts, 6 months labor

RDES -

Chancellor Electronics, Inc.
457 Chancellor Ave., Newark, New Jersey |

Name
Address___

State. __Zip__ |

Circle 137 on Reader Service Card
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FROM ANY ANGLE
.....lF YOU'RE LOOKING FOR
PERFORMANCE, ECONOMY, LUXURY,
DEPENDABILITY AND TRUE
DOLLAR FOR DOLLAR VALUE

KENWOOD

IS YOUR sound approach to quality

model TK-80

SOLID STATE FM
80 WATTS
MULTIPLEX RECEIVER

e automatic * silicon power transistors e unsurpassed wide frequency
range e front-panel switching for 2 stereo speaker sets and earphones
e automatic mono-stereo indicator e inter-station muting ¢ $339.95

model KI-10

ALL SOLID STATE AM/FM

40 WATTS RECEIVER

e automatic silent switching e Q ‘a 13 Q Q - Q Q

e automatic instant mono/ -

stereo indicator ¢ automatic pro-

tection circuit ® direct tape monitor ¢ FM AFC
control * front-panel stereo headset jack « $269.95

model KW-h5A —

AM/FM STEREO MULTIPLEX
RECEIVER

e total 40 watts s silent

automatic electronic switching

e automatic stereo indicator e nuvistor
cascode front-end with 1.8 microvolts ¢ 4 I.F. stages,
3 limiters, wideband ratio detector « $219.95

¥ AENVTOD

e model KW-44

AM/FM STEREO
MULTIPLEX RECEIVER

D I =

10
O
!

e total 28 watts * exclusive FM stereo monitor « 4 FM I.F. stages, 3 noise
limiters, wideband ratio detector « FM automatic frequency control
s pinpoint tuning meter ¢ $179.95

We invite you to find out about all of our quality Receivers, Tuners and
Amplifiers from the low-cost economy models to luxury solid state. Visit
your nearest Kenwood Franchised dealer or write for a complimentary
brochure.

KENWOOD

New York Office: 212 Fifth Ave.. New York, N.Y. 10010, Murray Hill 3-1115
Los Angeles Office: 3700 So. Broadway P1., Los Angeles, Calif. 90007, ADams 2-7217

90
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PRODUCT PREVIEW SECTION —

MISCELLANEOUS—4

RACON Microphone Stands

Model MS-1C Microphone Floor Stand. Adjustable from 35"
lo 65", hase diameter, 101" Chrome plated base and tubes;
weight, 13 Ibs. Price — $8.70; Model MS-1, saue except has
gray wrinkle base, $6.90.

Model MS-1HC Microphone Floor Stand. Heavy-duty model,
adjustable from 37 to 66 in_; base dianeter, 1214‘ . largest and
heaviest so as to support heavy loads; weight, 16 Ihs. Price
$1 3920)

Model M$-2C Microphone Desk Stand. Adjustable in height
from 6 to 13 in, Base diameter, 6 in. Chrome plated base and
tubes; weight, 214 Ibs. Price — $5.70. Model MS-2, same
except has gray wrinkle base, $3.60.

Modei MS-3G1 3C Microphone Table Siand. Complete with
13" flexible gooseneck on 8-in. base; all chrome-plated; weight
6 Ibs. Price —$6.90. MS3G13, same except has gray base,
$5.10. Gooseneck is flexible enough to permit microphione to be
turned and placed in any position.

Model MC-2 Microphone SwivelBoom.
to-project microphone at any angle, 31" from stand; wing-nut ad-
justment; can be used on any desk or floor stand. Chrome plated,
with adjustable counterbatance; weight, 312 ibs. Price — $5.10.

Swivels and tilts so as

ROBINS Record and Tape Aid_s
TK-9 Tape Editing Workshop. [ncludes two tape rewind anns
deluxe splicer, and splicing tape -- all on base. Provides acomplete

splicing and editing system. Base has tape-timing scale. Price —
$24.00.

Phono and Record Care Kit, PK-10. Includes stylus microscope
foam tumntabTé mat, strobe and Tight kit, stylus-force gauge, record

Covers, and record cleaning kit. Price — $16.65

Bulk Tape Eraser, ME-99. Erases to 6 db below nomal erase-
head levels. Operates on 115-v. a.c.; UL approved; Price — $43.50

Tape Splicer, TS-8D. Windows to indicale cut and trim position
trims slight waist into tape. Furnished compiete with 100-in. ro(l of
splicing tape. Price — $12.75. Six uther types of splicers are
available; various prices.

N
N o
ts ‘1 yan
51 [

~

Whisper Fan Kit

ﬁ?m i
ROTRON i

Measuring only 11/>" deep and 4114 ¢ square, this fan
can exhaust 65 cu. fL. of air per minute from your equipment en-
closure, thus ensuring cooler operation and longer component life
as well as reduced drift wi tuners. Low noise level of only 18 db
makes it essentially maudible in average instaftation. Complete
with installation instructions. Price — $14 85.

“SCOTCH" TAPE Three New Series

"Dynarange" Series tape. Provides brifliant recordings at
half the normal recording speed. Use only half as much tape with
no loss in fidelity. Type 201, 600 ft. on 5" reel, $2.80;
1200 #t. on 7" reel, $4.40. Type 202, in same lengths and
reel sizes, $2.85 and $5.10, respectively. Type 203, 900 ft.
on 5" reel, $4.25; 1800 ft. on 7"reel, $7.35.

"Living Letters" Tapes. Three tape cengths available for
a variety of uses, inclu ing business and personal correspondence.
Plastic container provides excellent re-useable mailer or dust-
free storage unit. Extra address labels also available. reels,
standard 111 tape, 150 ft., 90¢; Double length, 300 ft.,
(200 tape), $1.85; Triple length, 600 ft., (290 tape), $2.95.

No. 290 Triple Length tape. Maximum playing time for each
reel Size. Lspecially suitabie for conhnuous recording of lengthy
conferences, meetings, conventions. /2 -mil tensilized poly-
ester backing, 1800 ft, on 5" reef, 56 95; 3600 ft. on 7" reel,
$11.95,

AUDIO ® AUGUST, 1965
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SHURE Accessories

Model SA-1 "Solo-Phone '~ stereo headphene amplifier.
Teansistorized wnit has inpits for agnelic phono, tuner, or tape;
outputs for 2 sets of headphones. On.off switch also controls an
a.¢ receptacle. Price — $45 .00 net.

Models M61-1 and M61 -3 transistorized stereo preamps
Furiish voltage gain to penmit usc of magnetic canridyes into cep=
amic inputs. Also for microphones and tape-head mputs, wit
switch to select correct equalization — RIAA, uiic, or NAB.
Modei 61-1 operates on 120-v, a.c. line; Model M61-3 oper~
ates on 30-v. battery (included), Gain: RIAA, 46 db; 1ape
head (NAB) 41 db; mic, 63 c¢h. Price — M61-1, $30.25;
Model M61-3, $29.15,

Model $39-A Vibration Iso'atien microphone stand. Des~
igned for footliuht area of stage and wherever vibration is a prob=
e 1. Accoumiodates all Shure microphones. ldeal for reinote
yroadeasting, conference tables, sporting events., and so on,
Price — $15.00.

Model A95-A Cable-Type Transfomer. Matches 30,50
and 150/250-ohn sonrces to hilal-impedance inputs over fre-
quency rauge of 20-20k cps. Magnetic shield case, 344" dia.
and 212" long. Complete with Cannon X2-3-11 and MC-1
connectors. Price ~ $10.50,

SONY

PR-150 Magnetic Tay 1-mil polyester tape with extra
heavy Soni-Oxicoat for full-frequency recording. Sony Lul
Cushion impregated through coating for optinmim head tubrication,
Available 1800-, 900-, and 450-ft . rolls and 3-in. mailers .

DR-3 Headpiones . Available iu low (8-ohn) or fiigh (1 6-olim)
impedances, and fitted with comfortable ear cushions and head band,
and equipped willh 3-circuit plone plug. Price — DR-3A (low Z 50
$17.50; DR-3C (high Z), $22.50.

Mode| HE-2 Head Demaguetizer. Provides hrgh flux density i
for rapid gemnagnelization of recordin g and playback heads. Pole
pieces altow Jccess to licads without removing head cover; are
covered with soft vinyl lo avoid dumaging head surfaces. $12.95,

SWITCHCRAFT ‘

nsenns e | iats all we had room for

Jax" phone jack to penuit connection of transistor portables to home
equipment. Lisl price — $1.70.

367 Dual Volume Coutroi Adapter. Provides twin-channe)
gh-inpedatce volumecoutrols

367 Dual Volunre Control Adapter, Provides twin-channel
righ-impedance volume coutrols for individual control of left and
right chainels in a stereo system. List price — $7.50.

