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This is the only tube you need for
Scott’s new 80-Watt solid state amplifier kit!

An ordinary light bulb? For a transistor
amplifier kit? It’s part of a new system Scott
engineers have developed so that even a
novice can successfully build a professional
solid state amplifier.

The electric light bulb is an ingenious
part of Scott’s exclusive “fail-safe” circuit.
You connect it to the back of your com-
pleted amplifier just before you first turn it
on. A dim glow means youre A.OK. A
bright glow means the light bulb has ab-
sorbed excess power before it can burn out
valuable silicon transistors, and that you
must recheck your wiring.

Actually, a mistake like this is highly
unlikely. The unique Scott instruction book
with its life-size full-color charts . . . the
fact that touchy circuits come factory-tested
on preassembled modular circuit boards . . .

allow even a novice to build a solid state
amplifier that is in every way equal to a
Scott factory-wired unit.

When you're ready for final adjustments,
there is a precision test instrument, the Scott
Circuit Monitor, that allows you to actually
set the balance and bias of the output stage
for absolutely minimum distortion without
external test equipment.

When completed, your 80-watt LK-60
will have all the features of the most expen-
sive Scott factory-wired amplifiers; heavy
duty rugged silicon output stages that will
drive the most inefficient speakers, military-

H. H. SCOTT, INC,, 111 POWDERMILL RD., MAYNARD, MASS.
‘Export: Scott International, Maynard, Mass. Cable HIFI. Prices slightly higher west of Rockies. Prices and specifications subject to change without notice.
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type heat sinks to assure long operating life,
Power Level Indicator, and the complete
professional Scott control panel.

The LK-60 is kit-brother to the superb
factory-wired Scott 260 solid state amplifier.
Hi Fi/Stereo Review tested the 260 in April,
and stated that it has “. . . no sound of its
own. The listener hears the music . . . not
the amplifier. (It) will reproduce anything
that is fed into it with well-nigh perfect
exactness, and without adding any sound
coloration of its own . . .” Now that the
LK-60 kit is at your dealer’s, you can share
with Scott the satisfaction of building a per-
fect solid state amplifier.

Specifications: Frequency Response, 10-
40,000 cps; Power Band Width 20-20,000;
IHFM Music Power, 80 watts; Distortion,
0.8%. Less than $189.95.

SCOTT HOUSE
OF STEREQ,

BELCIAN VALAE K Y WORLD'S AR
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by the use of high temperature materials that
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ing mass. Careful design of the loading plug,
plus the use of relatively large Indox V

.
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penetration, even when used on conventional
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+ A Transistor Audio Oscil-
lator. I. C. Zero. Based on a
circuit by P. ]. Baxandall
which was first introduced
at least five years ago, this
oscillator covers the range
from 20 cps to 200kec cps
with less than 0.25 per cent
distortion. Best of all it uses
only four inexpensive tran-
sistors!

* Approximating Linear
Transistor Circuit Opera-
tion. R. R. Moore. Simpli-
fied calculations and a little
‘guestimation” will enable
the reader to understand
a.c. transistor operation.
Usually one must use com-
plex formulae and extended
calculation. The secret is
transresistance.

PROFILES

+ OKI 333 Stereo Tape Re-
corder

+ Rek-O-Kut Model
Turntable and Arm

+ Kenwood KW550 FM-
Stereo Tuner

R34

In the July lIssue

On the newsstands, at

your favorite audio

dealer’s, or in your

own mailbox

e

Y

Fi

| AUDIO CLINIC

Joseph Giovanelli

|

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

NOTE

YOU ASKED FFOR IT!

I have received quite a number of
letters asking what happened to my
other column, “Audio Techniques.” The
answer was simply that very few sug-
gestions were received, making it diffi-
cult to place this material in the maga-
zine as a continuing feature. I figured
that the average reader was not inter-
ested in the service offered by this
column (to be described shortly). Ap-
parently I was wrong because comments
and ideas which could be incorporated
into the column have been coming in
even though the material has not ap-
peared in the magazine in some time.

This is your column; essentially, you
are its writers. In the course of experi-
menting with high fidelity equipment
and its accessory interests, many of you
have developed little and big tricks
by which experimental construction can
be facilitated. Some of you may have
come up with some rather novel circuits
which reduce hum or improve signal-
to-noise ratio. Maybe some of you have
come up with a good scheme for cat-
aloging discs and tapes. Some of you
may come up with some maintenance
and servicing suggestions which you
would like to share with other readers.
When you contribute an idea to this
department, you are helping countless
other readers who are on the threshold
of some similar discovery and who have
not somehow crossed the line. You'll
save hours of time for a great many
people. With their saved time, they will,
undoubtedly, pass along some sugges-
tions which will help you with some
stickler.

1 suppose there is one very small
caveat. As editor of this column I shall
look at each suggestion to see if it is
suitable for inclusion. Naturally, I can’t
try each and every idea, so read a
particular suggestion carefully to see

WWW akherieaaadiahistary com

it it meets your particular needs. This
holds true for any article in a way.
I think it is bad policy to read and
follow a particular design slavishly. A
particular article should be used as a
starting point for your own ideas.

Naturally, there are some exceptions
to this as in all things. Someone new
to the field of experimental high fidelity
will find it best to follow a particular
design more closely than an “old pro.”
Well, there it is, the basic idea of the
column, “Audio Techniques.” Send all
comments and suggestions to me care
of the address shown, just as you do
when writing to “Audioclinic.”

Speaker Overload

Q. The manufacturer of the speakers
in my music system specifies the use
of a power amplifier which will deliver
no more than 35 volts across the speaker
terminals.

I have added a couple of 1 ampere
(3AG) fuses on the speaker lines but I
am still afraid to over-drive the speak-
ers, especially when playing organ mu-
sic at a reasonably high volume.

Please tell me what modifications F
should make in order to drive them at
high volumes every once in a while.
Aron Aharonian, Don Mills, Canada.

A. T do not know the impedance of
your speakers. I suspect, however, that
your amplifier will have difficulty in
producing 33 volts except possibly
when the speaker is connected to the
16-ohm tap and the sound level is
very high.

To be safe, it is best to measure the
voltage appearing at your speaker ter-
minals under actual operating condi-
tions.

Obtain a voltmeter capable of read-
ing ac. Set it to the 50-volt range.
Connect it to the speaker terminals
of your amplifier with your speakers
operating as you would normally listen
to them. Observe the action of the
meter. If the meter swings up to 20
or 25 volts, you know that you are ac-
tually hitting peaks of about 35 volts.

A calibrated oscilloscope is an even
better indicator of peaks because the
actual peak voltages will be visually
displayed. As a result, you will know

AUDIO e JUNE, 1965
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As tracking forces have become lighter, and stylus
assemblies more delicate, so has the danger of dam-
age from manual handling increased. To eliminate this
hazard, Garrard has built into the Lab 80 an ingen-
ious tone arm cueing control. This feature protects
your records as no other turntable can.

The Llab 80 integral cueing controf works for you
in three important ways:
1. To play a single record: Press the Manual tab.
This starts the motor and activates the tone arm cueing
control. The arm stays suspended a safe half inch aver
the record. Position the tone arm over the first (or any)
groove. Now, press the cueing control and the stylus
lowers gently into the groove.
2. To cue a record during manual or cutomatic p'ay
Press the Manual tab. The arm
rises and stays a half inch
above the record. Move |
the arm to the band or
groove desired, and press
the cueing control. The
stylus lowers slowly and
accurately into the groove.
With this feature, there is
no necessity to lift the arm
by hand causing acciden-
tal jarring or scraping of
the stylus across the record.
3. To pause during manual or autamatic
play: When you want to interrupt the music,
press the Manual tab. The arm rises directly
over the record and stays there. The turn-
table continues to revolve. When you are
ready to resume play, press the cueing con-
trol. The stylus lowers accurately and safely,

and the music continues from where it left off.

Regarding automatic play: The Lab 80 is a superb
transcription turntable for single play. But, in addition,
it includes an exceptionally gentle, built-in record
changing device, encbling you to play a stack of
eight records fully automatically.

This, and the many other advanced features of
the Lab 80 are fully explained in Garrard’s new 32-
page Compaiator Guide covering the entire line. For
a complimentary copy, write Garrard, Dept. GF-15,
-Port Washington, N.Y., or Circle No. 103 on Reader
Service Card.

Canadian inquiries to Cmas. W. Pointon, Ltd., 66 Racine Rd., Rexdale, Ontario. Tereitories
other than U).S.A. an¢ Canada to Garrard Engineering Lte., Swindon, Wilts., England.

LAB 80 $99.50 Price less base and cartridge

Transcription Turntable
is the only automatic...
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MORE NEW STUDIO EQUIPMENT FROM ALTEC

/I.ATEST ATTENUATOR LINE ACHIEVES

LESS THAN 1 MILLIOHM CONTACT

RESISTANCE, LOWER NOISE, EASIER
UPKEEP, LONGER LIFE

The hoped-for possibility has developed into working reality —we’ve
managed to come up with the finest attenuators yet developed. More
than 300 types are available with either solder terminals or as plug-ins,
either rotary or straight-lines, and in such categories as mixers, cali-
brated controls, calibrated grid control pots, VU range extenders,
decade attenuators, impedance matching networks, decade resistors,
faders, and stereo pan potentiometers. And they’re all listed in the
new Altec Attenuator Catalog which we've printed as a convenient
reference for your aid.

ALITTLE ABOUT ALOT OF IMPORTANT IMPROVEMENTS

You might like to know how some of these improved attenuators were
engineered. For instance, “coin” silver, which is normally used to make
brushes, contains copper and is subject to oxidation —reducing con-
ductivity and raising noise level, among other things. So we’ve made
our brushes of “fine” (pure) silver because it doesn’t oxidize —it
sulfides. Silver sulfide does not reduce conductivity; in fact, it actually
has a helpful lubricity. We use dual brushes on all our attenuators —
both rotary and straight-line models. They are independently sprung
and so guided as to eliminate “stumble” from contact to contact.

ADDED DEVELOPMENTS

Our new attenuator line is designed so that we’ll be able to gang up
to 8 of them in tandem, enabling you to operate the whole group with
one control. We've produced rotary attenuators that will give you
more steps in less space. How? Instead of putting them in the conven-
tional round cans—we’re building ours in square ones. And we’re
using the corners (space that previously went to waste) for the wiring.

DON'T FORGET THE CATALOG
The new Altec Attenuator Cata- 4
log we mentioned above has all :
the technical characteristics and ?
other relevant data on the new ALTEC LANSING
line. We’ll be. delighted to send it e o Ling Altec, Inc,
to you. So write today, Dept. AM6. ANAHE I M,
o\ . © 1965 aL
Circle 105 on Reader Service Card
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| where to set the level controls for all
| of your signal sources so as not to
‘ exceed this voltage.

If it should happen that the fuse
blows just before the peak voltage is
obtained, so much the better. You will

| then know that the value of the fuse
you have selected was well chosen.
You may find, however, that you must
reduce the fuse size to something less
than the one ampere value you are
| now using to obtain better protection.
Finding the correct fuse is a matter
of experimentation. When the fuse
blows, there is no protection for the
output transformer in the amplifier.
Some protection can be achieved by
placing a resistor whose value is be-
tween five and ten times the impedance
of the speaker, across the speaker ter-
minals on the amplifier side of the
fuse. Thus, when the fuse blows, some
of the power produced by the amplifier
will flow through the resistor, thus
holding down dangerously high voltage
| which might cause arcing within the
components of the output stage of the
amplifier.

It is also possible to arrange a zener
diode in such a way that when the
voltage across the speaker terminals
arrives at a certain value, the diode will
conduct and not allow further voltage
increases to occur. This arrangement
would make it possible to eliminate the
fuse, and still provide proper protection
for both the speaker and the amplifier.
I have done no research on this idea
and throw it open to some of you. If
you come up with anything interesting,
I would like to hear from you.

Connecting a VU meter
to an Amplifier

Q. I have just purchased the second
of two vu meters (stereo) in the past
| few years, but I am still having the
same trouble. I am not getting enough
signal to get the meter to give me a
good reading.

I have a 40-watt stereo amplifier
which should be powerful enough. It
will work when I turn the volume con-
trol up past the normal listening level,
but this does not help me balance the
system when listening at a normal level.
I have the sensitivity controls on the
meter tirned up all the way, hut this
still does not help much. I have high-
efficiency speakers, so I get more than
enough volume at a level setting of 1
or 2. I think this is why I do not get
a good reading on the meter. Can you
suggest anything I can do to make
the meter more sensitive to the low
power requirements of my speakers?
Ron Burstein, Temple City, California.

A. Your meter problem is a common
‘one. You are right that the efficient

(Continued on page 56)
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SOMEDAY, THERE MAY BE OTHER FULLY AUTOMATIC
TAPE RECORDERS LIKE THE NEW CONCORD 994

-;- i

The 994 gives you automatic reversing [] Plays or records auto-
matically three different ways [] Stops by itself where you want it
to [ Threads itself automatically (] And, the 994 is available now!

With the transistorized 994, Concord introduces a new
dimension to tape recording. Some might call it modern-
ization, some might call it automation. We think of it as
convenience—in playing, in recording, in starting and
stopping, in threading, in hours of uninterrupted listening.
You can’t compare it to anything because the 994 is as differ-
ent from the conventional stereo recorder as the old crank-
type Gramophone is from the modern record changer.

gram the 994 to play or record one side of
a tape from beginning to end and stop
automatically. Or, to play/record first one
side of the tape, reverse, play the other
side, then stop automatically. Or, to play/
record forward and back, forward and
back, continuously, as long as you like—an hour, six hours,
or all day. You may change direction of tape any time you
like by merely pressing the direction change buttons.
These same lighted buttons automatically show you direc-
tion of tape travel.

PUSH-BUTTON KEYBOARD. The operating controls are lit-

erally at your fingertips. This is the one
E R s recorder you can operate without arm
m waving, and with one hand! As far as

threading, that’s even simpler—the 994
threads itself automatically.

‘ AUTOMATIC PROGRAMMING. You can pro-

For Connoisseurs of Sound

After all this, we didn’t just stop in designing the 994.
We kept going. As a result, the 994 offers superb perform-
ance and every conceivable feature required for your lis-
tening and recording pleasure. Here’s a brief sample:
three speeds with automatic equalization, four profes-
sional heads, two VU meters, digital tape counter, cue
control, sound-on-sound, £xclusive Concord Trans-A-
Track recording, 15-watt stereo amplifier, professional
record/monitoring system. The 994 may also be used as a
portable PA system, with or without simultaneous taping.

TWO-WAY STEREO SPEAKERS. The
split lid of the 994 houses a pair
of true two-way speaker systems,
each containing a tweeter, woofer,
and crossover net-
work. A pair of
highly sensitive
dynamic micro-
phonesis included.

The 994 is priced under $450.* An identical recorder,
Model 990 comes without speakers or microphones and is
priced under $400.* Both are at your dealer’s now. So why
wait? Drop in for a demonstration and find out for your-
self what fully automatic tape recording by Concord is all
about! Or, for complete information, write Dept. A-6.

Other Concord models from $50 to $800.

CONCORD 334

CONCORD

ELECTRONICS CORPORATION, 1935 Armacost Avenue, Los Angeles, California 90025

*Prices slightly higher in Canada.

IN CANADA: Magnasonic Industries, Ltd., Toronto/Montreal
THE SIGNATURE OF QUALITY = Tape Recorders/Industrial Sound Equipment/Dictation Systems/Communications Devices/Closed Circuit Television
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Famous for

REVERBERATION...

in New York City

For years Liederkranz Hall was
world renowned for its remarkable
acoustic effects and consequently it
was in constant demand for recording.
But even Liederkranz Hall had its limi-
tations! Engineers could not always con-
trol the reverberation quality and time.
However if you wanted to record in Lied-
erkranz Hall today it would be impossi-
ble because, as with most old land-
marks, it's destined for destruction.

But . . . don't fret, don't worry!
There's a much more practical, effec-
tive, and less expensive method to add
controlled reverberation to your sound.

Now reverberation comes in a com-
pact, portable attractive and rack
m%untpble package 24" high by 19"
wide in . . .

THE FAIRCHILD
REVERBERTRON

Unique Features of

the FAIRCHILD REVERBERTRON
Variable reverb ¢ Electronic time control
Solid state components  Rack mountable o
Portable * Three time periods instantly and
noiselessly selectable » Remote control with-
out expensive servo mechanisms ¢ Mixing
network provided.

Used by studios throughout the
world for its natural reverberation ef-
fects, the FAIRCHILD REVERBER-
TRON'S reasonable price now makes it
possible for every studio to have the
production plus of controlled, flexible
and natural reverberation.

Priced at only $985

Write to Fairchild — the pacemaker in
professional audio products — for complete details.

FAIRCHILD

RECORDING EQUIPMENT CORPORATION
10-40 45th Ave., Long Island City 1, N.Y.
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For Permanent Hi Fi Showrooms
Sin:

I have read with great interest Edward
Tatnall Canby’s column in the March,
1965 issue, suggesting a permanent hifi
showroom.

AR has long believed in this type of
display, and we go to considerable ex-
pense and effort to maintain two “perma-
nent hifi shows,” one on the West Balcony
of Grand Central Terminal, and one on
Brattle Street in Cambridge, Mass.

1f the high fidelity industry had perma-
nent showrooms (like the building material
showrooms where one can inspect prod-
ucts in plunbing, floor material, draperies,
and so on), we would not have had to set
up our own showrooms. Furthermore, an
industry showroom would give the con-
sumer the opportunity to compare dillerent

i brands.

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

(What about it audiofans, would a per-
manent showroom be to your liking? Ep.)

Acoustic Damping

| Sir:

Mr. Grauer’s statement (“Acoustics Re-
sistance for Loudspeakers,” March Aunio)
that a resistive pad in proximity to a cone
will smooth out low-frequency response is
confirmed by my experience. For those of
your readers who wish to experiment with
this device, let me add a morsel of advice:
avoid muflling the back of a speaker with
too extreme a constriction, lest you deve]op
a cavity resonance in the neighborhood of
200-300 cps and a consequent nasal sound.
A quick check on this is the sound of a
male announcer, preferably live and via
FM. Listen for a nasal or chesty quality.

Another point: stick to speakers of mod-
est price. I can recommend Lafayette No.
SK-98 ($9.95), a Japanese import with an
eight-inch cone and a fair-sized magnet.
This speaker has a dual cone, the inner
one at the front being isolated from rear
damping by the principal diophram. This
speaker with a damping ring in a fair-
sized reflex (3 or 4 cubic feet) will do a
remarkable job for ten dollars. An easy
way to damp it is to surround the rim
with a three-inch collar of felt and stufl
the space between ring and dust cover
with Fiberglas. This provides some added
air-mass loading and lowers resonance, as
well as damps it. Further discussion of
this expedient may be found in U. 8. Pat-
ent No. 2978,060, issued April 3, 1959,
to the undersigned.

ALFRED H. HOBERTS
1615 Monk Road
Gladwyne, Pennsylvania 19035

(Be careful to avoid getting Fiberglas
“dust” between the voice coil and magnet
otherwise you may get rubbing as well as
damping. Some constructors use a cotton

WWW_amercaaradioRietery com

damping material to avoid this problem.
Ep.)

He Built It and Likes It
Sin:

I am enclosing a series of photographs
to illustrate a piece of equipment I have
constructed from a circuit diagram and
article appearing in May, 1963 Avbro, en-
titled “High Quality Transistor Recording
Amplifier.”

As is the cause in all your articles pre-
sented in Aupio, this is an excellent one
and the only one of its type I've ever seen
printed in any electronics magazine. Keep
up the excellent work and genuinely fine
articles as you have done. (We are blush-
ing! Ep.) I am desirous of seeing more
articles on transistor equipment and espe-
cially construction articles as good as this
one.

Fig. 1. Recording amplifier

The amplifier I have constructed ap-
pears in the accompanving photo (see
Fig. 1) and is the culmination of ap-
proximately six months of frequent even-
ing’s work. Details of the equipment are
as follows:

1. Constructed of two rack-panel chas-
sis and a standard 7-in. rack-panel. The
bias oscillator is constructed inside a mini-
box (shielding) and fits between the two
amplifier chassis.

2. The amplifiers are built on two pieces
of perforated phenolic with tie-posts used
throughout for ease and strength.

3. There are two completely separate
and independent channels (amplifiers)
along with two separate bias oscillators
coupled with a capacitor on the high taps.

4. The power supply is housed in a
separate mini-box (shielded) and rests in
the rear of the case.

5. As suggested in Mr. Beeder’s article,
high  quality components were used
throughout i. e., low noise resistors, Am-
pex meters, short point-to-point wiring and
the best available compouents. This hag
paid off in excellent performance.

6. This amplifier is coupled with an
old mono Magnecord PT-6AH which ‘was
overhauled stem to stern (mechanieally),
incoporating new quarter track R/P and
erase heads.

7. The whole works is placed in an
Ampex 350 case giving portability and
protection to all components. Playback is
accomplished by using Ampex SA-1Cs and
the total result looks great, performs like
a “million bucks” and costs about $150
total.

It is probably very obvious that T am

(Continued on page 51)

Circle 109 on Reader Service Card —

AUDIO e JUNE, 1965


www.americanradiohistory.com

NI

Get in the groove any groove...

New Miracord 18H single record play turntable operates manually or automatically. Offers new
cueing record band selector. Gently lowers arm and sets stylus .in desired band or groove. Includes
famous Miracord features: automatic pushbutton controls, Papst hysteresis-synchronous motor, heavy
balanced turntable platter, transcription arm, four speeds

Your hi-fi dealer will soon be showing the naw Miracord 18H alongside the now famous Models 40 and
10H. Be sure to see it. Price is $119.50 (less cartridge and base). For further details, write direct:
Benjamin Electronic Sound Corp. 80 Swalm St., Westbury, N.Y. Sole U. S. distributor BER})‘K‘MEH‘
Miracord turntables, Elac cartridges and other Electroacustic® audio components. | MIRACORD |
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Announcing
The New
FAIRCHILD
F-22
Condenser
Microphone

New
advanced
design with
low-noise
field effect
transistor!

The FAIRCHILD F-22 Condenser Microphone uses
a field effect transistor as the microphone pre-
amplifier. This field effect transistor has an ex-
tremely high input impedance that complements
the high impedance characteristics of the con-
denser capsule for an outstanding improvement
in signal-to-noise ratios. No complicated RF cir-
cuitry is used in an effort to improve signal-to-
noise ratios. The absence of vacuum tubes elimi-
nates the problem of noise, microphonics, and
the expensive periodic replacement of the tube.

The FAIRCHILD F-22 provides the user with the
most often needed pickup pattern—cardiod—with
outstanding front to back cancellation character-
istics thereby making it ideal for broadcast, TV,
sound re-enforcement and recording. Extremely
low hum susceptibility allows easy use in a vari-
ety of operating fields and the basic high sensi-
tivity of the F-22 allows integration into a variety
of circuits and a variety of studio and field
operating conditions.

A new convenience . . . the F-22 is self-powered.
The F-22 eliminates the bulky, heavy, cumbersome
remote power supply associated with conventional
condenser microphones. The F-22, as illustrated,
is complete—just plug into a studio audio line
and you have the smoothest, cleanest sound pos-
sible. This self-contained power supply allows new
ease of operation in studio work and in field
assignments. The use of a field effect transistor
with its low noise and low current drain require-
ments allows the operation of the F-22 with long
life mercury cells. The use of minimal parts and
the use of missile-grade components throughout
assure the user of continuous quality.

By breaking away from traditional condenser
microphone design and using the latest in solid
state-field effect transistor technology and micro-
circuitry, FAIRCHILD is able to produce this qual-
ity condenser microphone at an astonishingly low
and sensible price, thereby putting the ultimate
microphone quality within the reach 3

of every sound engineer, price 21 9

Write to Fairchild — the pocemoker in
professional oudio products — for complete details.

FAIRCHILD

'RECORDING EQUIPMENT CORPORATION
ﬂao 45th Ave,, Long Island City 1, N.Y.

Cir;:Ie 110 on Reo‘de-r Service Card
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LIGHT LINTENING

The Voice of Winstan Churchill
Llondon Tape LPX 100
The Finest Hours
Mercury Tape STA 604
The usefulness of 3% ips tape speed
for commercial releases is forcefully il-
lustrated in the documentary recordings
that have followed the death of Sir Win-
ston Churchill. Since the stateman’s his-
toric speeches form the backbone (or en-
tire body) of most of these recordings, the
public gets far more value for its pur-
chase dollar at little if any sacrifice in
the quality of the sound. 7% ips would
be a form of extravagance in the case of
the London reel, available in mono only,
because it covers the high points of the
Churchill oratory contained in London’s
bulky review of his career. The Mercury
reel, available in stereo at slow speed, is
taken from the soundtrack of the Co-
lumbia Pictures Release, “The Finest
Hours”. The voices of Neville Chamber-
lin, Franklin D. Roosevelt and John F.
Kennedy are included in Columbia’s cin-
ematic treatment of the Churchill story.
The fancier production of the Mercury
release gives it a slight edge in enter-
tainment value but the London item has
more than average drama for an archive
product.

Tito Tito Tito
United Artists UAS 6411
Lights! Action! Prado!
United Artists UAS 6394

The UA label manages to cram a lot of
Latin action into these two releases. If
your eardrums are of an uncomplaining
nature, this pair of discs could easily take
care of most Latin listening you mav do
for months to come. The first title has
nothing to do with college cheers in Yugo-
slavia as Tito Rodriguez sings and leads
his band in tunes familiar only to devo-
tees of Latin music. One clue to authen-
ticity in the stvle of Rodrignez lies in the
fact that the Schwann catalog lists him
under Latin American artists in the sec-
tion titled “Popular—Other Countries”.

Perez Prado’s first album for United
Artists finds him applying his patented
grunt to a collection of movie tunes in
Latin tempo. 1 prefer the Rodriguez.

Themes from James Bond Thrillers
London Tape LPM 70091

Frank Chacksfield: First Hits of 1965
London Tape LPM 70092
Tape fans are sure to find convenience
in having a collection of James Bond
themes all on one reel but I can’t help
wondering what they’re going to make of

WWW amercaaradiohietery com

Chester Santon

the sound. Bond’s creator, lan Fleming, if
we read him correctly, prided himself on
being a connoisseur in just about any
field that contributes to man’s material
well being. The sound on this reel can
hardly be considered a listening luxury as
Roland Shaw’s orchestra plays themes
from several Bond movies. It’s too cheap
and shrill to do justice to either Fleming
or Bond.

Frank Chacksfield’s reel takes an early
plunge into a collection of tunes already
at full tide in the first months of 1965.
Considered in direct comparison with its
companion release, this London tape has
the benefit of a more mature approach in
the arrangements. Because the arrange-
ments don’t get out of hand, the engi-
neers have had an easier time keeping
within a palatable sound framework.