501 Transistorized "Mix Amp." A miniature battery powered
amplifier desigied to overcome loss factor of resistance mixers.
Eqinpped with hi-lo impedance switch; fumishes 3 db of gain ovep =
SeRsS el S 20580 A5, PESTRe SR Solid-state FM s-erec tuner solid-ctate 36-watt sterso zmplitier, Mirecord auto-

05F 1181 Stereo Headplione Adapter Cable, Two standard manua. turntatle with pushbutton cor trols, and Elec Jdiamcrd-stylus cartridge,
two-conductor molded phone plugs wired 1o a three-conductor jack

5 d p ’
Adapts two-circuit stereo hcadphorie plug to separate single phone all in a cabinet no leger tran would k2 reqired fo- the iurntable alone. That's
jacks as found ol many stereo tape recorders; list price — $4 .35, Wnat S 50 remar(able abCUt transisior e_]eCt‘l)nlCS,

25FF25 Stereo Cable Assenblies. 3-ft. length of simall- | Price ic $339.5C 'n valnLt cabinet with ple<glass | fl-ecvar, ess speakers. Any
diameter stereo cables tanden in common yray jacket, and fitted | . . o . . 9 ) 4c 5:) h
with color-coded plugs. Also available in 6- and 10-ft. lengths good pair will do. '\e rzcommerd the Bznjamin ._085,‘me $. <, each.
Mokes el lerfind Lol stereo S el | Benjarrin Sterec 20C, without FM, is $229 £0. See ycur hi-° music dealzr, or

it halves the muiber of separate cables. Llst price, 3-ft. length,
$3.25.

writ2: Benjamin Electronic Sound Corp., 80 Swalm Strzet. Vwestbury, New York

s, 1The Benjamin Stereo 200 FM

plastic, for 14" tape, $3.50; Model KS-2, metal, $7.50;
Model KS-3, deluxe version, metal, $9 00. Model KS-3.5, aens ———— e
simifar, but for 1/2" tape, metal, $25.00. {

VEGA ELECTRONICS CORP. Vega 212 "Soundservo” |

A self-powered automatic-volume-contro) amplifier for any
sound system. Installed between microphone and amplifier,this unit
controls level, reduces feedback, prevents overloading. High or low
impedance, with response within +1 db trom 20 to 20k ¢ps, and |
with less than 0.17% distortion; attack time, less than ) millisec—
ond; release time, 2 seconds nominal. compression range, 50 db
Dimensions: 45/g" wide, 23/g" high, and 6 /8" deep. Price,
$125.00.

Circle 140 om Reader 32rvice Card
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’ PRODUCT PREVIEW SECTION —

| MISCELLANEOUS-6

‘PARDON US
FOR ASKING...but

tave you asdirioned these loudspeakers Ictely?"

IF you are pzrt al to full concert hall sound, listen to
tae brilliant -epertory of true tonal valuez buit into
the “Mark V' and "‘Del Mar." Possibly we aut in
toc many hidden volues, but otherwise the extra
neasure which we believe essential might have been
Isst. We weran'- w Hing tc take o chance. Are you?

ST i

7
MARK V — Dual crossover new-ork. Frequency

response 30 o 17,000 cycles. 14”7 wide x 26%"
high x 12 de2p. Oil walnut finisx $169.95

DEL MAR — Frecuency response 40 to 15,000
cycles. 23%” wide x 23%” high = 11%" deep. Oil
walnut finsh. $76.50. DEL MAR ... $109.50

TOUJAY Equipment Enclosures

} Qffering a wide range of audio component housings and cabi~
| nets custom adaptable to individual needs. A variety of styles
| are available in walnut, teak, and rosewood.

CECIL E. WATTS Record Cleaning Equipment

Preener’ — a simple off-tumtable record cleaner for pre-play
record care. Price — $3.00

Dust Bug" — an on-tumtable record cleaning system. Am
is ted on tumtable base and carries combination brush-and-pac
which conrinuously removes dust and dirt while the record is pla
ing. Price-=56.00,

OUDSPEAKERS

Parastat" — the ideal record cleaner for records which
have an accwnulation of "gunk” and grime and dust. Parastat

UTILITY VE2SICNS JF BOTH THE MARK V AND [EL MAR RAZIER INCORPORATED is designed to rejuvenate thens Price $15.00

You con builc your own calinet or your own buit- i
in system asd se ture of trse concert hall seund. 2649 BRENMER DR., DALLAS 20, TEXAS

Circle 143 om Rec der Service Card

TAPE GUIDE

(from page 73)

0 vu at the 1 per cent distortion point.’)
If the bias voltage specified by the
service manua! produces an excess of
: highs on the tape, vou would increase
First with a FIELD EFFECT ; o bias rather than decrease it.
_“RANSISTOR . = ; ' The foregoing will “optimize” per-
formance at 7.5 ips. This may result in
appreciable treble loss at lower speeds.
Yon can, if vou wish, get better treble
response at lower speeds by decreasing
bias. In other words, you may want to
; adjust bias to a point which represents
4C-18,000 CP.S. =3db 3 a compromise Dbetween the require-
- ’ ments at high speed and slow speed.

.

“otally self cantained

Battery life 2500 hours

2C db Front-#o-back
: y High Ovutput Tape
Jistortion: 0 5% at 200 dvnes/cm?, ' : } Q. The advertisement for a cerlain
' hrand of tape mentions an output abou!
7 i0 12 db higher than conventional
3169_50 RS tape. with 25% better high-frequency
A = response. Is this claim e\aanemle(/?’ I
ask because I am (rying to improve the

Availabk smmediately from stock or for detailed spgtificatéanss wdtud' | & pignal-fo-npsse Tdtio ofyktddie ¥eroiis
write, waeor phone the exclusive dishibalr T 211 { - er Lhmugh the use of high output tape.
A. Tt is quite poqsﬂ)le for the adver-

tising claim of the tape to which vou

BOYNTON S$UDIO e | refer to be valid. High output tape

(3 A, | 295 MAIL.S‘[.. TUCKM N, v*umu +& PHONE 9!4 ' 9-5278 tends to permit about 6 to 8 db higher
i recorded level on the tape for a given

anfire frequency range

Circle 144 an Re-der Service Card
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amount of distortion, compared with
conventional tape of good quality. In-
ferior tape may permit a few db less
recording level, for the same amount
of distortion, than comparable tape of
good quality. Hence the claimed su-
periority of 7 to 12 db makes sense. As
for the claim of 25 per cent better high
frequency response, this too is quite
possible. After all, a 25 per cent im
provement, in terms of voltage output
of the playback head, represents a rise
of only 2 db.

While the use of a high-output tape
may improve your signal-to-noise ratio
by 7 db or more, at the sume time such
tape is more subject to print-through
than conventional tape. Therefore you
have to be more careful not to exceed
maximum permissible recording level
as indicated by the record level
dicator.

Impedance of Heads

Q. How can I determine if the tape head
that 1 have is a low- or high-impedance
type?

A. One way to check the impedance is
by means of a ratio bridge, such as that
found on some capacitor checkers. You
would require a known inductance, and by
means of the bridge you could obtam with
fairly good accuracy, the ratio of the un-
known inductance to the known induct-
ance. Another method is to put a 0.05 uf
capacitor in series with the inductance
(the head), put a 1 ke signal across the
two components, and measure the voltage
across each component. If the voltage
across the inductance is roughly of the
same order as the voltage across the capa-
citor, or larger, the head is high impedance.
This is based on the fact that a high-im-
pedance head is typically about 0.5 henry
(or higher), and therefore has about the
same reactance as a 0.05 uf capacitor at
I ke. If the voltage across the head is
much lower than across the capacitor, the
head is low-impedance.

Correct NAB Equalization

Q. L own a ***° tape recorder, and
a reading of the schematic indicates
that its playback equalization is close
to the NAB curve. But I would like to
know for certain, and if 1 am wrong 1
would like to add an extra circuit to
provide NAB playback equalization for
recorded tapes. Will you be kind
enough to tell me whether this machine
has NAB equalization.

A. I have no schematic of your ma-
chine. However, vou can probably
check for vourself by noting whether
the playback equalization circuit con-
tains a capacitor and resistor combi-
nation with a time constant of 50 micro-
seconds (or close to that). To illustrate
if there is a 0.01 uf capacitor and a
5,000-ohm resistor, multiplying one by
the other gives a product of 50 (micro-

AUDIO e AUGUST, 1965

revolutionary new semiconductor
transducer breaks all barriers

that limit existing
phono cartridges

TA-15 Low-mass
Tone Arm

U-15 Semzconduclo:

- . Cartridge L
S

Easily installed

@® Phenomenal 13 Octave Range.
DC to 50 keps.

® Silicon Semiconductor Ele-
ments. 10,000 times the power
of magnetics. World’s most effi-
cient, hum-free cartridge.

® Lowest Effective Tip Mass. TK-15-LS Lab Standard Phono S
ystem. TA-15 low-
T'rac'l:s f‘flo tkCDfS 2"3 harmoglc mass arm, with U-15.LS plug-in cartridge (biradial
pinch effects of 20 kcps funda- diamond) and PS-15 power source. For magnetic or
mrce)c?vtealaT?a:IYIfus “ep :‘ezys in auxiliary inputs. USER NET ... . .
EII tical Bi drelqu ey d St TK-15-P Professional Phono System As above, but
@ Elliptical Biradial Diamon y- with U-15-P cartndge and .5 mil tip conical diamond
lus. No playback loss from out~ stylus. USER NET. .. 71.50

side to inside grooves.

® Energy Derived from
External Power
Source. Saves
record grooves.