Kenton/Wagner
Capitol TOA 2217
It isn’t easy to believe what you've
heard once this record has completed its
course on your turntable. (I'm assuming
vou'll stick with it to the end) Stan
Kenton has apparently exhausted the
once-sizable bag of tricks he has been
using to dress up popular music and has
turned to the classics for new “ideas.” 1
have no objections to borrowing from the
classics on the part of any arranger, no
matter how pressed he may be. Pop com-
posers as well as contemporary dance
band arrangers have been fooling around
with material from the classical repertoire
for many vears. For the most part, they've
managed to do so without inducing laugh-
ter on the part of the listener by over-
stepping themselves. Kenton, in my book
at least, has come a cropper in this
project. It's one thing to take a simple
theme by Tchaikowsky or Rachmaninoff
and convert it to ballad or dance form.
The Wagner orchestral music Kenton
tackles (and struggles with) here takes on
a ludicrous sound when plaved by a band
of his size. The occasional intrusion of a
Latinesque beat does not help in keeping
1 smile off the listener’s face. If Kenton
is sincere in wishing to bring Wagner's
great orchestral excerpts from “Lohen-
grin”, “Tristan and Isolde” and “Die
Walkure” to a wider audience, he has
only to hire a concert hall and a local
symphony orchestra. The Los Angeles
Symphony Orchestra is close at hand and
fully capable in the works of this or any
other major composer. Such an effort
would earn Kenton the plaudits of the
entire music community instead of the
headshaking of the curious few who sam-
ple this disc.
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She’s wearing the new revolutionary Attache

The smallest professional cardioid dynamic microphone

Wear it, hold it, or put it on a stand

Here’s the most versatile, eardioid dynamic microphone ever made. More than two years in
development, University engineered the Attaché for the professional and the serious tape recordist.
But, it is priced for everyone—anly $66.59 list.

The Attaché is especially suited for “on-the-move” applications, obsoleting the quality com-
promising omni (all-directional) lavalier. Because it is a cardioid, the Attaché Professional rejects
background sounds. It is resistant to feedback—enables you to talk closely without boom, or
sibilance. Its low impedance is ideal for modern solid state equipment using cables of 200 feet
or more for mobility.

Use the Attaché any way you like—wear it, pin it to your lapel, hide it in your hand or pocket.
Or, mount it on a stand, a boom, a gooseneck...even hang it fiom the ceiling—all in seconds
without time-consuming modifications. Supplied with built-in, 15-foot spring-loaded, indestructibie
cord and handsome carrying case. As with all quality
University products, the Attaché carries the exclusive u [\

University 5 year warranty! For details, write Desk R65, UN |VERS|TY@

LTV/ University, 9500 %est Reno, Oklahoma City, Okla. 4 DIVISION OF LING.TEMCO-VOUGHT. INC

Circle 111 on Reader Service Card
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FOLK INTERLUDE
Jug Band Music. Jim Kweskin and the

Jug Band.

VSD 79163
Vanguard stereo

You play this instrument by sort of honk-
honking with your nose into the spout of
an old-fashioned cider jug (or is it
whiskey?). It comes out like a fog horn
with a cold. One jug is plenty, and that’s
all they have here. The rest play any old
thing, or sing, or both.

By this time it is apparent to most lis-
teners that the dopier these folk people
look and try to sound, the more sophisti-
cated they’re likely to be. The man who
sings like a ‘ole hill-billv pig from the
faraway hills is probably a Ph.D from Har-
vard. Accordingly, the music itself isn’t
half as simple as it sounds and, in fact, is
downright subtle, in a noisy sort of way.
That makes it fun to listen to; for it grows
with the listening. And it makes for super
hi-fi and stereo.

This amiable gang features several quite
diflerent wailers and groaners { one female)
plus an assorted backing of fiddle, banjos,
guitars and harmonica, as well as wash-
boards and the like. They are a bit self-
conscious, too conscious of their sophisti-
cated stvle to be quite natural, too much
the showmen to act really at ease. Doesn’t
matter much. 1 enjoyed them.

Introducing the Beers Family.
Columbia MS6705 stereo

Now this is a funny one—after Van-
guard’s sophisticated juggers and blue-
grassers. This family, from Montana, out
of Wisconsin, is as simple as apple pie and
not a pretention in a carload. They sing
everything and play it too, on a batch of
family folk instruments—and it doesn‘t mat-
ter where it came from or how. Their
style is as fuzzy as the down on a peach.
Anything goes, and all mixed up. Nice
pecple, though.

As collectors of folk music know, the
“real” folk don’t know a thing about style
or taste, until somebody tells them. They
love to give you the latest tune they've
picked up from the TV, or the sentimental
ballad they heard Mom singing in the
shower. And, until they learn better, they’re
apt to be ashamed of that old-time stuff
they got from grandpappy, ’way back.

Now a place like Montana is no place
to gather up age-old songs from ancient

10

ECORD REVUE

Edward Tatnall Canby*

right up the next creek. Out
there, music comes in from wherever it
comes, which might be anywhere. It’s still
a young, friendly country. So these Beers,
for all their fine family instruments, have
“inherited” exactly what one might hear

grandpas,

in Montana (and Wisconsin) and they
reel it right back with a smile, before it's
even half absorbed (that takes genera-
tions), all a hodgepodge. Their singing is
sort of half-classical in an untrained way,
by imitation; the ballads are given out with
all the flourishes of grand opera — in a
modest way, of course. They are blissfully
unaware of the standard English-American
dead-pan ballad style, all the verses done
in the same tone. And that home-style
psaltery! The fiddle that Bob Beers plays
is the nearest to something real, a good
fiddle style though a bit slow-paced. But
Martha’s psaltery, just a harp in a four-
legged frame, comes out with the darndest
by-ear imitation-radio and semi-salon har-
monies you ever heard, incongruous as well
as naive. That’s where the ghost of De-
bussy wanders in, with Chopin and the
Radio City Music Hall somewhere in the
fuzzy background!

No style at all, a blurry mixture of all
sorts of half-absorbed influences; vet the
folks themselves are very likeable and a
lot of people whose own folk accomplish-
ments are of a similar modest sort are go-
ing to enjoy them. The sophisticates, in-
cluding the folk pros (city and mountain
type) won't know whether to laugh or
cry. It’s really pretty dreadful stuff, in an
amiable way.

Hedy West, Vol. 2

Vanguard VSD 79162 stereo

ITedy West is a one-stvle singer, who
sings and plays her own excellent banjo all
at the same time. She has a loud, clear
and brilliant-toned voice, by now showing
just a bit of night-clubby influence but still
extremely musical and communicative. She
has an unerring sense of style within her
own way of doing things and her banjo
playing is really most enjoyable, her ac-
companiments always exactly “right.” A
fine musician and an intelligent perform-
er, too.

Hedy West is a “real” folk singer—that
is, out of the country, her songs and style
learnt at first hand from her own family
and surroundings. She is as “eclectic” as
the Beers family on Columbia in her pres-
ent sources of material-but with her it is

WWW_ akherieaabiadiahigtary com

all digested and transformed into her own
consistent musical production. Big differ-
ence.

The Greenbrier Boys—Ragged But

Right!

Vanguard VSD 79159 stereo

This trio—it amounts to six, since all
three both sing and play—is one of the
tanciest in the current folk business and
one of the best. As you might guess, the
boys are city-bred and college-educated—
City College in New York, Swarthmore,
the sedate Quaker college in Pennsyl-
vania, and the University of Wisconsin.
Now they are kings of Southern-style blue
grass and old-timey country music.

If you have heard the real old country
records, and the grand ole op-ry type of
radio, you'll find this modern hepped-up
version of the old styles most interesting.
Its voltage is at least twice as high—that
you notice immediately. And it is much
more self-consciously “mountain” in the
singing, as though the boys hadn’t ever
seen a railroad train or a telephone, let
alone a teevy. (They have, all right.) But
beyond this, it is more “expert”, it dis-
plays more tricks and turns, more concen-
tration, than any old-time performer ever
thought of. Within the old patterns, this
city music goes far bevond the old. This
is characterstic of the new “urban” folk
music at its best.

The English Country Dancing Mas-
ter, Vol. Il The Telemann Society,
Schulze.

Vox STDL 501.140 stereo

There is no music so catchy for the ear
and for the tapping of the foot as the
traditional dances of old England, as
“country dance” fans know. It’s a nice
idea, in theory, at least, to get some of this
music onto a record just fer listening.

The trouble is, though, that the nature
of the music is against such treatment. In
all such dance music of repeated patterns
the music itself is played over and over
again with little or no variation—while the
dancers provide the variety and continuity
in their successive “figures”. Under these
circumstances, the music is superb—and
the many repetitions are its most delight-
ful feature.

Ah—but what to do when there’s no
dancing, only listening?® This disc gives

(Continued on page 46)
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Y RADIO CO,, INC.

103 West 43rd Street/New York, N.Y. 10036 /(212) JUdson 2-1500
Federal Electronics, Inc. (Subsidiary) / Vestal Parkway, Vestal, N.Y./ (607) Ploneer 8-8211

Wichita Falls or Walla Walla—wherever you are—
you'll find that you can depend upon Harvey—
America’s oldest distributor of professional
broadcast and recording equipment—to fill your
orders from stock in depth...whether you need a
studio tape deck, image orthicon tube, cable, or
the smallest replacement part. What's more, we
ship the fastest possible way—from truck to air
freight. The three major networks find we save
them time and the trouble of hunting around. You
will, too. To order, write or call—collect—today.

Always on hand: A.D.C. ® ALTEC ® AMPEX ® A.P.I. ® CANNON ® CBS LABORATORIES ® DAVEN ® ELECTRO-
VOICE ® LANGEVIN ® MCINTOSH ® NEUMANN ® PULTEC ® R.C.A. ® SENNHEISER ® UNIVERSAL AUDIO

AUDIO
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Who Says
Great Stereo
Components

Aren’t

Decorator

Designed?

Meet the new Empire Roya
Grenadier...first speaker
system designed anc eng -
neered in sight and sound
for stereophonic reproduc-
tion. Lets you sit anywhere
—hear everything. Its regal
shape projects a ma estic
sound unlike any you've
ever heard before. A 15
mass loaded woofer,
world's largest ceramic
magnat structure and die-
cast full dispersion acous-
tic lens allow you to enjoy
the highest fidelity cf mu-
sic plus phenomenal steren
separation from anywherz
in the room. Speaker slaczs-
ment non-critical. For a
sound demonstration go
'rourd to your dealer er
write for complete colcr
brochure.

Circle 113 on Reader Service Card
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THE AUDIOVIDEO TAPE DECK
(CONT.)

Didn’t get around to it last month
as promised in the April issue—but
here’s the sequal to that discussion of
the new Ampex V-303 video recorder
and its possible implications for the
future home hi-fi system.

Remember? The V-303 deck takes
down pictures on quarter-inch tape,
“four-track”™ style, with the basic con-
figurations of the familiar home-tvpe
audio tape recorder; only the fabulous
100 ips tape speed stands in the way
of an “integrated” dual-purpose deck
is part of a home system. The reduction
of that speed to a workable velocity in
the home presents staggering engineer-
ing problems—but people like me can
afford to toss 'em all aside, whistling in
the dark, and see what might, or may
actually happen when the engineers
have got through their work. For, of
course, I'm ready to bet they will come
up with the very improvements that are
necessary, and seem beyond the range
of the possible, right now. It's hap-
pened before. Just a matter of refine-
ment.

Partially linked

So let’s have a look at our home sys-
tem as it now exists, in the large.

You see, right now we have a big,
sprawling complex of loosely inter-re-
lated home entertainments which fall
into one “system” only in part, yet with
a great many interconnected links, even
so. More show up every month. Re-
minds me, somehow, of those “free”
local call areas that the phone company
sets up around small towns these days,
within the larger phone network. Town
A residents can call Town B. Town B
can call Town C. But A can’t telephone
to C without a “long-distance” charge.
(Like me in Connecticut: I can call
Torrington to the East and Sharon to
the West, but Sharon can’t call Torring-
ton.) Thus it is in home entertainment.
The various elements don’t completely
inter-link. There are all sorts of partial
relationships.

We have separate radios, TV sets,
portable plonos, only a few of which
have inputs and outputs for the hi-fi
system. Semi-linked.

WWW amernacaanadiohistary. com

We have all the usual elements of
the component lay-out, into which we
have already integrated our stereo
broadcasts, tied in with loudspeakers,
phones and, of course, with the tape
recorder. Discs play too, here, and are
widely transferred to tape, over and
above the law. All these segments are
100 percent inter-connected.

At the moment, there are two vital
picture elements as well, only partially
integrated. Home color slides and home
movies. Integrated into hi-fi in that you
may use either one of them with your
tape recorder and amplifier-speaker
system, via the various gadgets now on
sale. Home movies have film-stripe mag-
netic recording too, mono. Via a sep-
arate recorder you can (if you must
... ) have stereo commentary or music
for your films and slides. Beyond that,
these picture areas are pretty much
independent. Lxcept in certain very
significant aspects of technology.

Generations on Film and Tape

For instance, the 8mm home movie
was the prototype original for our pres-
ent tape, both in its “tape” size and in
the two-direction dual-play feature,
which first appeared in the Ciné-Kodak
8 'way back around 1933. T have the
original excellent camera, still in perfect
working order, plus thousands of feet of
nice, crisp film I took back before the
war. It’s not at all a coincidence that
even the 8mm reel is interchangeable
between the two systems—the other day
I used a standard 1965 tape reel on an
8mm Keystone projector I bought back
around 1937, and it worked perfectly.
From the two-way 8mm home film, the
dual-play idea went straight to home
tape, and now it has gone onward, first
to the four-track modification and now
to the new Ampex V-303 video record-
er. Most interesting.

Moreover, that Smm film was in
other respects a development similar to
those we've seen in tape. For it was
preceded in the same fashion by “gen-
erations” descended from the original
all-pro movie film at the standard 35mm
size. First we had the intermediate
type, 16mm film which was less than
full pro and yet centered its use on
semi-professional and educational pur-
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-12A

The C-12A condenser microphone represents a
significant advancement in microphone design;
its development has been based upon the expe-
rience and requirements of professional sound
recording studios. B Twin diaphragm, mylar foil
B Exceptionally low distortion due to nuvistor
low frequency circuit in the pre-amplifier B Nine
variable patterns may be remotely selected B
+2.5 db deviation from frequency response
curve B Bass attenuation: 0, —7 db, —12 db

SPECIFICATIONS

Type Pressure gradient, mylar foil

capsule

20-20,000 cps =2.5db (related
to published curve)

Frequency range

Sensitivity —44 db (1V/10 dyne/cmz) at
1,000 cps.
Directional  Cardioid omni-directional,
characteristics  figure-of-eight, plus intermediate
positions.
Nominal output
impedance 200 ohm

Sound pressure At a distortion of 0.3% 150 gbar
level at 40 cps, 1,000 cps, 5,000 cps.

Plate voltage 110V
Filament voltage 5.2V £5%
Complement  Nuvistor
Temperature —14° to +150° F
Relative humidity 90%

Bass attenuation 0.—7 db, —12 db in Power Supply

Cannon, entire system

Connectors

POWER SUPPLY

Bass
Roll-off

Pilot
Light

On-off
Switch

Pattern
Selector

OMNI-DIRECTIONAL WITH BASS ATTENUATION
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M AUDIO VIDEO
/VO’ elco PRODUCTS

NORTH AMERICAN PHILIPS COMPANY, INC.
Professional Products Division, 100 East 42nd St.,, New York, N.Y. 10017

J
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silicon power transistor

FM MULTIPLEX STEREO RECEIVER

LUXURY MODEL } ‘ ME'@ WITH a" WATTS

KENWOOD introduces the ultimate luxury in solid state
stereo powered by SILICON TRANSISTORS to provide
the never-before-possible pleasure of an unsurpassed
wide frequency range ...a dynamic, clear, authentic
sound reproduction with utopian quality.

TK-80 SPECIFICATIONS

AMPLIFIER SECTION

Total Music Power:
RMS Power: (0.9%
harmonic distortion at
1Kc per channel)
Frequency Response:

80 watts (IHF Standard)
32 watts/32 watts

20 - 60,000 cps +1 db
15 - 120,000 cps +3 db

Phono — 60 db, AUX — 72 db below rated
output

+10 db (50 cps)

-+10 db (10,000 cps)

MAG 1.5 mV, Tape HD 1.5mV, AUX 100mV
-+ 10 db 50 ¢ps, +5 db 10,000 cps

(at Volume Control —30 db)

Hum and Noise:

Bass Control:
Treble Control:
Input Sensitivity:
Loudness Control:

FM TUNER SECTION
Usable Sensitivity:
Signal to Noise Ratio:

1.8 microvolts (IHF Standard)
60 db (at 100% modulation 1mV input)

Image Rejection: 55 db

SCA Rejection: 50 db
Capture Ratio: 2 db

Stereo Separation: 38 db at 1Kc

0.02% without AFC

Automatic switching FM Stereo Tuner,
Automatic Mono Stereo Indicator, Output
Selector Switch, Silicon Power Transistor
Main Amplifier, Tape Monitor,

Muting Circuit.

50 - 60 cps, 110 - 120 volts

130 watts, (full power)

Width 1734”, Height 5-13/16”, Depth 14”
30 Ibs.

Frequency Drift:
Special Circuit:

Power Consumption:

Dimensions:
Net Weight:

the sound approach to quality

special
KENWOOD
features

TWO STEREO SPEAKER SETS ANO
EAR PHONE SWITCHING: TK-80
provides speaker output terminals
and power for two (2) sets of stereo
speakers plus stereo headset jack.
Front-panel switching permits easy
selection of either speaker set,
both sets, or ear phones.

T

POWER TRANSISTOR PROTECTION
CIRCUIT (U.S. Patent pending)

AUTOMATIC MONO/STEREO INDI-
CATOR WITH ILLUMINATED PIN-
POINT TUNING: Professional, iliu-
minated pinpoint
tuning meter
shows maximum
reception of FM
broadcasts while
red and blue
lights automati-
cally indicate mode.

ILLUMINATED PROGRAM SOURCE
INDICATOR: Lights indicate in-
stantly whether program selector
is at FM, Phono, Tape HD or AUX.

Mo

PHONG TAPE MO AUX

SMOOTH PRECISION TUNING:
KENWOOD's larger flywheel is de-
signed for smoother, exact tuning

of FM broadcasts.

INTER-STATION

MUTING CIRCUIT

suppresses inter-

station noise. o g

KENWOOD ELECTRONICS, INC.

Los Angeles Office: 3700 South Broadway Place, Los Angeles, Calif. 90007, ADams 2-7217
New York Office: 212 Fifth Avenue, New York, N.Y. 10010, Murray Hilt 3-1115

Circle 115 on Reader Service Card
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poses, though it also was launched as
a rather expensive home movie system.
Then came the ultimate 8mm fin—
ultimate still after thirty years—which
crammed four pictures into the space
of one on 16mm. Purely for home en-
tertainment.

And these film advances depended,
just as in home tape, upon successive
refinements in various areas of technol-
ogy, in lenses, drive mechanisms, proc-
essing, but most of all in the film itself
and in particular, the problem of graini-
ness in the face of enormous magnifica-
tion. Remarkable isn’t it? For these
are precisely the problems we have had
with audio tape. Problems of graininess
and uniformity, under conditions of
high “magnification”—that is, amplifi-
cation.

Moreover, tape recording (the tape
and the tape machine) has moved
torward from professional to home use
in a strikingly similar series of steps
—each one, as with film, commercially
supported, aimed at a new segment of
market, and aiming towards still an-
other by implication, ending up with
the out-and-out home entertainment
market itself.

In its careful and methodical way
Ampex has been especially clear-cut in
this commercial progression, step 'by
step, in the tape recorder field. First
came the all-pro 300 series, abetted by
the somewhat less immovable 350
line, still basically pro (even though I
use one m’self). These two lines cor«
respond to the basic 35 mm. film
equipment, full-sized, and maybe the
more portable newsreel type.

Then came a significant departure
in the more nearly portable and then-
sensational 400 line, now departed, a
transitional model which was the first
to show definite home-use tendencies,
including the then-new wide-range re-
sponse at 7% ips via newly refined
heads (do I remember that press con-
ference).

And then, systematically, inevitably,
the progression brought forth the 600
line—which anybody could have pre-
dicted in advance. It was still semi-pro
but now really portable. Compact, sim-
plified, it was very definitely useful for
much home-type and non-pro record-
ing, as well as pro. It still is, for both.
Finally, there came the all-out Ampex
home-style equipment, the 900s, 1200,
2000 series and just recently the 800
line, inserted into the sequence. Very
systematic and most revealing. Now,
the same thing is going on with the
video line. V-303 for video corresponds
to the 400 in audio.

So let’s jump ahead and extend the
video sequence to a theoretical con-
clusion. What will happen when TV on
regular tape starts to integrate itself

(Continued on page 52)
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...what took so long?

It was nerve-wracking, to say the least. Our engineers
simply refused to let go. What did they care about
competition? They were SCIENTISTS.

What were they doing for five long years? . . . Original
research into diaphragm behavior and electromag-
netics. They were developing a brand new principle of
speaker design called CAPS® (Cushioned Air Pneu-
matic Suspension). It makes possible, for the first
time, natural big-speaker sound in an enclosure
smaller than this page. The final resuit was the Sen-
=== sational MAXIMUS 1.

Here is the first of anew generation
of space-age speakers. Its sound

€ . 3
Actual size: %
102" x 512" X 744"

is utterly unbelievable. Experts throughout the world
are intrigued with its full range and rich tone. Audio
engineers praise its exceptionally uniform linear re-
sponse. Music lovers say it is “something of a miracle.”
Do we forgive our engineers for taking so long? Sure.
After all, to develop engineering “miracles” does take
a little extra time. But now that it's here, shouldn't
You be first to own one?

See and hear the new MAXIMUS Series(1 through 7)
priced from $59.50 to $189.00, at leading High Fi-
delity Dealers everywhere.

The MAXIMUS is a design product of UTC SOUND
DIVISION, 809 Stewart Avenue, Garden City, N. Y.

MAXIMUS 1

Circle 116 on Reader Service Card
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EDITOR'S REVIEW

STEREO STANDARDS ON THE WAY

E HAVE LONG ADVOCATED the need for perform-

ance measurement standards for high fidelity

equipment. The confusing statements we have
all witnessed in literature and reports concerning
music reproducing equipment must be clarified. There
must be only one acceptable way to report amplifier
watts, tuner performance, and even speaker perform-
ance.

The last category is especially difficult, but it high-
lights the problem. For example, we recently read
the report of an independent testing organization
concerning speakers. In the absence of standard cri-
teria they invented their own method for testing the
quality of speakers. We can well appreciate their dif-
ficulty. In their desire to he objective, they apparently
avoided seeking advice from those people who have
had long experience in testing and making speakers.
(We can understand their reluctance; after all how
can they claim to be objective if they seek the advice
of a manufacturer.) The test procedure they arrived
at, however, leaves much to be desired in our opinion.

Let us elaborate.

The tests they arrived at were divided into two
major sections: anechoic chamber and listening. The
chamber tests seem pretty straightforward as far as
we could tell (we assume they had proper equipment
and know how to use it). We should note here that
they have concluded, as does every reputable tester,
that chamber tests are not sufficient. They do not tell
how a speaker will respond in a room with music
being fed to it rather than a sine wave. In recognition
of this they determined to set up a listening panel and
hide the speaker under test from the panel. So far
pretty standard. But, and here’s the very big but, then
they charged the panel not to judge the music quali-
ties or other parameters of the test system, but in-
stead record how close it came to a “standard” sys-
tem. What was this standard system? A system that
the testers had decided was very good before the
listening tests started. In essence, all they were ask-
ing of the listening panel was whether they could
tell the difference between one sound or another, not
whether one sound was bad, good, better, or best.

Is this procedure valid? It could be if the “stand-
ard” speaker were truly standard. But, another hig
but, how could they arrive at a universal speaker
quality standard by themselves, without consulting
many experienced testers, and indeed a large number
of experienced listeners? We do not believe it is pos-
sible. We must conclude, therefore, that this vital

16

part of their test procedure was not valid. We be-
lieve it would have been more valid if they had used
a standard “live” sound source (see “Techniques of
Making Live-Versus-Recorded Comparisons” in our
Oct. 1964 issue) rather than a speaker source. In ad-
dition, they might have studied various techniques
for preference testing under controlled conditions.

The point of this discussion was not to prove the
test procedure of a particular testing organization in-
valid, but rather that there is a need for standard,
acceptable test procedures to avoid this type of “do-
it-yourself” standards. And, we are pleased to note
that the Institute of High Fidelity has activated a
group of standards committees to set up the needed
standards. We think, in view of the existence of these
committees, that the testing laboratory in uestion,
and all other valid testing organizations, should volun-
teer to offer the benefit of their thinking. And the
committee should invite valid testing organizations
to participate, if they haven’t done so already.

NOTES FROM THE EARLY DAYS OF STEREO

The following is excerpted from a special report
which appeared in Printers Ink in their October 24,
1958 issue. This report was in response to the intro-
duction of the Crosby multiplexing system for FM
stereo, and its possible impact on AM radio. In an-
swer to the threat, the V.P. of a large company re-
vealed that they were about to release an AM stereo
system with two clear advantages. We quote:

“One advantage is that everyone would not
have to buy new radios as they would if FM radio
became the dominant system of broadcasting, be-
cause most people have AM radios already. How-
ever, they would have to go out and buy new AM
radios if they wanted to enjoy the stereo benefits
of the technique.

“Another advantage ®**°°° cited is AM radio’s
lack of high fidelity. Many people, particularly
women, find it uncomfortable to attend a live con-
cert, for example, because the extremely high
notes are somewhat painful to their ears, the V.P.
said. FM radio has this same disadvantage be-
cause it can reproduce sound up to and beyond
the range of human hearing, ***** said. ***’s
development of stereo radio has a built-in ad-
vantage, the V.P. told PRINTERS’ INK, because
AM automatically screens out the high notes that
are painful to some people.”

We don’t think comment is necessary!
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Nine out of ten musical people prefer
the sound of Pickering.

Nearly all musical people prefer ratural sound. £nd natural
sound begins with Fickering. Right 'wher= the sty uz meets the
groove.

Any of the new Pickzring V-13 stareo cartridges w || repro-
duce the groove, the ~hole groo.e a1d nething but the groove.
That's why a Pickering can’t helg sound ng natural if the record
and the rest of the regproducing =qlisment are of equally high
quality.

To assure compatakility with your s-erzo equipment, there are
four different Pickering V-15 pckups =ack designed for a
specific application. The V-15AL-1 is.{or conven-ianc! record
changers, where hig1 output ard 12avie- trackirg fcrces are

[ h -ﬁ
* .
-

required. The V-15AT-1 is for lighter tracking in the newer
au-omatic turntables. The ever 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
ful advantage of low-mass tore arm systems. Pickering’s ex-
clusive Floating Stylus and patented replaceable V-Guerd
sty us assembly protect both thz record and the diamond.

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

Pickering

Puainview, L. I, N.Y.

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

See your hi-f dealer far ent-y k anks and full details.

Ciscle 117 on Read=r Service Card
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*Compare tiesoe S-'QODO ;pecs." Power output for both channels is 150 watts at 3% 1.M. distortion. Continuous sine-wave power output (two channels) is
100 watts at /% distortion. Power band-width: 12-25,000 cps. at 1% distortion. Hum and noise: Phono —70db, Tuner —80db. Sensitivity: Phono 1.8mv,
Tuner 0.25v. Other Sherwood all-Silicon Solid-State amplifiers are the $-9900, 90-watts music power @ $229.50 and the $-9500, 50 watts music power & $179.50

RO 4 W TR A T T M Y 3 e

(90 Wals UL VINIE JAFRIN ANELU AR

et PYTTNTY

How dare we say Sherwood is the hest?