CK-15-LS Lab Standard Phono Conversmn Kit. U-15-
LS cartridge (biradial diamond) for standard heads,
and PS-15 power source. For magnetic or auxmar
inputs. USER NET.. . 6

CK-15-P Professlonal Phono Conversmn Kn As

See your distributor or write for above, but U-15-P cartrudge with .5 mil tip conical
‘‘The Story of Euphonics Miniconic'' diamond stylus. USER NET. . .. .. . .39.00
Dept. A-8 MADE IN U.S.A. ©EUPHONICS CORP. 1965

uphonics M aRKE TING 173 w. Madison St., Chicago, Iil. 60602
FACTORY: GUAYNABO, PUERTO RICO, U.S.A,

Circle 145 on Reader Service Card

The
sound
IS

why

Harman-Kardon Stratophonic is the
biggest-selling all-transistor stereo

This incredibly pure, spacious sound known as Stratophonic Sound. At
has captivated discerning ears your Harman-Kardon dealer’s you
throughout the nation. And only can learn first-hand that “the sound
Harman-Kardon offers a choice of is why.”

four completely solid-state FM or
AM/FM stereo receivers, from 36 to
75 watts, plus an all-transistor 36- kardon |

watt amplifier and an all-transistor A subsidiary of THE JERROLD CORPORATION

) — 15th & Lehigh Ave., Philadeiphia, Pa. 19132
AM/E M stereo tuner—all with the In Canada: Charles W. Pointon Ltd., Rexdale, Ontario
performance that has come t0 D€ gyportagency:EMELC., 150 Terminal Ave.. Planview, N.Y. 11803

LEADER IN SOLID-STATE STEREO COMPONENTS

Circle 146 on Reader Service Card
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LISTEN!

LISTEN AT 7 72 18
LISTEN AT 334 s
LISTEN AT 1 8|Ps

Liste1 and compare Ameri-
cans new QC-9 LOW-
NOISE formula with any
tape at ary speed. De-

signed fcr slow speed re-

cord’ng, American enables
you to tave with maximum
fidel'ty as you double or
triple your recording time.
Ame-ican's new low noise
tape is availakle in lengths
of 600, “220, 1800, and
2400 feet at standard list

prices.
Kn; NO«;

seconds). A  50-microsecond time
constant signifies that bass boost com-
mences (is up 3 db) at 3180 cps in ac-
cordance with the NAB curve. If the
time constant of the capacitor-resistor
combination is appreciably different
(for example about 100 microseconds,
as is sometimes found), you can try
changing the value of the resistor (not
the capacitor) in order to make the
product come out 50.

Two Tracks Better Than One?

Q. In recording off the air I record 1-
track mono. It occurred to me that per-
haps I could get still higher fidelity by
recording two tracks simultaneously. Is
this so, and why? In listening tests I
sometimes think that I hear an im-
provement, but I am not sure whether
or not this is just imagination on my
part.

A. Theoretically you would obtain
improved signal-to-noise ratio by in-
creasing recording area. In fact, strap-
ping the two channels may negate this
advantage because of different record-
ing amps. Another plus is reduction of
dropouts; that is, sudden, brief drops
in signal level due to tape irregularities.
The more of the tape width you use,
the more chance there is for irregulari-
ties to cancel out. If you employ a high-
quality tape which is virtually dropout
free, there would probably be no ad-
vantage in using two tracks instead of
one.

On the other hand, you could get an
improvement in signal-to-noise ratio if
you were to record on two tracks simul-
taneously and if in playback you were
to use a switching arrangement that
puts the two sections of the playback
head in series. The improvement would
be in terms of the audio signal relative
to the noise of the tape machine’s play-
back amplifier.

NAMES AND
ADDRESS OF
MANUFACTURERS
LISTED

Acoustech, Inc.
139 Main St.
Cambridge 42, Mass.

Acoustic Research, Ine.
24 Thorndike St.
Cambridge 41, Mass.

Acoustica Associates
5331 W. 104 St.
Los Angeles 45, Calif.

Acoustical Manufacturing Co., Ltd.

RECORDING TAPE

GRESNTREE ELECTRONICS
2135 Cosyan Drive, Cesa Mesa, Qalif.

Huntingdon, England

Allied Radie Corp.
100 N. Western Ave.
Chicago 80, Il

Circle 142 on Reader Service Cord
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Altec Lansing Corp.
1515 S. Manchester Ave.
Anaheim, Calif.

American Geloso
251 Park Avenue South
New York 10, N.

American Tape (see Greentree)

Audio Devices, Inc.
235 E. 42 St.
New York, N.Y. 10017

Audio Dynamics Corp.
Pickett Distriet Rd.
New Milford, Conn.

Audio Originals
546 S. Meridan
Indianapolis 25, Ind.

Barker Sales Co.
339 Broad Ave.
Ridgefield, N. J.

Barzilay Furniture Mfg. Ceo., Inc.
17303 S. Western Ave.
Gardena, Calif.

Benjamin Electronic Sound Corp.
80 Swalm St.
Westbury, N. Y.

Bogen Communications Div.
Lear Siegler, Inc.
Paramus, N.

Bozak Mfg. Co.
Box 1166
Darien, Conn.

Boynton Studios
295 Main St.
Tuckahoe, N. Y. 10707

British Industries Corp.
Westbury, N. Y. 11591

Castagna (see Scope Electronics)

CBS Laboratories
277 High Ridge Rd.
Stamford, Conn.

Chancellor Electronics, Inc.
457 Chancellor Ave.
Newark, N. J.

Cipher (see Inter-Mark)

Concertone
9730 Factorial Way
South El Monte, Calif.

Concord Electronies Corp.
809 N. Cahuenga Blvd.
Los Angeles 38, Calif.

Craig Panorama
3412 S, LaCienega Bilvd.
Los Angeles, Calif.

Crown International
P. O. Box 261
Elkhart, Indiana

Decca (English) (see IMF Products)
Dual (see United Audio)

Dynaco, Inc.
3916 Powelton Ave.
Philadelphia 4, Pa.

EI1CO Electronic Instr. Co.
131-01 39th Ave.
Flushing, N. Y. 11352

ELAC (see Benjamin Electronic)

Electro-Voice. Ine.
Buchanan, Mich.

Elpa Marketing Industries
New Hyde Park, N. Y.

EMI (see Scope Instraments)

Empire Scientific
845 Stewart Ave.
Garden City, N. Y.

ERA (see IMF Products)

Ercona Corp.
432 Park Ave. South
New York 3, N. Y.

Eric Engineering Co.
1823 Colorado Ave.
Santa Monica, Calif.

Euphonics Marketing
173 W. Madison St.
Chicago, I1l. 60602

AUDIO e AUGUST, 1965

Finney Co.
34 W. Interstate St.
Bedford, Ohio

Fisher Radio Corp.
21-29 44 Drive
Long Island City 1, N. Y.

Frazier {International Electronics)
2649 Brenner Drive
Dallas 20, Texas

Garrard (see British Industries)
Geloso (see American Geloso)

Gotham Audio Corp.
2 W. 46 St.
New York 19, N. Y.

Grade Laboratories, Inc.
4614 Seventh Ave.
Brooklyn 20, N. Y

Greentree Electronics
1122 S. LaCienega Blvd.
Los Angeles 85, Calif.

Grommes Div. of Precision Electronics, Inc.

9101 King St.
Franklin Park, IIl.

Harman-Kardon (see Jerrold)

Hartley Products Corp.
Box 68A
Ho-Ho-Kus, N. J. 07423

Harvard Electronics
693 Broadway
New York, N Y. 10012

IMC

Magnetics

590 Main St.
Westbury, N. Y.

IMF Products
7616 City Line Ave.
Philadelphia, Pa. 19151

Itoh C., Co., Ltd.
C.P.O. Box 117
Osaka, Japan

Jensen Manufacturing Co.
6601 S. Laramie Ave.
Chicago 38, Ill.

Jerrold Electronics Corp.
15th & Lehigh
Philadelphia 32, Pa.

Convenience ... Precision chan-
nel control for perfect stereo
balance ... Freedom from the
extra cost and encumbrance of
a separate headphone control
center.

That's what you getin the new
Telex ST-20 stereo-phones.

Smoothly
styled control knobs on each earpiece
provide separate sound level control for

AT

each channel. Exclusive with Telex, this
superb fingertip convenience means you
always listen at the ideal sound level . ..

the ideal stereo balance.
Insist on seeing . . .

and hearing . .
amazing new Telex ST-20 with INTEGRAL

. the

Telex phones put individual Channel Control where lt belongs...

YOUR
FINGERTIPS

(AND ONLY TELEX HAS IT)

CHANNEL CONTROL. You'll thrill
to the kind of pace setting per-
formance you would expect from
26 years of Telex acoustic engi-
neering leadership. Faithful,
flawless sound provides breath-
taking stereo realism for the

most exacting. 16—15,000 cps. 4—16
ohms. Super soft cushions for the uitimate
in noise abatement and comfort. $29.15

A Product of Sound Research

) TELEX/Acoustic Products

3054 ExcelsiorBlvd.e Minneapolis 16, Minn,

Dept. 20H

TELEX
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JFD Electronies Corp.
15th Ave. at 62 St.
Brooklyn 19, N. Y.

Karlson Associates
423 Bedel Terrace
West Hempstead, N. Y.

Kelly (see Audio Criginals)

Kenwood Electronics, Inc.
3700 S. Broadway
Los Angeles, Calif. 90007

Kersting Mfg. Co.
504 S. Date St.
Alhambra, Calif.

Kinematix, Inc.

2040 W. Washington Blvd.

Chicago, Il

KLH Research and Development Corp.
30 Cross Street

Cambridge 39, Mass.

Knight (see Allied Radio)

Korting (see Matthew Stuart & Co.)

Koss Rek-o-Kut
2227 N. 31 St.
Milwaukee, Wise.

KSC Systems, Inc.
P. O. Box 303
Knickerbocker Station
New York 2, N. Y.

Lafayette Radio
P. 0. Box 10
Syosset, N. Y.

Lansing, James B., Sound, Inc.
3249 Casitas Ave.
Los Angeles 39, Calif.