The dictionary defines “dare” as “to challenge one to pass a test” The Sherwood S-9000 ALL-SILICON Solid-State 150-watt cam-
bination preamp-amplifier consistently passes tests against any competitors’ products. These tests can involve either the accuracy of its
150-watt power rating, the design of its Baxendall type controls, the reliability and coolness of its All-Silicon circuitry, its lack of distortion
(rated at less than %%). the flatness of frequency response (+ Ydb), the elimination of hum and noise (—80db), or the sensitivity of its
phono preamplifier (1.8mv), B How dare we say Sherwood is the best? We can because comparative specifications, together with the
experts’ opinions and listening tests confirm again-and-again that Sherwood is the best! Dept. 6A

Sherwoad Electronic Laboratories, Inc., 4300 North California Ave., Chicago, lllinois 60618

Circle 118 on Reader Service Card
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|s Magnetic Tape

JOHN T. MULLIN*

No one knows how long good
quality tape will retain all the sig-
nal, but this pioneer has tapes

hich are 15 years old, and still
going strong!

quality magnetic tape can last
without measurable deterioration.

As a matter of fact. and I speak
from a background of 20 years of ex-
perience in professional recording and
playback, there is excellent evidence
that good tape will retain high quality
recordings indefinitely.

Of course, magnetic tapes were not
developed for general use in the United
States until 1946 so that a first impres-
sion is that our experience can go back
only that far. However, magnetic tape
engineers and technicians in our lab-
oratories for years have been testing
various tapes on a 24-hour basis, pun-
ishing them with continuous wear equiv-
alent to 100 years of normal use with-
out appreciable change in the perform-
ance of these tapes.

In 1949, while I was recording en-
gineer for Bing Crosby’s radio shows,
I taped Crosby singing a duet with Al
Jolson. On the same tape is Mary Mar-
tin at a time when she was doing the
musical, South Pacific.” The tapes

No oNE xNows how long a good

*Minnesota Mining and Manufacturing
Co., St. Paul, Minn.

Long
Lived?

were “Scotch” Brand No. 111 manufac-
tured by 3M Company. The tape was
the same tape that was available in the
stores for home recording. The recorder
I used was the first Model 300 to leave
the Ampex factory.

In the more than 15 years between
1949 and 1965, those tapes were stored
in home garages in California, where
summer heat raised inside temperatures
as high as 120 degrees above zero, and
in Minnesota, where the winter cold
sometimes reaches 35 below.

No particulur pains were taken to
care for these tapes. The tapes were
not played periodically or even run
through a recorder to relieve tension.
They were stored in their original boxes
and the boxes were not sealed.

Yet, when I played the tapes a few
weeks ago, the audio levels peaked at
the same levels as when the tapes were
recorded more than 15 years ago. In-
stead of being brittle, the tapes were
still pliable on the reel. There was no
snapping or pulling as a layer of tape
came off the roll toward the playback
head and there was no flaking; that is,
no flakes of iron oxide fell from the
tape. There were, in fact, no signs of
aging except that the tape reels are the
old-fashioned kind and the boxes are
dirty and worn from years of storage
under adverse conditions.

Most important, sound reproduction
was excellent. I could detect no loss of
quality at all.

Fig. 2. Tape-punishing setup at 3M testing laboratory in St. Paul. Tapes are fash-

ioned into continuous loops and are run 24 hours a day, giving wear equivalent to

100 years of normal use without appreciable change in performance of tapes.
(Photo courtesy 3M.)
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Fig. 1. Checking 1949 tapes of Bing
Crosby and Al Jolson radio programs
he recorded, Mullin finds no signs of
aging. Tapes were stored in original,
unsealed boxes for more than 15 years
in garages in California heat and Min-
nesota cold. When played, sound re-
production was excellent. (Photo cour=
tesy 3M.)

Those of us who developed 3M Com-
pany’s Professional Mastering Recorder,
a machine that records master tapes
from which disc records and pre-record-
ed tapes are made, have also made tests
of machine reaction to tapes of various
age. Segments were taken from a num-
ber of old tapes and were spliced to-
gether and run through test machines
to determine, among other questions,
the effects of age on mugnetic tape.
Here too we found that good quality
magnetic tapes last indefinitely.

What about Lubrication?

There are those who believe that re-
lubrication of magnetic tapes will keep
them smooth and will reduce the
amount of oxide that wears off on tape
heads. In my experience, this has been
an unnecessary and unimportant step
with the tapes I have used. “Scotch”
Brand tapes are manufactured with a
built-in, dry, Silicone lubrication which
lasts as long as the tape itself, which is
to say that Silicone lubrication lasts in-
definitely.

When slight ruboff does occur from
extended use, the wear products from
the more rugged oxide coating take on
the consistency of a fine transitory pow-
der rather than a gummy “balling” con-
sistency of conventional coating wear
products. This design feature of the
tape virtually eliminates oxide building
at the head gap, which is a common
cause of output loss due to head-to-tape
sepatation. Such tapes, therefore, can
be used time after time and can be re-
recorded after many years of age with-
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Fig. 5. (right) Signal attenuation caused by poor contact
in playback as function of frequency (or wavelength) for
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various separations.

out appreciable loss of their ability to
retain and faithfully reproduce the re-
corded signal.

Some lubricated tapes, such as
“Scotch” Brand No. 151, use oxide for-
mulations similar to conventional mag-
netic tapes. They differ only by the
addition of an external lubricant layer.
These tape constructions also provide
the benefits of the more dependable
oxide dispersions used in advanced in-
strumentation and computer tapes.
These heavy duty dispersions offer low-
er static charge buildup and greater
wear resistance, making them particu-
larly suitable for continuous loop appli-
cations.

Some Rules for Preserving Tape

There are, of course, some common
sense rules to consider in the handling
of tapes to allow them to perform to
their utmost capability. The rules are
perhaps most important in the use of
tape for very sophisticated applications
such as those in areospace and computer
work.

If the tape is wound Dbadly, for ex-
ample, the result would be bad tape
tracking, resulting in poor frequency re-
sponse due to distorted, rippled or
warped edges. Damaged tape will not
meet the playback head properly.

For reasons of interchangeability, an
attempt is made to align the head gaps
on all recording machines exactly per-
pendicular to the tape. This is very im-
portant. For example, in a full width
(%-in.) recording of one-mil wave-
length, a misalignment of only eight
minutes of arc will reduce the output by
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about six decibels (see Fig. 3).

Intimate contact must be maintained
between tape and head gap for good
frequency response. Loss of contact be-
tween head and tape, due to specks of
dust, splicing adhesive lodged on the
recording or playback head, scratches
in the head surface or foreign matter
on the tape, however slight, has a pro-
found effect on high frequency output
(see Fig. 4 and 5).

Storing tape in original box protects
it from dust and from physical damage
to its edges. Normally, cleaning of tape
is not necessary but if there is excessive
dust on the tape, the reels may be vac-
uumed and the tape can be cleaned by
wiping it with a clean, lint-free, dry
cloth while rewinding.

Avoid accidental exposure of the
tape to magnetic fields. Weak magnetic
fields will increase print signal and
strong fields within a few inches of the
tape may cause erasure. Don’t store
tape in cabinets with magnetic door
latches if the tape is likely to come in
contact with the magnetic latch mech-
anism.

In general, occasional use of record-
ed tapes, or simply re-winding them,
improves their resistance to aging in
prolonged storage.

Most cases of tape distortion can be
traced to excessive winding tension, un-
even winding or both. A high speed
wind is usually soft enough due to
entrapped air.

If you know youre going to store
tapes for an unusually long time, use a
polyester-backed tape. Polyester has 50
per cent better resistance to tempera-
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ture change and 15 times better resist-
ance to humidity change than acetate-
backed tapes. Under ideal conditions,
magnetic tape should be stored at room
temperature—between 60- and 80-deg.
F, with relative humidity controlled be-
tween 40 and 60 per cent. Temporary
variations beyond these limits, though,
generally are not harmful.

If some tapes become brittle during
storage under severely hot, dry condi-
tions, they can usually be retumed to
a condition that will allow playback of
the information. Simply storing a brittle
tape, out of its box or container, at
proper environmental conditions for 24
hours should bring the tape back into
balance. A simple way to restore mois-
ture to dry tapes is to leave a lightly
moistened sponge or blotter with the
reel of tape in a closed container for
24 hours, being careful to keep the
moisture from coming in direct contact
with the tape.

A tape exposed to extreme cold
should be allowed to return to normal
room temperature before it is played.

Finally, occasional cleaning of the
recording head, capstan, tape guides
and other parts of vour machine will
help assure utmost wear life for your
tapes. Many tape recording engineers
use Freon TF or ethyl-alcohol or sim-
ilar cleaning agents but, for your own
machine, see your recorder operating
manual.

Each of these points makes its con-
tribution toward excellence in record-
ing and playback but, in my opinion,
the place to start is with the tape. Make
sure it's a quality tape.
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Bass
Transfusion
for Little

Speakers

BILL YEAGER and ROGER HULL

Proper shaping of the low-frequency
spectrum to conform to Fletcher-Munson
can put the bass range in proper listen-
ing perspective. One can achieve this
by means of experimenting with ap-
propriate low-pass filters and T-pads,
or simply by use of this device.

Loudspeaker authorities agree that
it is the inherent lack of bass which
prevents a small speaker enclosure from
producing that full rich sound. On the
other hand, some home music listeners
object that large speaker cabinets oc-
cupy too much floor space. The basic
problem is one of: Less Space or Less
Bass?

Although the high-fidelity purists all
favor the realistic sound they gain over
the living space they lose, many other
music enthusiasts have reluctantly ac-
cepted less fidelity from a pair of so-

called “bookshelt” speakers simply be- .

cause their listening area would not

AUDIO e

JUNE, 1965

permit installation of larger speaker en-
closures.

In other homes, it was a wifely in-
fluence which selected an all-inclusive
piece of furniture known as a stereo
console—usually complete with tuners
(AM-FM Multiplex), stereo amplifiers,
a record changer, a tape deck, a tele-
vision set, shelf for record storage, com-
partments for extra tapes, microphones
and other accessories, and, almost ac-
cidentally, a couple of cubic feet left
over at the ends to serve as speaker
enclosures. But, the console conformed
with the decor regardless of its ac-
coustical qualities—or lack thereof. As
a result, the living room now is graced
with a fancy Falsetto Provincial or a
gleaming Clarion Modern; visually
healthy and handsome, but suffering
from a deficiency in its “bass-ic”
metabolism.

Yet within that missing low-frequen-
cv range are the fundamentals of most
music. The first three or four octaves
encompass the low tones of the organ,
piano, harp, bass viol and drums, plus
those of brass and woodwind instru-
ments. Without these bass notes, re-
produced sound will lack the balance
and the basic harmonics necessary for

Fig. 1. Altec-Lan-
sing Bass Energiz-
er.
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a sense of “presence” in music . . . if
the original program material possessed
it. A recording of a piccolo solo, for
example, suffers very little from a lack
of adequate bass.

The ability of a speaker to reproduce
bass is determined by its resonant fre-
quency; that frequency at which the
voice coil, speaker cone and its sus-
pension mechanism vibrate as a single
unit. Both large and small speakers can
be constructed with a very low free-
air resonance; down to 25 or even 20
cveles. When a speaker is activated, its
vibrations create sound waves to the
rear of the cone as well as to the front.
In a small speaker enclosure the stiff-
ness of the air trapped behind the
speaker tends to restrict these waves
and thereby inhibit the cone movement.
This can cause the resonant frequency
to rise as much as an entire octave. Un-
fortunately, below the resonant frequen-
cy of a speaker, its response level falls
off about 12 decibels per octave. An-
other factor affecting the problem of
bass response is the character of the
human auditory sense. Back in the
1930’s, extensive research on acoustics
and hearing was done by Fletcher and
Munson. They found that there is a
fading in the ability of the human ear
to hear the lower frequencies; a fading
which starts at about 300 cycles at
normal listening levels. Therefore, the
apparent loudness of a tone depends
not only on its intensity, but also on
its frequency. As the frequency lowers,
its sound level seems to decrease. This
decrease must be compensated if the
listener is to hear a realistic reproduc-
tion of sound.

On most home amplifiers, the bass
boost control hinges at around 1000
cycles. Attempts to compensate for a
bass deficiency in the speakers by use
of the bass boost control will affect the
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Fig. 2. Bass energizer response compared with the

boost of average amplifier.

important mid-frequency area. If there
is too much emphasis on tones within
this range, a “tinny” sound will result.
This is particularly true if the system
uses smull speakers in which the mid-
range cannot be boosted without doing
serious damage to the fidelity of the
reproduction.

In order for a woofer in a small en-
closure to approach the bass response
achieved by one in a larger cabinet,
there must be a gain increase in the
lower frequencies, but only in the low-
er frequencies. Most attempts to solve
the problem of weak bass in small book-
shelt size speakers have involved some
torm of an amplifier. To accomplish the
same thing without additional amplifi-
cation devices, Mr. Alexis Badmuaieff,
Altec’s Chief Engineer of Acoustic-
Transducers, has developed Altec’s new
100A Bass Energizer.

The Bass Energizer is a passive de-
vice which requires no additional elec-
trical power. Connected between the
amplifier ontput and the speaker input,
it helps compensate for low-frequency
deficiency in a speaker by providing a
comparative increase in the bass re-
sponse. This increase becomes effective
at approximately 150 cycles and builds
to full efficiency from 60 cycles on
down to the cut-off of the speaker’s
capability. In effect, the bass energizer
acts as an extreme low-pass filter which
increases the fundamental bass without
aftecting the response of the mid- or
high-frequency range (see Fig. 2).

This increase in bass level response
approximates  the  Fletcher-Munson
curve shown in Fig. 8. Assuming that
the average home music enthusiast
drives his equipment at a level some-
where close to 80 decibels—that is, a
sound level approaching that of a mid-
point seat in a concert hall (more than
an atmospheric serenade but less than
window shattering) —the bass compen-
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bass

Fig. 3. Bass energizer response used with 16-ohm speakers

compared to Fletcher-Munson curve for 80 db.

sation provided by the energizer re-
mains within  +1 decibel of the
Fletcher-Munson curve down to about
40 cycles.

Among the tests run on the bass
energizer was one which compared a
small infinite baflle enclosure contain-
ing an 8-inch woofer to a large bass
reflex cabinet containing a 15-inch
woofer. The small enclosure was
equipped with an energizer, but the
larger cabinet was not. On the basis
of low-frequency response only, most
listeners found it difficult to determine
which speaker was being driven. Al-
though the small enclosure was not the
equal of the big speaker, the energizer
did accentuate its bass response until
it approached that of the larger cabinet.

Similar tests conducted with other
speakers of wvarions types and sizes
indicated an increased bass intensity
averaging from 46 to +10 decibels
in every case, regardless of the size or
type of speaker or of its encloswe.

- L&

16 Q Speaker.

-

100A Bass Ene;gizer

Fig. 4. Shunting a 16-ohm speaker for
increased bass boost.

o—‘*‘ - = .
From v i %’
Amplifier
_— *. ! 3,{
100A Bass Energizer l
I opPOT
: Switch
|
]
1
—l_\ 1 /
o— o ~
From £
Amplifier 2
+ -
100A Bass Energizer

Fig. 5. Switching setup for bypassing
energizer.
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Another aspect of the sound repro-
duction problem which the bass ener-
gizer helps correct is that of “scale dis-
tortion.” When music is reproduced
throngh an amplifier with a flat fre-
quency response and is fed to speakers
at a level approaching the same degree
of loudness it had in the studio, the
tonal balance of the reproduction will
approximate the original sound. In the
recording studio, however, the level
of the original orchestra may reach 100
decibels and more, a level rarely reach-
ed by a listener at home. When the
reproduced sound level is less than
that of the original source, scale dis-
tortion occurs; primarily because the
bass is weak compared to the mid-
range [requencies. At lower listening
levels, orchestra and organ music will
lose its luster and become flimsy and
dull. To correct such distortion and to
regain the tonal balance and natural
qualities of such music when it is
played at background level requires
(once again) an increase in the bass
end of the sound spectrum.

At low gain levels, the bass ener-
gizer is at its best. Scale distortion is
prevented and musical “presence” is
attained without cranking up the bass
boost on the amplifier to its maximum
position; an increase which will raise
the level of all frequencies below 1000
cycles. For the owner of a stereo rig
who prefers “tunes-to-talk-over”, the
bass energizer provides a new fidelity
of sound. For the critical listener who
also is an apartment dweller, it is al-
most a must.

The energizer is designed primarily
for use with efficient speakers; speakers
which use a minimum of amplifier pow-
er to reproduce the entire audio range
without perceptible distortion. Techni-
cally, the efficiency of a speaker is de-
termined by the ratio of its output

(Continued on page 31)
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Calibrated Stereo Control Unit

PART THREE

The Bauered Output Stage

The output stage (Fig. 7) 1s quite
complex due to the many stipulations
upon its design, hut it is basieally a three
transistor feedback loop (PNP and
NPXN, eommon emitter, in caseade, fol-
lowed by a PNP emitter follower output
transistor, with both a.e. and d.e. feed-
back to the first emitter). The ecircuit is
adapted from an excellent design'? after

12 David R. Steele, “Low-Noise Transis-
tor Preamp.,” FElectronics World, Feb.
1960, page 57.
study of several others!® %15 and

13 Franeis A,  Gieea, “Transistorized
Phono Preamp for Stereo,” Electronics
World, Aug, 1959, page 60.

14 Dr. R. D. Middlebrook, C. A. Mead,
“Transistor a.c. and d.e. Amplifiers with
High Input Impedance” Semiconductor
Products, Mar. 1959, page 26.

15 James J. Davidson “Transistor Ampli-
fier with High Input Impedanee” Semi-
conductor Products Mareh 1960, page 42.
scemed to he the one most suitable for

RAPHAEL F. EHAT

the purpose at hand. A list of require-
ments follows:

1. Approximately 8 db of gain to
make up for losses in the separation,
balanee, and contour controls.

2. Low distortion under variable load-
ing conditions imposed by the powering
of one to ten pairs of carphones simul-
taneously (a difficult requirement with
transistor eircuits). Maximum output is
40 mw into a 60-ohm load (600-ohm
phones).

3. It is not practical to extend the am-
plifier’s tolerance of variable loading to
include one, let alone 10 low impedance
phones, so an output transformer is
used. It 1s designed and used so as to
add no measurable distortion. When
phones are used for considerable lengths
of time the power amplifiers are shut off.

4. The low output impedance (3 ohms
in phone mode and lower in speaker
mode) insures excellent stability of out-
put level when the number of phones
connected are changed, and allows any
length of transmission line to the loud-
speaker amplifiers.

5. Tnelusion of the Bauer cireunit (Fig.

8) when phone mode is used, so that the
binaural earphones can aecommodate
stereophonic signals. (Un-Bauered A/B
compurison can be made by plugging the
phones into the speaker wmode output
whenever desired).

6. D.e. coupling is used inside feed-
back loops (especially in the output
stage with an open loop gain of approxi-
mately 3300) to obtain maximum low
frequeney stability. The second stage, @,
is an exeeption. In organ work the low-
est fundamental encountered is 32.7 eps
and is at the same tine the most used,
most important at least for the scales
of C, ¥, and and G), and the one likely
to be accented the most. Thus, response
must he absolutely flat and stable to this
frequeney. The 16.35 cps one hears about
is just not practical in either pipe or
electroniec organs without the expendi-
ture of vast sums of money. The usual
procedure to obtain the first octave staxrt-
ing at 16.35 eps is to synthesize it from
a mixture of two tones a fifth apart
(frequency ratio close to 3:2). This
brings all fundamentals to 32.7 ¢/s and
ahove. Fewer capacitors also mean great-

+10v GAIN
-10v -10v ~10v ~10v oI -1ov  -10v SPEAKER-8db (2. 46)
PHONES=46db (231)
P12
3 500w 560w
g P10L
v
50000 e
2N2712 ~ *WITH 600w LOAD
. £-360 ' WITH 60w LOAD
< A g VA"f ﬁA'AvA' vAv
8 2200w | 220w 1000w | 2400w e MAX RMS PEAK
— %) % 1.55v 2.19v
o 220w 160k (1 KC) Ov.d.c. 3 2.58mA | 3.65mA
r—— N—a 3
3
. n it 45mA? 25.8mA | 36.5mA
KiA O/(O > Z,-3.02u (PHONES)
00— +10v 155y RMS = 0.362u SPEAKER
B — (CALCULATED)
s 0 bu
KIC
] L s e __l___o OUTPUT
°/ 8 L OEBS He LEFT LINE OUTPUT
5 t TEE 5 o TO POWER AMP.
Omy RMS ~ SCTaL o
560 mv RMS 13
e Ov.d.c.
= DY TURNIS RATIO
FROM TONE CONTROL [*— 4.2mv RMS e &3
(Q2 COLLECTOR)
AT ——é) 0-4 1000:1000
3
(LEFT SIDE) & G 0-3 1000:400
[ Q© +10v 0-2 1000:100
e 24 0-1 1000:48
NOM. 7700u : 1°°*“I PHONES
+10v =
GAIN W/TX=303.45 (49.64 db)
GAIN TX=11.9 (2152db) PHONES MODE ONLY
GAIN WO/TX =25.5 (28.12db) \
GAIN, SPKR MODE=9.9db 62u

Fig. 7. Adjustable gain output stage (one channel).
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BAUER HEADPHONE
/ CROSSFEED CIRCUIT

5
” 5 5

C
0.1
| 1250w

Qo
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INPUT TO Q3L AND Q3R
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(L} 68000 6200 112mh
e Qv.d.c. I e | i
: R ———AM———
G - | 7150* P
E
| -
)
=
@‘*‘ | 68000 6200
A r——ANV—
RG=5920 SZ | V1
PH - } CI7R E 224 |
SPKR = == | 5 560v RMS
C
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o
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| 7
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| o
| 8
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| Ov.d.c,
L@_ I f
ADJUSTABLE o 8db ( )
R GAIN AMPLIFIER
(TWO CHANNELS) GAIN OQUTPUTS TO POWER AMPLIFIER 150:2200 0
D.C. COUPLED | o AND CENTER CHANNEL MIXER

l

|

|
.

I

|

|

: O
C
c
RS

TO BALANCE
METER
=

QUTPUTS TO 600w
HEADPHONES

?9 |

OUTPUTS TO 84 .
HEADPHONES

L1 =GRAYBURNE V60, 30-130mh

1KC ©=9 AT 112mh D.C. RES.=80w
L2=GRAYBURNE V70, 100-260md

| KC Q=6.3 AT 143mh D.C. RES. =150w

THESE COILS ARE AVAILABLE FROM:
DAYTRON, INC., 1269, TERRA BELLA
AVE., MT. VIEW, CALIFORNIA
L1=3070-1 {112 mh)

12=3070-2 {143 mh)

AT $7.50 PAR

Fig. 8. Speaker-headphone correlation circuit.

er ease in eontrolling the low frequeney
response, a saving in cost, and a saving
of space.

7. The feedhack factor is redueed in
phone mode so that voltage gain is in-
ereased from 9 to 28 db to make up a
net loss not supplied by the step-up
transfornier used. The impedance level of
the Bauer eireuit is inereased 12-fold to
adjust its input impedance to equality
with the base hias network on the first
transistor of the loop (7.15 kilohms).
This minimizes the transient oeceurring
when the Bauer network and transformer
following it ave interposed between the
tone econtrol and the transistor (@)
rather than the direet conneetion used in
speaker mode. The Bauer cireuit output
impedance is still low (62 ohms) and
when stepped up by the transformer be-
comes 10 kilohms. Although the stage
gain is inereased in phone mode there is
still about 42 dh of feedhack left. This
keeps the stage input impedanee high, al-
though shunted by the 7 kilohm bias net-
work. The transtformer secoudary is
placed in series with the bias so that the

24

10 kilohms impedanee looks into ap-
proximately 160 kilohms at the transis-
tor base (due to the feedback) and is
not shunted by the bias resistors. The
transformer, operating so lightly loaded,
introduces negligible distortion and gives
maximum reeovery of voltage gain for
the turns ratio available. In addition,
the secondary d.e. winding resistance of
7.5 kilohms gives minor degradation of
temperature stability.

Indicating the Separation Ratio

Sinece we have included a dimension
control® (the author likes to eall it a
separation ratio adjustment) in our con-
trol unit, it would be useful to know
what the separation ratio is after it has
been adjusted. This is especially true if
we are analyzing experimental organ
tones quantitatively, as in the author’s
case, or trying to improve a stereo mi-
crophone set-up, in a sound recordist’s
case, or just to log separation ratio ad-
justments for a record or tape library,
in many a reader’s case. It is understood

WWW akherieaaiadiahictary com

that the reading obtained on a separa-
tion ratio meter will fluetnate with pro-
gram econtent, making interpretation
difficult. This does not destroy its use-
fulness any more than the fluetuations
of a VU meter would for those with ex-
perience in its use.

An excellent deviee'® which gives a
qualitative indieation of the separation
ratio, passes the left, L, and right, R,
channel signals through matrixing trans-
formers and reads the output of a phase
detector connected thereto by weans of
a center null meter. Pseudo stereo with
no center information gives a null read-
ing, normal in-phased stereo a right-
ward deflection, a monophonie signal
will pin the meter to the right, and if
out-phased, pin it to the left. This is
fine as far as it goes, but what about an
attemipt to calibrate this meter in separa-
tion ratio (S.R.) units? It 1s evident
that this is diffieult using the natural

16 Ralph Glasgal, “Checking Stereo Sep-
aration and Phase, Electronics 1World, Oect.
1963, page 37.
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signals for measurement, the meter read-
ing being a funetion of hoth S.R. and
signal amplitude. It is interesting to
speculate whether one could ealibrate
the seale by first limiting the signals as
in the T.F. section of an F.M. tuner to
elinnmnate the amplitude function. Al-
though this process is highly successful
in the reception of F.M. signals, it does
not necessarily follow that equal suceess
15 assured for the phase sensitive de-
teetor. \When reading close to mono-
phonie signals (S.R. close to zero) or
stereo signals with S.R. close to 1, one
component of the eoniplex signal is rela-
tively small. It is known that the re-
sponse of a phase deteetor is an ap-
preciable funetion of how near to the
zero axis, relatively, one senses the posi-
tion in time of a wave, ie, its relative
phase. It would seem that the smaller
component would be sensed nearer its
peak even throngh limited. This diffieulty
can be alleviated by enlarging a vefer-
ence phased signal (assumed coustant in
amplitude) thus making the indieation
relafively insensitive to fluetuations of
the other signal, as long as a difference
m size is maintained. In our ease either
L or R could be blown up and limited
and the other signal compared to it in

Nulling the Separation Ratio

However, sinee we are not interested
in reading phase, per se, but only in de-
tecting out-phased signal channels, and
indieating the S.R. qguotient which is
L-R/L+ R, expressible as an ampli-
tude funetion (even thongh the device
is basieally a phase indieator if fed with
constant amplitude signals) the author
has not delved into this possibility. A
new cireult (Fig. 9) will be deseribed in
which the (ilasgal arrangenient has been
augmented so that adjustinent of a *“Sep-
aration Ratio Calibrate Control” will
allow a null eénter reading for any pos-
sible S.R., the calibrate control having
a dial marked in S.R. units. The adjust-
ment and meter reading are highly in-
dependent of signal amplitnde once the
L and R channels have been halanced
(using a variation of the eireunit for this
pirpose). In operation, the null ineasure-
ment 1s accomplished in the same way an
impedanee brudge is balaneed. In our
case the mmpedanee, rather than being
an unknown compared to an adjustahle
known using a single aetivating signal,
is a twin or dual ganged potentiom-
eter, I’;,. One pot controls sum signal
amplitude, the other controls difference
signal amplitude, in the opposite divec-

matrixed to form the two activating
signals which are applied aeross the pots.