Leak (see Ercona Corp.)
Lux (see Itoh)

R. S. MacCollister
333 Louisburg St.
San Francisco, Calif. 94112

Magnecord (see Midwestern Instruments)

NEW!—READY FOR ACTION ANYWHERE!

ROBERTS "ROVING REPORTER”

The exclusive Cross Field sound in a battery portable

33 SOLID STATE ELEMENTS
22,000 CYCLE RESPONSE
CROSS FIELD HEAD

PIANO KEY CONTROLS
FOUR SPEEDS

G G [ =

6. AC ADAPTER

7. BATTERIES INCLUDED

8. MONO OR STEREO; 4 TRACK
. BROADCAST QUALITY

10. A COMPACT 12 POUNDS

{o]

11. MIKE INCLUDED

In the field your Roberts 6000 is a pro-
fessiona! broadcast quallty stereo or
monaural recorder and playback unit.
In the studio, the 6000 is your com-
plete tape recording and playback
center, and while the AC Adapter is
plugged in, the battery is automatically
recharging. Amazing $ound quality
from the built-in speaker, or plug in
two external speakers for bigger sound.

Mode! 6000M — professional mono (in-
cludes mike and batteries) —$299.95.
Model 6000S — stereo (includes mike,
rechargeable battery, stereo amplifier
and AC adapter/ battery recharger) —

$349 .95,

ROBERTS

ROBERTS, A DIVISION OF RHEEM MANUFACTURING COMPANY WITH 75 PLANTS AROUND THE WORLD

Circle 148 on Reader Service Card
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Marantz Company
25-14 Broadway
Long Island City 1, N. Y.

Martel Electrenic Corp.
2356 S. Cotner Ave.
Los Angeles 64, Calif.

Mattes Electronics, Inc.
4937 Fullerton Ave.
Chicago, Il

Matithew Stuart & Co.
3650 Dyre Ave.

New York, N. Y. 10466
MclIntosh Laberatory, Ine.
2 Chambers St.
Binghamton, N. Y.

Midwestern Instruments
Tulsa, Okla.

Miracord (see Benjamin Electronic)

Mullard (see International Electronics)

Multicore Sales Corp. (see British Industries)

3M Co.
Magnetic Products Div,
Bloomfield Hills, Mich.

Newcomb Products Co.
6824 Lexington Ave.
Hollywood 38, Calif.

Network Research & Mfg. Co.
Ignition Division
West Hempstead, N. Y. 11552

Neumann (see Gotham)

NLS (see Non-Linear Systems)
Non-Linear Systems, Inc.

P. O. Box 728

Del Mar, Calif.

North American Philips Co.
100 Park Ave.
New York, N. Y.

OKI (see Chancellor Electronics, Inc.)
Ortofon (see Elpa Marketing)
Perpetuum-Ebner (see Elpa Maiketing)

Pickering & Company, Inc.
Plainview, N. Y.

Pilot Radio Corp.
100 Electra Lane
Yonkers, N. Y.

Pioneer Electronic Corp.
5 Otowacho 6-Chome
Bunkyo-Ku

Tokyo, Japan

PML (see Ercona)
Provo High Fidelity

P. O. Box 204
Batavia, N. Y.

Quad (see Acoustical Mfg.)
R & A (see Ercona Corp.)
Racon Corp.

366 5th Ave.

New York, N. Y. 10001
Radford (see IMF Products)
Reeves Soundcraft Corp.
Great Pasture Rd.
Danbury, Conn.

Reslo Sound Ltd. (see R. S. MacCollister)
Revere-Mincom Div.

3M Co.

2501 Hudson Rd.

St. Paul 19, Minn.

Revox (see Elpa Marketing)
Roberts Electronics, Inc.
5920 Bowcraft Ave.

Los Angeles 16, Calif.
Robins Industries Corp.
36-27 Prince St.

Flushing 56, N. Y.

Rotron Mfg. Co., Inc.
Woodstock, N. Y.

Schober Organ Corp.
43 W. 61 St.

New York 23, N. Y.
Scope Electronics Corp.

235 E. 42 St.
New York, N. Y. 10017
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Scotch (see 3M Lo.y Tannoy (America) Ltd.

P. 0. Box 177

Scott, H. H., Inc East Norwich, N. Y.

111 Powder Mill Road
Maynard, Mass. Telefunken
48-50 34 St.

Sennheiser Electronics Corp. Long Island City, M. Y.

25 W. 43 St

New York Bé, N. v. Telex Acoustic Products

3054 Excelsior Blvd.
Sharpe (E. J.) Instruments, Ine. Minneapolis, Minn.
965 Maryvale Drive
Buffalo, N. Y. Thorens (see Elpa Marketing)
Sherwood Electronic Laborateries, Inc.
4300 N. California Ave.
Chicago 18, 1l

Toujay Designs, Inc.
146 E. 53rd St.
New York, N. Y. 10022

Shure Brothers, Inc.
222 Hartrey Ave.
Evanston, IIL

Uher (see Martel Electronic Corp.)

United Audie Products
12 W. 18th St.

Sonotone Corp. New York 9, N. Y.

Elmsford, N. Y.
University Loudspeakers
Oklahoma City, Okla.

Utah Electronics
Huntington, Ind.

Stanton Magnetics
Plainview, N. Y.

Stentorian (see Barker Sales)
Sony Corp. of America

580 Fifth Ave.
New York 36, N. Y.

Vega Electronics Corp.
1161 Richard Ave.
Santa Clara, Calif.

Superex Electronics Corp.
4 Radford Pl
Yonkers, N. Y.

Viking of Minneapolis, Ine.
9600 Aldrich Ave. South
Minneapolis 20, Minn.

Superscope, Inec.
8520 Tujunga Ave.
Sun Valley, Calif.

Cecil E. Watts (see Elpa Marketing)
Jordan Watts (see Lectronics)

Switcheraft, Inc.
5557 N. Elston Ave.
Chicago 30, 111.

Wharfedale (see British Industries)

Whitecrest Industries, Ine.
251 E. 139th St.
Syncron (see Boynton Studios) New York, N. Y.

Tall Co. (see Elpa Marketing) Wollensak (see Revere Mincom Div.)
Tandberg of America, Inc.
P. 0. Box 171
Pelnam, N. Y.

Wolverine (see Electro-Voice)

YL (see Provo High Fidelity)

RIBBON MIKE

(from page 21)

at sub-sonic frequencies, which results
in almost no phase-shift in the trans-
lormer throughout the spectrum. This
was experimentally verified by applying
feedback to the ribbon.

A Philbrick “Booster” type PP66
(push-pull emitter follower, drawing a
very small no-signal current) is incor-
porated to bring the output impedance
down to about 30 ohms. This effectively
immunizes any cables to fields and tran-
sients in their environment. The total
voltage gain of the system is about 3900,
delivering approximately 30 millivolts
per dyne/cm?  Frequency response
of the transtormer-plus-amplifier-plus-
booster is within % db from 30 cps to 20
ke. Limiting occurs at about 7 volts rms
corresponding to a very loud signal in-
deed. The over-all gain can be reduced
to any convenient figure without affect-
ing the signal-to-noise ratio by changing
one resistor in the amplifier feedback
loop. The noise level is at least 52 db
(unweighted) below 1 dyne/cm?2. The
normal signal level is such as to permit
(and require) connection directly to the

great stereo

AUDIO

at low, low price; in tiny, tiny ‘baby’ size.

X7
systems. The RM-1, acclaimed *“'a powerful
cntry in the new breed of very compact
speaker systems.”" Handles 40 watts aver-
age. $44.50. Save money on easy-to-build
attractive oiled walnut cabinet. Two of the “baby” kit, RM-1K, $35.50. New RM-2, big brother
RM-0.5's fit in the space of one average book- of the line, is a true bookshelf size system
shelf speaker. Cost, under $80 a pair. O handling 50 watts average. $56.50.
Select from a complete line of Sono- suNnIﬂNE Hear Sonotone Sonomaster speakers at
master acoustic suspension speaker leading high-fidelity dealers.

New RM-0.5 Sonomaster® Smallest, qual-
ity high-fidelity speaker system. Smooth response
from 55 to 20,000 cps from this tiny acoustic
suspension system; handles 20 watts average;

audio products
Sonotone Corp., Electronic Applications Div., Elmsford, N.Y. Export: Singer Prods. Co., Inc., N.Y.C., Cable: EXREGNIS, N.Y., Canada: Atlas Radia Corp., Ltd., Toronto
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unbalanced line input of equipment
such as the Ampex 351 recorder, thus
bypassing a transformer and a stage of
amplification. Power is furnished to the
self-contained system by two miniature
15-volt batteries clipped to the micro-
phone case; their life is 12 to 20 hours.

Since the velocity component of
sound (to which a ribbon microphone
responds) rises disproportionally when
sources are nearer than one wave length
from the microphone, a controllable
means of rolling off the bass response is
necessary for close miking of bass
sources. This is accomplished here by

switching in an additional feedback
circuit. A current derived from the sig-
nal output is applied directly to the
ribbon. At medium and high frequencies
all the feedback current is bypassed to
ground by a suitable capacitance; as the
frequency drops, an increasing portion
of it passes through the ribbon, limiting
its motion and signal (Pat. applied for).