The adjustable sum and difference
signals are cach applied through an iso-
lating emitter follower to a voltage
doubling rectifier. Voltage doublers are
used not only to doubhle the off-null de-
fleetion bhnt also to avoid the doubt a
purist would cast upon the correctness of
the readings obt:ined were one to de-
pend on half-wave rectifier output. Un
less a conseious effort is made to eontrol
the zero axis a half-wave rectifier cannot
vellect the true size of, for example, the
asymmetrical signal corresponding to a
tone having a preponderance of even
harmonie content. The reetifiers are
poled and filtered to impress bueking d.c.
voltages aeross a “Dynamic Balanee” po-
tentiometer, P,5, whose adjustable eenter
tap supplies the null indication (refer-
enced to ground). When the sum and
ditference complex signals are equal as
seen by the reetifiers the meter nulls at
the center of its scale because the two
outputs buck to produee zero volts d.c.
at the meter terminals. The adjustable
tap on the pot 1s provided so that the
null ohtained from halanced signal volt-
ages occurs at the same point on the
meter scale obtained after adjustment of

its natural state. tion, of the L and R signals which were a “Static Balanee” control is adjusted
RATIO DETECTOR MODE SWITCHES
SEPARATION o] BLK T4L SUM CHANNEL
ST 510 o -10v
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INPUT o 0 O VvV o O X
° PART OF 510 8
WH 8 - 50k
| LU o AAA
| = P19
7] g cR2
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Fig. 9. Calibrated separation ratio detector circuit.
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for a d.c. balanee. The dynamie balanece
adjustment in effect eancels the errors
of eomponent tolerance, particularly
those of the reetitier diodes and the
emitter followers driving them.

Meter Protection

The miniature meter used in the con-
struetion of this circuit ean be easily
damaged, not so much by the S.R. de-
tector, but mainly by the other fune-
tions called upon in the author’s system.
The meter will he used to service and ad-
Just bias of the d.c.-coupled stages of the
control unit. A shorted transistor there
could eusily result in hurnout of a meter
requiring only about 25 millivolts for
full seale indication. A bridge network
of four diodes is interposed letween the
deteetor output and ungrounded meter
terminal to protect the nieter from over-
load. The two diodes (CR, and CR,)
whose junction is tied to one eter
terminal are (under no-signal eondi-
tions) hoth operating in forward con-
duetion, the value of d.e. current heing
adjusted by the “Static Balanee” eon-
trol, Py, so that ground potential is ap-
plied to the meter. The positive and
negative power supply terminals have
previously been halanced so as to make
this adjustient possible. The total value
of resistance in series with the diodes is
chosen so that when the statie balance
iIs nominally correet the eurvent passed
18 also of a value sueh that, were it
passed through the meter, it would eause
a defleetion from center to the desired
full seale indieation. In the author’s eir-
cut this value is approximately 90uA.
Two other diodes (CR; and CR,) offer
an alternate path for this current, and
being the same type of diode and rea-
sonably mateled to the first pair, also
have virtnally a ground potential at their
Junction. Thus, there is no current in the
conneetion hetween the dyvnainie balance
control slider and this seeond junetion is
in a no-signal balanced condition.

Now, let us look at only the two diodes
(CR; and CR,) which pass substantially
equal shares of this 90uA through the
cwrrent limiting resistance (which in-
cludes the statie balance adjustinent) to
the negative power supply terminal. This
balanced condition may he disturbed by
causing an external eurrent to or from
the connection made at the dynamic bal-
ance control, and refleets as a correspond-
ing disturbanee at the meter terminal on
the other side. The action is the analog to
the transition state in the well known
(and identical) “and” gate used in digital
logie as it passes from “yes” to “no” aud
vice versa. Whenever a difference signal
1s allowed to preponderate over a sum
signal the detector net output hecomes
positive and eurrent goes into this half
of the bridge. The additional ecurrent
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through CR; takes an equal amount of
current from CR,. At the same time the
detector output exeursion takes a similar
current from CR,, resulting in an equal
inerease through C'R,. Less current goes
to the power supply via CR, than is
drawn from the power supply through
CRy,, and the difference is manifested as
down-scale meter current. The sae ue-
tion in reverse oceurs when the S.R.
Calibrate Control is turned to the other
side of balanece, so that the sum signal
causes the detector onutput to he negative,
giving an up-seale deflection.

When the potential applied to the eir-
cuit exceeds that neeessarv for full seale
deflection in either direction the current
“robbing” aection ccases. In the positive
direetion. CR, becomes back biased and
CRg eannot draw more than 90xA from
the power supply. O R, also hecomes back
hiased and isolates the inereasingly con-
duetive CRjs from the wmeter. Thus, ex-
tremely large overlond potentials up to
the breakdown rating of the diodes
chosen, may be applied with safety, and
without unduly loading the source of
potential,

Monitor and Balance Connections

Among the other duties for the bal-
anee meter are the measnrement of two
other signal characteristies. A selector
switeh, §,,, is provided to bridge the two
matrix transformers (7,, and T,;)
across the control unit output in the
proper configuration for these nieasure-
ments.

For S. R. nulling T,;, is connected in
parallel aiding for the sum output, and
T, is connected in parallel hucking for
the difference output.

An output meter funetion is provided
for monitoring the composite over-all
stereo signal level, useful as an adjunet
to the VU mieters on the individual L and
B chaunels (in the tape recorder). This
wdication will inelnde the total effeet of
halanee, separation ratio adjustment,
equalization, contour, and level adjust-
nient on the general signal as it emerges
from the control unit. Both L and R are
applied in phase via §,, only to the sum
transformer (7,,), the difference chan-
nel remaining inactive. A 98k resistor is
switched in to increase the ecurrent
through CR, to zero the meter at the left
side of its seale. Any signal from either
or both control unit channels will register
as a forward meter deflection, as long as
the signal is not an outphased purve
monophonie pair. The latter signal pro-
duces no defleetion and ean he used for
deteeting an out of phase condition
(prior to the power amplifiers). For this
test a monophonie signal is applied to the
control unit inputs, or if a stereophonie
signal is used, the S. R. Adjustment Con-
trol, P, is turned to one of its extremes.

If this extreme is the one marked
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“mono,” and the channel 1« versing
switeh S, is at its “normal” position, the
eireuit is all wired eorrectly, and no de-
flection is ohtained, then the signal in
(uestion is out of phase, and one ehan-
nel niust he reversed. (Although not
shown in the author’s system, there is no
reason why the metering eireuit eannot
be fed from the power amplifiers rather
than the control wnit for ehecking the
complete system). The Meter Sensitivity v
Control, P,,, may he marked to correlate
a convenient meter defleetion to a known
signal level and thus a produce a eali-
brated, if ersatz “VU” meter.

In the Monophonie Balanee position,
§1p routes ; to one winding of 7,; and R
to one winding of T,p, the other two
windings being left inactive. In this fune-
tion both deteetor channels receive equal
voltages from a bhalanced signal, vet,
since they are eompletely isolated for a.c.
from one another, phasing and separa-
tion have no effeet. The function is used
for balancing the system prior to adjust-
ing or reading the separation ratio. The
test is made by first setting up or apply-
ing a pure monophonie signal as hefore,
setting the S. R. Calib. Control exaetly
on the S. . =1 dial mark, and ehecking
for a disturbance of the wmeter centering
upon applieation of the signal. The pre-
amp Balanee Control, P,, is then ad-
Justed for a perfect null.

When servicing the control unit the
Monophonie Balanee funetion is utilized
for setting the Dynamie Balanee Control,
P,s. However, the switehing is such that
a balanced signal is applied to the meter-
ing channels independent of the Balance
Control. The Dynamic Balanee Control
can then be adjusted so that a perfect a.c.
null corresponds to signal halance, re-
membering that the S. R. Calih. Control
must be on the 1.0 mark. (For details see
later seetion on dial ealibration.)

The Calibration Problem

The next task, now that the S. R. Cali-
brating ecirenit was designed, was the
little detail of marking the S. R. Calib.
Control dial in 8. R. units. Remembering
that 8. R.=L-R/L+ R, suppose we
wish to locate the S. R.=0.5 mark on
the dial. It wonld seem logieal to split a
sine wave signal hetween the two meter-
ing channels so that the sum channel re-
ceived twice the signal voltage that the
difference channel received, twiddle the
S. R. Calib. Control for a null, and mark
the dial. This could be done using the
Monophonie Balance position of S,,, as
then S. R. and signal phasing wouldn’t
even hother the reading. Designers of
electronic equipment will recognize the
sinking feeling one gets when the tempta-
tion for taking a short eut such as this
presents itself, especiallv when the al-
ternate approach is contemplated. The
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Since no single phono cartridge can be all things to all people,
we earnestly recommend that you employ these individual
criteria in selecting your personal cartridge from the broad
Shure Stereo Dynetic group:

YOUR EAR: First and foremost, listen. There are subtle dif-
ferences in tonality that beggar description and are quite
unrelated to “‘bare’” specifications—yet add immeasurably
to your personal listening pleasure.

YOUR EQUIPMENT: Consider first your tone arm’s range of

~——r"Perfection results from O{\)
e CHOICE .NOT CHANCE

tracking forces. Too, keep in mind that the cartridge ordinarily
represents the smallest monetary investment in the system, yet
the ultimate sound delivered depends first on the signal re-
produced by the cartridge . . . “skimping’” here downgrades
your entire system.

YOUR EXCHEQUER: Shure cartridges cover the entire eco-
nomic spectrum. And they are ALL Shure in quality, all Shure
in performance. Even the least costly has received copious
critical acclaim.

AUDIO e

RUGGED AND
RESPONSIVE

[

MODEL M44-C

An exceptionally rugged cartridge
that tracks at 3 to 5 grams. !deal
for older model, heavier-tracking
turntables, or where children or
guests have access to your system.
Retractile stylus prevents record
damage. 15° tracking for minimal
IM and Harmonic distortion. Truly
musical sound. Only $17.95

THE “FLOATING”
CARTRIDGE

M8OE GARD-A-MATIC®
WITH ELLIPTICAL STYLUS

Bounce-proof, scratch-proof per-
formance for Garrard Lab 80 and
Model A70 Series automatic turn-
tables. Especially useful for appli-
cations where floor vibration is a
problem. Spring-mounted in tone
arm shell. Unique safety feature
retracts stylus and cartridge when
force exceeds 1/2 grams . . . pre-
vents scratching record and dam-
aging stylus. $38.00

ECONOMICAL
TREND-SETTER

M44 SERIES

Premium quality at a modest price.
15° tracking angle conforms to
standard adopted by major record
companies. Remarkably low [M
and Harmonic distortion . . . excel-
lent channel separation, providing
superlative stereo effect. Scratch-
proof retractile stylus. M44-5 with
.0005” stylus for %4 to 1/2 gram
tracking. Only $21.95. M44-7 for
1'/2 to 3 grams, .0007” stylus. Only
$19.95

THE ULTIMATE!

V-5
WITH
BI-RADIAL ELLIPTICAL STYLUS

For the purist who wants the very
best, regardless of price. Reduces
tracing (pinch effect), IM and Har-
monic distortion to unprecedented
lows. 15° tracking. Scratch-proof,
too. Produced under famed Shure
Master Quality Control Program

. literally hand-made and in-
dividually tested. In a class by it-
self for mono as well as stereo
discs. For manual or automatic
turntables capable of tracking at
1'/2 grams or less. $62.50

ALL THE MOST
WANTED FEATURES

15° TRACKING, ELLIPTICAL STYLUS

Professional performance at a
modest price. Compares favorably
to the incomparable Shure V-15,
except that it is produced under
standard Shure quality control and
manufacturing techniques. Re-
markable freedom from IM, Har-
monic and tracing distortion. Will
definitely and audibly improve the
sound of monaural as well as
stereo records played on any sys-
tem (except those using the Shure
V-15, of course) A special value
at $35.50.

“THE BEST
PICK-UP ARM IN
THE WORLD”

SHURE SME

Provides features and quality un-
attainable in ANY other tone arm.
Made by British craftsmen to sin-
gularly close tolerances and stand-
ards. Utterly accurate adjustments
for every critical factor relating to
perfect tracking . . . it realizes the
full potential of the cartridge and
record. Model 3012 for 16” records
$110.50; Model 3009 for 12” rec-
ords $100.50

High Fidelity Phono Cartridges . .

. World Standard Wherever Sound Quality is Paramount

Shure Brothers, Inc., 222 Hartrey Ave., Evanston, Illinois
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author asks himself, “Has he really pre-
dicted what his cireuit will see when the
siniple single-frequency sine wave is re-
moved and in its place is substituted a
stereophonie signal eontaining complex
veetor quantities? What is the cumula-
tive effeet of the circuit eomponents upon
the aceuraey of that dial marking? What
subtle facet of eircuit theory has been
overlooked along the way ?”

In view of the above, the author de-
cided upou the following procedure for
the ealibration :

1. Find out what a stereophonie signal
is, and use its mathematical representa-
tion to identifv and eombine the signal
components aceording to the separation
ratio formula into a mathematical repre-
sentation of a real stereo signal of
known 8. R. and without intelligence
modulation which would prevent a steady
meter reading; and 2. synthesize this sig-
nal aceording to the formula, using what-
ever test equipment required; and 3. ap-
ply this signal to the metering cireuit,
null the S. R. Calib. Control, and mark
the dial.