Anechoic chamber response curves
are not yet available for this micre-
phone; however it can be said witheut
reservation (as in all articles by design-
ers of new audio equipment) that per-
formance in actual use is superb. This

0 HIGH
o §
| SPERHER
b

The answer is found in Oxford's
new Tempo High Fidelity
Speakers. High enough to perform
with the best . . . BUT without

an astronomical price tag. From
the design standpoint, the new
Tempo speakers have everything
you could desire. Extremely heavy
ceramic magnets to give you
the power handling capacity
necessary for today's wide range
reproduction. Each unit also
features Oxford's ‘‘Floating

Suspension Surround’’ a resitient, permanently
flexible edge which extends the low frequency
spectrum without undesirable “hangover’’ and

assuring clean transient responses. Combine this
with the smooth mid-range and brilliant high frequency
response and you have the uncompromising sound of

the new Tempo High Fidelity Speakers.

There are five models available to fulfill every requirement:
a 12-in. with built-in electrical crossover, a 12-in, with
built-in whizzer and mechanical crossover, an 8-in. with
built-in electrical crossover, an 8-in. with built-in whizzer
and mechanical crossover, and a 6x9-in. with built-in
whizzer and mechanical crossover. Oxford now gives you a
new high in high fidelity at a new low in price.

Write for complete information.

OXFORD
TRANSDUCER
CORPORATION

A Subsidiary of Oxford Electric Corporation

2331 North Washtenaw Avenue ® Chicago 47, lllinois
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is confirmed by an independant profes-
sional user, whose interest caused the
project to progress beyond its original
intent; these microphones are now in
limited production.

The author wishes to acknowledge the
vital assistance of the following individ-
uals: Mr. Byron White, Newton Engi-
neering Services, Inc., transformers;
Mr. Bruce Seddon, Philbrick Researches
Inc., operational amplifiers; Mr. David
B. Hancock, recording engineer, for
stimulating criticism and encourage-
ment.

BisLiograpuy H. F. Olson, “Acoustical
Engineering,” D. Van Nostrand, 1957 ed.
Olson and Preston, Velocity-type Micro-
phone, U.S. Patent 2,572,376. Shorter
and Harwood, “The design of a ribbon-
type pressure-gradient microphone,” BBC
Engineering Monograph No. 4, Dec. 1955.
R. Williamson, “A professional conden-
ser microphone,” Aupio, July, 1963.

SOUND & SIGHT

(from page 28)

pictures for commercial and educational
purposes.

Before the advent of the new movie
system, cameras were difficult to load. The
new Super 8 film is supplied in cartridges
which are simply dropped into place in
the camera, and exposed for the whole 50
feet without the need of turning the car-
tridge over after 25 feet, as with the old
system. This feature eliminates any pos-
sibilitv of accidental double exposure and
fogging of film, two common problems in
previous movie systems.

Automatic exposure eliminates another
of the problems which beset the layman.
Every exposure is correct because the cam-
era sets itself automatically in both natural
and artificial light. Winding the spring is
no longer necessarv, for the cameras are
electrically driven, eliminating the annoy-
ing spring rundown in the middle of a
scene.

Automation with a capital “A” makes
this system easy to use. The film producer
is relieved of the chores of movie making
and can concentrate entirely on the subject
matter. Another advantage is that outside
production of films, often costly and in-
efficient, can be eliminated. No one knows
vour field and the message you wish to
impart better than your organization. It is
difficult and time consuming to convey
your thoughts, ideas, and concepts to an
outside producer: Freed of the technical
aspects of filming, you can become your
own film producer as did Mr. Hyman. A
little knowledge and a few “tricks of the
trade”’—both of which we hope to provide
in future columns—are all that is required.

It is also interesting to note that many
of the methods and techniques which will
be provided are equally applicable to
motion pictures or video tape recording,
another field which we feel will open new
horizons to the readers of Aupro.
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A.UDIO ETC

(from page 11)

mind you, with nothing more than a
shoestring of an antenna, a piece of
loose wire which I taped onto the edge
of a convenient picture frame, up above
the tuner’s location.

So statistically, I'm talking about a
thing that, for most listeners, doesn’t
exist. Most of us live in big-city com-
plexes. By far the great majority of us
set up our stereo within some metropo-
lis, or in the suburbs, near and far, or
the exurbs and the outer stixes or the
not-so-distant shopping towns and rural
developments. That's where we live.
And so stereo obviously presents no
noise problems at all. None at all—if you
discount the minority people, those lit-
tle clusters of isolated tuners-in here
and there out in the vast open spaces,
in the hills, on the plains, in the deserts,
out where the mail is delivered RR (Ru-
ral Route—it used to be called RFD, for
Rural Free Delivery) and where the
water comes from your own well, the
gurbage goes to the pigs or an electric
grinder and the “sewer” is a thing
buried under the front lawn.

People who live in these places can
have stereo too, but they’ll have to trust
to luck. After all, FM was never meant
for them. The whole idea, in the first
place, was to limit FM coverage to a
thirty-mile radius, roughly speaking,
and in the broadcast economy, the prin-
ciple still holds.

Don’t T know. Listen to the weather
report on a Philadelphia station, 200
miles away—for Philadelphia and the
suburbs. What else? They don’t men-
tion Connecticut. When you shop, visit
Sears, or Wanamakers, they say. Sears-
Philadelphia. Not Sears-Torrington, my
local outlet. We don’t have any Wana-
makers around my region. The adver-
tisement is wasted on us. It’s for the
local trade. Stop for a coke at the Super-
Drive-In, so convenient. right on the
Purlmutter Highway, across the bridge—
you can’t miss it. What hridge? I'm only
a Connecticut Yankee snooping around
in somebody else’s Pennsylvania FM
air. I don’t even know the Jocal bridges
down there.

And yet. . . . What with increased
tuner sensitivity, plenty of special an-
tenna equipment and improved FM
transmission, the fringe areas have been
opening up, i spite of the svstem, in
these last few vears. I'm not the only
person who listens routinely to “local”
FM stations 100 miles awav. More and
more do every year, and the lesser dis-
tances in proportion. We are becoming

AUDIO e AUGUST, 1965

a rather vocal minority. And we are
the ones who now find that stereo lis-
tening offers noise problems, in the
background.

Signal Power

I don’t need to account for the dif-
ference between city and country stereo.
There is that unfortunate 20 db-plus
loss of effective signal strength, as be-
tween mono and stereo. A stereo sta-
tion Neard mono is down less than 1 db.

And in the city, close to the trans-
mitters, there is enormcus power to
spare. The ratio between close-up sig-

nal strength, within the city limits, and
fringe-area signal strength is absolute-
ly huge—it is amazing that tuners can
be designed with such an enormous va-
riation. Actually, I think we should mar-
vel that stereo can be received at all at
a distance, and that its worst listening
tault is no more than a quiet, steady,
persistent {{ffFEEFFEfEf  in  the back-
ground, as opposed to the complete si-
lence of mono reception.

We outside listeners (and some who
are unfavorably placed within the ur-
ban listening area) should be thankful
for what we do get.

-

more natural sound”.

WORLD'S
GREATEST
LISTENER

| For instance . . . record/playback frequency response of the
Tandberg Model 64 Stereo deck is 30 to 16,000 cps (= 2db)
at 71 ips. That makes great listening . . . and “better, clearer,

Tandberg®or AMERICA, INC., P.O. Box 171, 8 Third Avenué, Pelham, Nj

~

Tandberg Tape Recorders are avail-
able in Stereo & Mono models . . .
from $208.60 to $498.00. At franchised
dealers only. One Year Guaraniee.

-
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A convenient service to AUDIO readers. —:'%

Order your books leisurety

¥ by mail — save time and travel
we pay the postage.

Maintaining Hi-Fi Equipment

Joseph Marshall
A valuable reference for
anyone whose living or
hogby is servicing hi-fi
equipment. Outlines the
professional approach for
servicing all types of hi-
fi components. Covers
trouble-shooting of elec-
tronic, mechanical and
acoustic problems. 224

pages.
No. 58 Paperback $2.90*

Designing and Building Hi-Fi Furniture

Jeff Markel

Written by a professional
hi.fi furniture designer
who has taught furniture
design at leading col-
leges, this book is an au-
thentic reference of value
to the hi-fi fon and pro-
fessional custom builder.
Covers everything from
types of woods to furni-
ture finishing for the
mechanically adept; des
sign principles, styles and
arrangements for the
decor minded. 224 pages.
No.79 Paperback $2.90*

HI-FI TROUBLES
By Herman Durstein

HOW YOU CAN AVOID THEM
HOW YOU CAN CURE THEM

Just published! At last, a
book which deals directly
with the problems you tace
in maintaining your audio
system in peak condition.
Tells you how to locate
troubles, what to do about
them and how to do it—and,
just as important: what NOT
to do. Helps you to achieve
the best in listening pleas-
ure from your equipment.

No. 120 $3.95

#The AUDIO Cyclopedia”

® 1280 pages
® 3400 topics

McProud High Fidelity Omnibook
Prepared and edited by
C. G. McProud, publisher
of Audio and noted au-
thority and pioneer in
the field of high fidelity.
Contains a wealth of
ideas, how to’s, what
to’s, and when to's, write
ten so plainly that both
engineer and layman can
appreciate its valuable
context. Covers planning,
problems with decoration,
cabinets and building hie

antholoxd

The 5th AUDIO Anthology
e Edited by C. G. McProud,

publisher of AUDIO. An an.
thology of the most signifi-
cant articles ctovering: stereo
recording ond reproduction;
stereo multiplex; measure-
ments; sterea technology,
construction and theory —
which appeared in AUDIO
during 1958 ond 1959. The
5th is truly o collectors’ item
and o voluable reference for
the professional engineer,
teacher, student, hobbyist and

Howard M. Tremaine

Here is one single volume
with the most compre-
hensive coverage of every
phase of audio. Concise,
accurate explanations of
all avdio and hi-fi sub-
jects. More than 7 years
in preparation—the most
authoritative encyclope-
dic work with a unique
quick reference system for
instant answers to any
question. A vital com-
plete reference book for

® 1600 illustrations

every audio engineer,
technician, and serious
audiophile.

fi furniture. A perfecr

Guids hi-fi fan. 144 pages.
No. 115 $2.50*

No. 125

“the best of AUDIO—
edited by C. G. McProud

A new compendium of
AUDIO knowledge. Here
is a collection of the
best of AUDIO — The
AUDIO Clinic by Joseph
Giovanelli noted
audio engineer and the
original high fidelity an-
swer-man — EQUIPMENT
PROFILES edited by C. G.
McProud . . . Editor of
AUDIO. Here is a wealth
of hi-fi and audio infor-
mation. Answers to the
most important issues in
high fidelity and a valu-

No.112 Paper Cover $2.95¢ T 1 3a Valomme 1 $2.00%

e MONTHLY SPECIAL! SAVE $5.00

Save almost 50%, with this collection of AUDIO books.
"best of AUDIO" {$2.00) 5th AUDIO ANTHOLOGY ($3.50)
McProud High Fidelity Omnibook ($2.50) and
Tape Recorders & Tape Recording ($2.95)

No. 123 $19.95*

$3.50

The 6th AUDIO Anthology

Edited by C. G, McProud,
publisher of AUDIO. Includes
articles on the two most sig:
nificant milestones in the field
of high fidelity: FM STEREQ
ond TRANSISTORS IN AUDIO
EQUIPMENT. A meaningful
reference for everyone in the
fields of audio engimeering,
recording, broadcasting, man-
ufacturing and servicing of
components ond equipment.
A necessary baook for the
high fidelity enthusiast. 144
R poges.

No. 130

Tape Recorders and Tape Recording’
Harold D. Weiler

A complete book on home
recording by the author
of High Fidelity Simpli-
fied. Easy to read and
learn the techniques re-
quired for professional
resvlts with home re-
corders, Covers room
acoustics, microphone
techniques, sound effects,
editing and splicing, ete,
Invaluable to recording
enthusiasts,

TAPE R‘E.CDORD:'RS
TAPE RECORDING |

$3.95

High Fidelity Simplified
Harold D. Weiler

The complete hi-fi story —
answers all questions about
tuners, changers, amplifiers,

TOTAL VALUE ALL FOUR BOOKS . .. $10.95 e e s ol
Your cost only . . . $5.95 Postpaid

ideas for custom Installo-
CIRCLE 0OS400

tions. Tells how to achieve
concert hall reception in
This offer expires September 30, 1965, and is good only on direct order to the Publisher.

your home. 216 pages.
No. 142 $3.30

*All US.A. and Canadian
orders shipped postpaid.

Getting The Most Out Of Your Tape Recorder
Herman Burstein

AUDIO Bookshelf -RADIO MAGAZINES, INC.
P. O. Box 629, Mineola, New York 11502

Please send me the books | have circled below. 1 am enclosing the
full remittance of $... .. ... (No C.0.D. or billing.)

58 79 112 115 120 123
124 125 130 142 251 05400

NAME_ ___
ADDRESS = — :
Gy _ STATE. ZIPB o . .

Written in “‘plain talk™ for
the mon who has, or wishes
to buy, o tape recorder, It
e answers the myriad ques- 4
ECORDER tions raised by tape record-

ing enthusiosts. lts chapters
cover every phose of opera-
tion ond maintenance—from
odding o tape recorder to
the hi-fi system, to a thor
ough disserfation on micro-
phones. Lots of proctical
informotion on how to buy. .
176 pages.

No. 251

- —

TAPE Rl

$4.25
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Caruso

I'm thankful all right. But I still
switch to mono when I hear that
EEFFFEFEFEFEES. Reasonably or unreason-
ably, I object to it. And the silly thing
is that T wouldn’t worry if it were worse.
Stereo would then simplyv be bevond any
temptation. What is annoving is that I
get so close to perfect stereo—and yet
can’t quite make it. Tantalizing! T won-
der how many listeners go through this
with me? Excellent stereo reception -
except for that eternal slight  back-
ground noise.

Out of curiosity, I tried to pin down
its effect in terms of recordings, new
and old. The background in my
stereo, I quicklv found, was higher in
level than anything on LP records to-
day. Our LP’s are near-silent mostly.
The noise was worse than the average
ten-vear-old LP, too. I got out a few
just to see. Pops and crackles galore—
but still, the listening was easier than
the broadcast stereo,

Finallv, T pulled out an LP reissue of
a batch of early acoustic Caruso discs.
taken off the original wax masters. The
gentle hiss of those ancient records =
most exactly matched the sound of
stereo via M.

And to complete the comparison, 1
tried a few of my hest old 78 shellac
discs, from the electrical era. Yep, just
as I thought. The fringe-area stereo
“surface noise” almost exactly matches
the surface sound on a good-quality
pre-war 78-rpm  shellac, sav  around
1937.

So you see why some of us get rath-
er agitated when we hear it. This stereo
background noise, slight as it js, gen-
teel as it may seem in comparison with
a real blast of inter-channel roar, never-
theless takes us ‘way back. to a sound
we hoped we’d never hear again. The
uncomplimentar_v popular term for it
in those days was “record scratch,” and
we went to enormous lengths to get rid
of it—including removal of the entire
higher end of the sound spectrum. So
can you be surprised if we remove
stereo itself now, turning back to FM
mono whenever we hear that gentle
FEEEEEEECEELFE  mixed  into our  stereo
music?

If vou live in the city or nearby, just
ignore me. I'm not even talking to vou.
Your stereo is silent.

My thanks to two manufacturers in
particular, who let me use their tuners
month after month to see what was on
the air. H. H. Scott’s 312 Stereomaster
with four nuvistors and the tuning me-
ter, was one of them. And I had two
of the little KLH Model Eighteen all-
transistor tuners, one in the city and
one up-country. These three helped me
immeasurably, along with more tran-
sitory listening to other tuners.

AUDIO e AUGUST, 1965

AND ALL YOU'RE LEFT WITH IS A GREAT
PROFESSIONAL TAPE RECORDER WITH 100 USES.

Here are just some of its many outstanding features: fully transistorized, 4
speeds, 4 heads, 4 track stereo—4 track mono with built-in mixer control for
both channels. Separate recording level controls for microphone and phono-
graph, blending commentary and background music in one recording pass,
muitiplay, sound on sound, plus echo effects, pause control for click-free stops
and editing, automatic tape stop. And don't forget. DIA-PILOT—stereo syn-
chronized built-in impulse transmitter for fully automatic control of siide
projectors and animated displays. AKUSTOMAT: you simply speak and the
machine records, you stop speaking and the machine stops. No wasted tape.
SOUND BEGINS AND ENDS WITH A UHER TAPE RECORDER"ﬁ!“martEL

[PRONOUNCED U ER)

o) LS )
FOR COMPLETE PRODUCT LITERATURE AND YOUR NEAREST MARTEL DEALER WRITE MARTEL ELECTRONICS
LOS ANGELES: 2356 SOUTH COTNER, NEW YORK CITY: 1199 BROADWAY, GHICAGO: 5445 NORTH LINCOLN AVENUR

Circle 152 on Reader Service Card

U.S. PATENT #3,1 60,716
FIRST Duul-cone, Dual voice-coil with MAGNETIC SUSPENSION
U.S. PATENT #3,003,]9]
FIRST Al Polymer Cones

*THE HARTLEY-LUTH 220\§*
FIRST TRUE Co-axial Loudspeaker embodying the above patents

S I S Sy S S S— S S W S

*THE HARTLEY-LUTH 218MS*
FIRST ALL Polymer cone 18-inch woofer with MAGNETIC SUSPENSION

| —— — — S—— — — S S " S S —

HARTLEY-LUTH CONCERTMASTER
Finest in BIG Systems

The 220MS Plus the 18-incl 218MS \Woofer

—

Hartley Products Corporation
Box 68A
Ho-Ho-Kus, N.J. 07423

Circle 156 on Reader Service Card
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Have you read this

EQUIPMENT

from the February, 1965, issue?

"NETWORK'' SPARK INJECTOR

 With the curiosity indigenous to a long-time
hi fi enthusiast, this observer was naiurally in-
trigued by the advertisement of this product in a
recent issue. ‘High Fidelity” performance from an
automobile appeared to be a new category of
criteria.

Accordingly we obtained one for “test,” not
knowing just exactly how one would measure per-
formance of such a device with the sort of objec-
tivity we attempt to attain with the usual hi fi
component.

In the first place, installation is slightly simpler
than claimed in the advertisement, since it took
just eight minutes to put it in place, connect the
four wires, and start the car—a 4600-1b 1961
model. It started off immediately—better, if any-
thAing. than usual. Then, before essaying any long-
trips, we ‘‘broke it in” around town for long
enough to have confidence that it would continue
to work—no rcal problem if it hadn’t, really, since
it is only necessary to move two wires from their
usual terminals to a third one, all of which are
readily accessible. to restore the normal ignition
system to operation.

After sufficient local driving to establish con-
fidence, we went on a couple of 450-mile trips.
There was no noticeable performance difference up
to 60 mph, but above that when acceleration
usually drops off, it was another story. Step on
the gas at 60 and the car simply jumped—about
like it usually did at 30, With the usual test figure
of time to reach 60 from a standing start, we
measured 10 seconds, and another six from 60 to
80-—sports-car performance from the “family
sedan.” A more important figure for the user it the
gasoline mileage, which showed an increase of 13
per cent over the normal ignition system. This was
on a reasonably accurate controlled test. On a
500-mile trip, one way was with the Spark Injector
and the return on normal ignition.

We had previously used another type of tran-
sistorized ignition for some 15,000 miles without
changing plugs or points, and both were still like
new—no point wear at all. With no stress on the
points they should last until mechanically worn
out. but not from pitting of the contacts.

Later we had the opportunity of observing a
bench comparison of the Spark Injector with a
normal ignition system. At engine speeds of over
4000 rpm, the normal-system spark became erratic,
and ceased altogether at about 53000. With the
Spark Injector. the spark was still “fat” up to
7000 rpm. which is well above any speed a normal
engine ever reaches.

With increased gasoline mileage, snappier ac-
celeration at high speeds, easier starting, and
longer spark-plug and point life. we are most en-
thusiastic over the Spark Injector.

TRY ONE YOURSELF — AND ENJOY
REAL HI-FI PERFORMANCE

$49.95
Also available for sports

cars with positive ground....... s o) oy 1 e $59.95

For negative-giound cars

NETWORK RESEARCH & MFG. CORP.
lgnition Division
West Hempstead, N.Y. 11552
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| JUNK BOX

(from page 25)
and the damping factor for this meter
is:
1

o Overshoot

' 1

0.26

== &,

| Another meter had an overshoot of
| 20.5 per cent and a damping factor of
| 4.9. In both cases, the amount of over-
| shoot remained relatively constant as
battery voltage was reduced until very
low values of E and R, were used. This
shows that the damping provided by
air and eddy currents predominate un-
til the damping resistor, Rp, is reduced
to a value approaching that of the me-
ter resistance, R,. For comparison, a
standard VU meter has an overshoot of
1 to 1.5 per cent, which means the
damping factor is 100 to 67, respec-
tively.

In summary, the damping factor of
| a junkbox meter may be increased for
a particular application by shunting the
meter terminals with a low resistance.
Of course this changes the calibration
of the completed instrument and the
valie of other series and shunt resistors
in the external circuit must be changed
accordingly. Conversely, the damping
factor may be reduced by removing all
shunts and using the largest possible
value of series resistor in the external
circuit. In addition, the damping factor
may sometimes be appreciably de-
creased Dby connecting a capacitor in
parallel with the external series resistor.
Because of the unknown factor of
meter coil indnctance, the value of this
capacitor is best determined by experi-
ment. A

ABOUT MUSIC

(from page 14)
portant operatic conductor, Chopin,
Liszt, and Beethoven himself were con-
cert pianists; and William Schuman is
the pl'esidenl of a complex center for
the performing arts. Come what may,
one has to ewrn a living.

In Beethoven’s Utopia, the question
of survival would be dealt with in a
straightforward manner: there would
be, as Beethoven saw it, “a single Art
Exchange in the world, to which the
artist would simply send his works and
be given in return as much as he needs.
As it is, one has to be half a merchant
on top of evervthing else, and how
badly one goes about it!”

Some composers could have given the
Bonn master pointers on how to oper-
ate in the mercantile world. Palestrina
was a furrier and a leather merchant;
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— CLASSIFIED—

Rates: 10¢ per word per insertion for noncommercial
advertisements: 25¢ per word for commercial adver-
tisements. Rates are net, and no discounts will be
allowed. Copy must be accompanied by remittance in
full, and must reach the New York office by the
first of the month preceding the date of issue.

HIGH FIDELITY SPEAKERS REPAIRED
AMPRITE SPEAKER SERVICE
168 W. 23rd St., New York 11, N. Y.
CH 3-4812

HARPSICHORD. Same as owned by Phi15§<

delphia Orchestra and RCA Vietor. In kit
form for home workshop assembly, $1560.
Clavichord kit. $100. Free brochure. Write:
Zuekermann Harpsichords, Dept. 115

Christopher St., New York 14, Ny N

LEARN WHILE ASLEEP. Hypnotize with
recorder, phonograph! Details, strange catalog
free. Sleep-Learning, Box 24-AE, Olympia,
Washington.

FREE! Send for money-saving stereo catalog
A8M and lowest quotations on your individual
components, tape recorder, or system require-
ments. Electronic Values, Inc.. 200 W. 20th
Street, New York, N. Y. 10011.

HI-FI SPEAKERS EXPERTLY REPAIRED
USED SPEAKERS BOUGHT
AUDIO SPEAKER TECHNICS

29 Astor Place, New York 3, N. Y.
Al 4-2140

FLUTTER FILTER KIT FOR AMPEX 600,
602, $12.50. . L. Enterprises, 50 Greene
Street, New York, N. Y. 10013. 212 WA 5-8586.

PRESSING FROM YOUR TAPES. WHOLE-
SALE PRICES. SPECIALIZING IN SMALL
QUANTITIES. DUBLE DUBLYU RECORD-
ING COMPANY, 221 Carton Avenue, Neptune,
N. J., 07753.

AUDIO EQUIPMENT. Ampex, Altec, Fair-
child, Langevin, Neumann, ete. Trades. New
and used. Get our list. Audio Distributors, Ine.,
2349 8. Division, Grand Rapids, Michigan.

EXPERIMENTERS. Spatial stereo rvever-
berators, $7. Cal's. Box 234. Dearborn, Michigan.

WANTED: 1963 KLH Model Thirteen (or
Model 8-MX and 8-AS) multiplex adapter and
speaker system. Fred Steele, 501 Homewood
Drive, SW, Huntsville, Alabama.

BACK ISSUES OF AUDIO:
to present. 25 cents each plus postage.
Boyd, 903 Salmon Drive, Dallas, Texas.

January, 1962
M. E.

APPROPRIATE POSITION SOUGHT by
young college graduate with several vears tech-
hieal and administrative experience. Prefer
New York area, but willing to move elsewhere.
Box CH-1 AUDIO, P. O. Box 629, Mineols,
New York.

RESPONSIBLE [NDIVIDUAL WANTED to
work as service manager for high fidelity com-
ponent manufacturer. College education, busi-
ness experience, and technical knowledg of
audio equipment desirable. Ability to clearly,
conecisely, and accurately answer all consumer/
dealer questions necessary. Box CH-2, AUDIO,
P.0. Box 629. Mineola, New York.

AUDIO e
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Use the
FAIRCHILD
COMPACT
COMPRESSOR!

Now you can have apparent loudness on
every microphone channel. The FAIRCHILD
COMPACT COMPRESSOR can give you the
extra “punch” of apparent loudness — the
sound that makes hits. It has built-in flexi-
bility through variable threshold and vari-
able release (.3 to 7 seconds) located on the
front panel. The FAIRCHILD COMPACT COM-
PRESSOR will provide up to 20 db compres-
sion and will not introduce distortion. It is
no larger than a slide type attenuator . . .
only 1%2” NARROW . . . and can be easily
integrated into all types of equipment.

An Integra/Series Component—Modeal 663

FAIRCHILD

RECORDING EQUIPMENT CORPORATION
10-40 45th Ave,, Long Island City 1, N.Y.
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Incredable

NEW

KSC-3

TRUE 360°
3-WAY
SPEAKER
SYSTEM

Realistic Performance that Defies Comparison, ..

“1 must write to tell you how delighted | am with
the new installation involving your KSC-3 speakers.
The amazing cleanliness of these speakers and the
perfect definition of sound is the closest | have ever
heard to the natural sound of a performance, be it a
single instrument or a large group.”” — ISAAC STERN
‘I am enchanted with this speaker . . . musically
it approaches what | would want from a perfect
speaker: it provides the illusion of ‘live’ music . ..
quite uncanny.” — LARRY ZIDE, Amer. Record Guide

See it, Hear it, and Be Amazed!
Fabulous KSC-1...., Superb!

Sensational compact 3-way system. Praised by critics
and music lovers everywhere as by far the most satis-
fying realistic performance available in the medium
price class. 127 x 1216" x 20”. Qiled walnut.

EXCLUSIVE! New Stereo/Mono Speaker Balancing Record
enaples You to adjust above systems (or any speakers
having adjustable controls) to match associated equip-
ment and individual room acoustics. (Included with both
KSC-1 and KSC-3) | l . $1.25

Write for literature, name of nearest distributor

KSC SYSTEMS, INC.
P.0. Box 303, Knickerbocker Sta, N.Y. 2, N.V.
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Clementi a piano manufacturer; Charles
Ives a brilliant executive of an insur-
ance firm. No amount of advice prob-

ably would have helped Beethoven |

develop business acumen, although he
was shrewd enough in small ways.

Setting aside the income earned from
non-musical jobs, let us focus our atten-
tion on the money a composer gets
strictly for composition. Today, a suc-
cessful composer can count on comis-
sions from foundations, private sponsors,
European radio stations, government-
subsidized opera houses and other
sources. Some composers are booked
vears ahead of time. Gunther Schuller
is a case in point: on his list of comis-
sions are an opera scheduled for per-
formance in Hamburg next year, a
Shakespearean work for the Canadian
Broadcasting Corporation, a symphony
for the Dallas Symphony. an “American
Triptych” for the New Orleans Phil-
harmonic, and others.

Royalties from recordings, perform-
ances, and publications, of course, play
an important role, but the Copyright
Law of 1909, framed before the days of
television, radio, and recording, contains
antiquated and unfair provisions., A
long-awnaited revision of the law is in
the process of being hammered out in
Congress.

The machinery set up for the distri-
bution of money to creative artists can-
not possibly keep up with the needs of
the American composer. If he is a
composer of orchestral and other large-

scale works, copious funds are needed |

merelv to mount the works. After the
composer has written out the full or-
chestral score (a laborious and time-
consuming process), parts must be
copied and proofed. Orchestral rehear-
sals are scheduled, and finally the work
is performed in concert. If the composer
is fortunate, his music will be recorded.
Until the Rockefeller Foundation came
through with a special grant, Charles
Ives’s Fourth Symphony might still have
remained unperformed—vears after its
completion. The grant paid for the
copving and extra rehearsals needed to
perform this highly intricate score.
But commissions are not that easy to
come by. In 1961, the New York City
Opera Company offered a prize for the
best opera submitted to them. Two
years later they recieved 130 manu-
scripts, but the jury appointed by the
Opera Company turned them all down.
The thought of all the months spent in
collaboration between composers and
librettists, as well as the actual writing
down of the lengthy scores, is discour--
aging. Until the commissions and prizes
begin to flow, however, a world of jobs
awaits the composer. The peaceful,
tree-shaded veranda belongs to the
past. e O
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If
You're A

Professional
We Know
Your
Problemsl!

SALES!
RENTALS!
SERVICE!

NEW!

WRITE FOR AUDIO CATALOG
NO. S ON COMPANY LETTERHEAD

Midwest's
Largest Source
of Professional
Audio

Equipment

BEHREND’S, Inc.

| 161 E. Grand - Chicago, Ill. 60610 » (312) 527-3060
BRANCHES Cleveland, Detroit, Memphis, Kansas City
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REE

STEREO
INFORMATION
o E

covers FM

FM station directory . .
stations in U. S. and Canada. Factual
equipment test reports. Test reports

on  tuners, preamps, poweramp/
preamps. Find out what the experts
think. A complete 36 page catolog
tells about tuners, power amplifiers,
preamplifiers, preamp/power amp

combinations, and tuner greomp.
-

ALL FREE —
JUST WRITE
TO:

| Mcintosh Lab.Inc. 6 Chambhers St.
Binghamton, N. Y. 13903

NAME o e

STREET =g
ciTY - s =

SUAE T8 ZIPEus
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STUDIO TALK

by ALEXIS BADMAIEFF

Chief Engineer
Acoustics/Transducers

Altec Lansing

A BIG OR LITTLE CONDENSER MIKE?

‘We have heard that when using condenser
microphones, some musicians insist on the
large “impressive” looking models. Unfor-
tunately. when it comes to microphones,
large size is not the measure of quality.
Quite the opposite! A large mike with a
large diaphragm has inherent limitations
when compared to the miniature “Lipstik”
mikes which we manufacture. In fact, we’ll
make this unequivocal statement: When
using a condenser mike, you'll obrain
better pickup along the entire audible spec-
trum, especially in the high frequency
region, with a small diaphragm.

WHY SMALL SIZE OF DIAPHRAGM 1S
CRITICAL FOR QUALITY WORK

parallel Incidence (sound arriving parallel
to plane of diaphragm) is an extreme con-
dition that can ruin the best planned ses-
sion. because all wave lengths equal to the
diameter of the diaphragm will strike from
edge to edge, 180° out of phase. The larger
the diameter, the lower the point at which
phase cancellation occurs.

Perpendicular Incidence (sound arriving
perpendicular to plane of diaphragm) is
ideal. regardless of size of diaphragm. But
unless vou're dealing with a single, fixed
sound source, the ideal incidence is pure
theory. Add a multi-sound source like a
widely dispersed orchestra, and you better
ook for the smallest mike available.

Random Incidence is any incidence be-
tween the fairly hypothetical paraliel and
perpendicular incidences. In practice, ran-
dom incidence of varying angles is univer-
sal in microphone work. Therefore, you
almost always work with staggered phase
due to sound waves striking the diaphragm
at different angles. The result is of course
diminished hf response. What’s important
here is not the fact that hf drop-off will
occur. but where it occurs. With a large
diaphragm, it occurs lower in the spec-
trum; with a small one, it occurs virtually
beyond the usable range. For example, in
condenser mikes with diaphragms 1” in
diameter or larger, frequency drop-off
occurs at 10 ke. On the other hand, a mike
with a ¥2” diaphragm (such as our M-20
or M-30), placed in an identical position,
drops off at 20 kc!

HF DROP-OFF 1S INVERSELY
PROPORTIONAL TO SIZE OF DIAPHRAGM
The smaller the diaphragm, the less sub-
ject it is to directivity of the sound source.
That’s why Altec manufactures two con-
denser microphone systems—the M20
Omnidirectional and M30 Cardioid —em-
ploying a tiny 2* diaphragm. Not only are
these mikes considerably smailer than
most European makes, they're better made
to boot! We recently measured a popular
European condenser mike against our
M30. The foreign mike dropped-off badly
after 10 kc; ours was flat to 18 kc! We
also measured a 9 db advantage in signal-
to-noise ratio in our mike (—61 dbv vs.
—70 dbv). Altec condenser mikes are
designed to meet the demand of American
recording and broadcast engineers for
superior performance throughout the audi-
ble range. quite naturally including a supe-
rior high frequency response.

ALTEC LANSING
A Division of /L7 Ling Altec, Inc.
ANAHEIM, CALIFORNIA
© 41965 At
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New MAESTRO, an all-horn-loaded,
compression - operated  uni - bass
system, the worlds first for ho-

me installation -, gives crisp, clean

and clear bass unobtainable by any

cone-type woofer.

Other models: Orchestra, Concert,

Symphonia and Symphonietta.

For further details, contact:
Provo High Fidelity
P.O.Box 204, Batavia,
N.Y. 14021

0

YL ACOUSTIC CO, LTD.

No. 34-6, 2-chome, Nishi-Shi mbashi
M inatoku, Tokyo. Japan.
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SAV Eover40% i

COMPONENTS & TAPE RECORDERS

Easy-Pay-Plan—Up to 24 mos. to pay.

15 day money-back guarantee.

Franchised all lines, assuring you up to

S yr. Mfr. Warranty.

Most items shipped promptly from our

$250,000.00 inventory.

Trade-Ins—Hlighest ailow—Send your list.

Shipments double packed & fully insured.

Special consideration — Export & APO

inquiries.

21st yr. dependable service—World Wide.
Write for price, and receive FREE — $1.00
List—Clip-on-Record Brush or Record Cloth

(please specify)

‘swe own the sharpest pencils in the U.S. A"

IIIIIIIIIIIIIIIIIIII’IIIIIIII

HI-FIDELITY :

Hi-Fi List Free.
CENTER

1797-U 1st Ave.
SRRSO New York, N. Y. 10028
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CANADA
High Fidelity Equipment

Complete Lines o Complete Service

Hi-Fi Records — Components
and Accessories

SLECTRO*UOICE
SOUND SYSTEMS

126 DUNDAS ST. WEST. TORONTO, CANADA
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— The Miniature Microphone with a
ribbon that you can replace yourself.
Available from:

R. S. MacCollister
333 Louisburg St., San Francisco, Calif. 94112
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PROFESSIONAL QUALITY ‘ SPLICE FREE ON THE CONVENIENT C-SLOT REEL

TRADEMARK

MAGNETIC RECORDING TAPE MANUFAECTURED BY AUDIO DEVICES, INC., NEW YORK, N.Y.

Listen. Compare.
Your money back if you can’t hear the ditference.

We've made nine (9) improvements Laboratory instruments show the difference. You
in Audiotape. can see the better tone. We're betting that your ears
Canyou hear them? We don’t know. But we can. are just as sensitive as the instruments.

If you can't hear the difference in a reel of new But—Holy Smoke!—listen carefully.

Audiotape, if you don't think it sounds better, Hear our new Low-Noise tape, too.
mail it back to us with your sales slip within 10 days. A“"I"

Back will come your money. EV":ES
_ INE.

235 E. 42nd St., New York 10017
Sound Tape « Computer Tape « Instrumentation Tape
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ELECTRO-VOICE, INC., Dept. 854A, Buchanan, Mich. 49107

Of Beetles, Beatles, and Beethoven!

The new E-V SEVEN speaker system—
like the VW beetle—is not for every-
one. You have to be someone special
to appreciate its value.

That's because the E-V SEVEN doesn't
go along with the crowd. There are no
claims that it's the world’s finest loud-
speaker regardless of size—none of
that malarkey. {You know better, and
so do well

So let us show you how much rare
value we've packed into this practical-
sized cabinet. Value you'd not suspect

in a speaker this size.

First off: it really fits a bookshelf. Just
9" deep, 10" high, 19" wide. Easier to
park anywhere you want to play it.

Then tne sound: it starts with an
honest 50 cps from the 8" acoustic-
suspension woofer. On up—smoothly —
to 15,000 cps from the 3)4” cone tweeter.

And no mere switch or volume con-
trol adjusts the highs. An expensive RC
network actually “tilts” the E-V SEVEN's
response—up or down—from flat to,
whatever your room may need. Con-
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tinuously smooth. Absolutely unique.
You can put up to 50 watts peak
power into the E-V SEVEN: no strain, just
music. Beethoven. The Beatles. Anything!
All this for just $65.00 list, in an oiled
walnut cabinet finished on four sides.
The E-V SEVEN is carefully engi-
neered, carefully constructed, and far
ahead of the other compacts in value —

just like the VW.

There is one big dif-
ference. We think you'll

like our styling better!
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