The Mathematical Myth

Tt wasn’t very long before the author
saw the mathematies of a stereo signal
through an aura of inyvstery. Surely
stereo has been around too long for that,
or has it? A treatment involving integral
caleulus was noticed'” but the author felt
that a simpler approach was possible,
easily followed by the less inathematieally
inelined reader (including the author),
and vet with the appeal of truth. Our old
friend the L * R formula would be ideal
for our purpose, if onlv it were com-
pletely correct. An example of what I
mean is the following formula, quoted
from one of the references, which is typi-
cal of the formulas one encounters, but
from which no quantitative data is actu-
ally extracted: SUM-DIFF.= (L+ R)
~2(L-R)=3R- L. A little thought will
show the fallaey of this statement. More
often than not, both L and R are com-
plex vector guantities, and all who have
ever been initiated into the j-operator
club will reeall that such quantities can-
not he combined algehraically. In fact
this statement is true only when both L
and R are exactly the same frequenecy
and exactly in phase, although they can
he unbalanced. This is no less, or more,
than defining a pure monophonie signal.
It follows that the equation eannot be
used for the extraction of general infor-
mation.

The author decided to whip this tvpe
of equation into shape for the job at
hand mainly beeause of its availability
and innocent appearance. Needless to

17 Paul W. Klipseh, “Two Track, Three-
Chaunel Stereo,” Journal Audio Eng. Soci-
ety, Vol. 6, No. 2, April 1958, page 122.
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say, help was enlisted, and the author is
happy to acknowledge the eagle eves of
three cooperative physieists,*® who helped
m developing and checking the mathe-
matical steps.

The Stereophonic Signal

In order to describe the stereophonie
signal elearly by the method ehosen, and
without amhiguity, it was found conve-
ment to reappraise the definitions for L
and R as normally thought of and use
them in a different light. The half truth
that a stereo signal is composed of L and
R is abandoned in favor of the concept
that these ecomponent channels are them-
selves, more often than not, each com-
posed of two aceountable components.

Whenever the svimbol for a signal com-
mon to both ehannels is used it is identi-
fied by a subseript in parentheses. With
this in mind, let us proceed with our defi-
mtion of the stereo signal as it exists in a
resistive eireuit:

Let L = Unit rms voltage of total ran-
dom (incoherent, uncorrelated) compo-
nent of the left ehannel signal.

Let R = Unit rms voltage of total ran-
dom (incoherent, uncorrelated) ecompo-
nent of the right channel signal, inde-
pendent in speetral nature, hut by defini-
tion, balanced in integrated amnplitude to
the . ecomponent,

Let 3/ ,p,=Unit rms voltage of total
reference phase (eoherent, correlated)
component of the left channel signal.

Let M p, =TUnit rms voltage of total
reference phase (coherent, correlated)
component of the right ehannel signal,
whiech hy definition is identical to Mg,
for halaneed signal channels.

Mgy + M) =2M since M /0°

+20,/0° =2} /0°. Eq. (1)
My =My =0 since M, /0°
+M,180° =0 Eq. (2)

Since L and R have been defined as
two signals of unit magnitude and hoth
as being random or incoherent, it follows
that they must remain random or uncor-
related with respect to one another, and
it 1s proper to coin the symhol U to rep-
resent either (for uncorrelated signal
component). When we wish to combine
(add or mix) these quantities with them-
selves or with other quantities let us coin
the symbol &, whieh signifies an RMS
addition of vectorial quantities, i.e., an
addition of hoth amplitudes and phases.
It serves also to stress the faet that we
must not confuse this process with alge-

braie addition. We now detine the the

stereophonie signal in terms of our sym-
bols :
The left channel or
LEFT=L® M, Egq (3)
18 Dr. James M. Ferguson, Dr. John P.
Hurley, and Mr. Norman E. Seofield

U. 8. N. R. D. L, San Franeiseo, Calif.
94135.
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The right echannel or

RIGHT =R & M p,. Eq. (4)

A balanced signal is understood through-
out.

Should the wmonophounie (M) eompo-
nent suffer attenuation, then, by defini-
tion, M.y, and M., disappear equally.
When they have vanished we have a pure
uncorrelated (pseudo-stereo) signal with
S.R.=1

Should the stereo components (L and
R) suffer attenuation, then by definition,
thev disappear equally. When thev have
varnished we have a pure correlated
(monophonie) signal with S. R.=0.

Should the signal be outphased by aeci-
dent or design, either channel ean be con-
sidered the inverted one. Assuming the
right channel reversed, the sterco signal
becomes :

LEFT=L® M ;,, as before. Eq. (5)
RIGHT=[-R] ® [-Mp,]. T

U/M as a Function of Separation Ratio

Although we cannot say that L~ R=0
or that L+ R =2U, hecause the compo-
nent phases are indeterminate, we can,
by definition say that

LO®R=UDU, and, Eq. (6)
L®(-R)=U® (-U). Eq.(7)

Remembering our definition of the quan-
tities in equations Eq. (3) through Eq.
(7) as being unit rms voltages aeross
resistive circuit elements, what we have
said 1s that their value is the square root
of their individual full cycle average
heating power. In a resistive eircuit,
power is real, positive, and not vectorial,
thus ecombining arithmetically with other
power. Recall also that power is propor-
tional to ?, and average power is 1% the
peak powerl?; we can now say, (since
U]»ealxz = VQUI'ms) :

LOR=USDU

=V[(V20)? + (V2U)*]/2
= V2. Eq. (8)
Another way of visualizing this process
is throngh the concept of the addition
of decibel expressed quantities?® which
states the following relationship to be

true:

When L/R or U/U =1=0 db, then
I®&R LOR USU
E S wm

=+301db= V2
We find that the rms difference between
these same quantities to be:

L® (-R)=U® (-1)
=V{(\V2U)? + [(V2) (- T)]?}/2

=Vvau Eq. (9)
(Continued on page 57)

19 “Alternating dllx'l'ellts'; by Chester L.
Dawes, MeGraw Hill, N. Y., 1947, Chs. 1
and 2.

20 A, L. DiMattia and I. R. Jones,
“Adding Decibel Expressed Quantities,”
Audio Engineering, July 1951, page 15.
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AR°s five-year speaker guarantee

One of these guarantee cards has been on the back of every AR speaker since 1961, when AR extended

its one-year speaker guarantee retroactively to five years.

1 ]lVC.

4 wuh;;:

following provisions:

within 10 days of date of purchase.

symptoms is sent o us.

“Authorized Return” label.

At the same time:

damage to the cabinet in shipment is possible.

This speoker system carries a five-year guarantee covering cost of replacing
defective materlals, labor, and freight to and from our factory, under the

The attached guuarantee card should be filled out und returned to the factory

tn Case of Diticuity  Under no circumstances should you try to open the
cabinet or remove the speakers. 1f a defect is suspected, the best way to
asgertain whether the speaker system is at fault (and not the amplifier,
pickup cartridge, or some other part of the sound system) is to bring it to
your AR dealer and have him check it in comparison with a stock unit of
the same model. Hf your speaker appears to be defective on this check,
your dealer will request an “Authorized Retum” label from us and retum
the speaker systein for repair. Make sure a description of the trouble

If you have no local AR dealer, do not retum the speaker system direct
without prior suthorization. When you have established as best you cxn that
your speaker system actually is defective, write to us requesting an

1. State the symptoms clearly. This will help us to expedite the repair.

2. Let us know if you have kept all cardboard parts of the original shipping
carton, or need a new one. AR speaker systems, which are very heavy for
their size, must be shipped in cartons designed for them; otherwise,

= |
|

i

s
|

1/ 7
e

¥

” TESTED /V FINAL INSPECTHON
BY At P vk BY

We wish we could say that it has never been necessary for us to make good on our guarantee. It has been
necessary. During the five years that AR-2a’s have been sold, 671* of them have either been returned
under guarantee to the AR plant (we reimbursed freight charges, of course) or repaired at one of our

On revelpt of thin mrrantes card AR will send you the reprint
HOW TO CET THE MOST FROM YOUN 1 OUDSPEAKE RS

D 784g) AR:2q OUD WANUT

Model No.
IName il Bk o fe. o 00 s i ol g Diate ik i hd adime
AATESSL s oo - 8 e e Siaaios P o oogons T b R e P o 3 e P
....................... City v.convenn...State
Dealer’s Name P PR Date of Purchase ...
Adbdress | L1 TGl Tl o Rl b ¢ i et e gl T T
L-34

stations in New York, Los Angeles, or San Francisco. This is less than nine-tenths of one per cent of the

78,481 AR-2a’s manufactured to date, an outstanding record.

All AR speakers, including the new low-cost AR-4($51 to $57), carry this five-year guarantee. AR turnizbles

are guaranteed for one year under the same conditions.

*In addition, 38 speakers were returned with no defects, and freight charges were not reimbursed; 53 returned speakers
were judged to have been subjected to gross abuse (such as dropping or plugging in to the 110V outiet), and the owners

were charged for both repair and freight.

We expect the return rate of the AR-2ax (new version of the AR-2a with improved mid-range speaker) to be even lower.

ACOUSTIC RESEARCH, INC., 24 Thorndike St., Cambridge, Mass. 02141

Circle 120 on Reader Service Card

JUNE, 1965

WWW_ akmerieaniadimhistary com

29


www.americanradiohistory.com

Reversible Sound Systems

ABRAHAM B. COHEN*

The horn projector turns out to be superior for speaker-microphone
applications in spite of the greater frequency range of core speakers.

OUND SYSTEMS may be classified as
S sound re-enforcement, paging, or

public address systems. All these
systems have some common characteris-
tics and some widely different ones. In
general the objective of a sound re-
enforcement system is to produce just
enough intensity of reproduction to en-
able all listeners, regardless of seated
location to hear clearly and without
effort, all that is being said at the
rostrum or on the stage. Equally im-
portant to this criterion is the neces-
sity of creating the effect of the repro-
duced sound coming directly from the
man at the rostrum. Succesful localiza-
tion of the reproduced source of sound
near the original source itself, and with
just enough intensity to be heard com-
fortably would then constitute a
“sound re-enforcement” system.

These characteristics of a sound re-
enforcement system would of course
be completely unsuitable for a general
plant paging system. In this instance
our need is to get a message across to a
particular person regardless of where
he may be located and suficiently
strong and penetrating to overcome en-
vironmental masking noise, and to be
clearly intelligible above reverberant
conditions of the area in which the lis-
tener is located. While much has been
written concerning the choice of loud-
speakers for such applications, little in-
formation is available on the reciprocal
nature of the loudspeaker as a micro-
phone when the paging system is also
to be used as a reply system.

Such installations are very numer-
ous: The counterman uses one to call
the stockboy amongst the stock shelves;
the auto service manager uses one to
question the mechanic in the garage.
Both of these calls may require an-
swers, but the stockboy need not leave
his particular area of work to answer,
nor does the mechanic have to get out
from under the hood of the car to re-
ply. The individual being called an-
swers without leaving his work. He lis-
tens, and replies from where he is in a
tone and strength of voice which he

*Manager of Engineering, LTV Uni-
versity, Oklahoma City, Okla.

30

has learned adequately energizes the
distant Joudspeaker as a microphone
for the return message. For proper per-
formance of such two-way systems we
must look for optimum correlation be-
tween the frequency response and out-
put level of a loudspeaker and its sensi-
tivity and characteristic as a distant
pickup microphone.

The two paging illustrations given
above indicate two rather widely differ-
ing situations. The stockroom, full of
shelves of paper boxes, cartons or what
have you probably would be a quiet
and acoustically absorbant type of
room with reverberant bounce from
wall-to-wall cut to a minimum because
of the many intervening stock shelves.
The second case illustrates a noisy area
with reverberant areas between the
glass and brick walls to permit easy
maneuvering of the cars in the garage.
In the one case, quiet and “dead,” and
the other noisy and “live.”

Several types of loudspeakers have
been used in the many variations of
these two widely different situations,
but they may be generally put into two
groups: A cone speaker mounted in a
simple box ballle suspended from or
flush in, the wall or ceiling; or small
to moderate reflex horn-compression
driver systems mounted by means of
their universal brackets to project their
message into the desired area. As loud-
speakers, both types have their own
frequency response characteristics, di-
rectivity patterns and sensitivities. The
choice of which loudspeaker to use
(for speaker purposes) will be deter-
mined by type of coverage made neces-
sary by the acoustic environment,

However, to make a choice in terms
of a talk back (microphone) we have
to shift emphasis on the importance of
these characteristics. In fact we shall
see that wide frequency response is
perhaps the worst criterion of a loud-
speaker when used as a microphone.
The most important factor will be the
correlation between the reverberant
conditions of the room and the natural
resonance of the speaker. When the
loudspeaker acts as a microphone for
a sound signal considerably removed
from it, say perhaps 15 or 20 feet or

even more, then the loudspeaker picks
up not only the direct reply but also
the reverberant images of the message
and noise in the room. More often than
not this ambient noise and the rever-
beration level is almost on par with
the sound signal itself.

Although the loudspeaker finds it
hard to discriminate against the un-
wanted components of the ambient
noise and reverberation that ride along
with the reply signal, yet there are
characteristics of loudspeakers that
make some usable as distant pickup
microphones. For this discussion, a
group of cone speakers were analyzed
for their speaker-microphone correla-
tion, as shown in Fig. 1, and a similar
analysis was made for a pair of “pag-
ing-talk-back” projectors whose mouth
dimensions were comparable to the
cone speakers (Fig. 2). Because of the
several curves shown in each figure,
they have been smoothed out and gen-
eralized for purposes of clarity of the
main characteristics involved.

Figure 1 indicates the response as
speakers of three different types of
cone speakers: a small 4 in. cone typi-
cal of the standard “intercom” system;
a 6 in. cone of the type usually seen in
sloping front wooden cabinets hung on
walls or suspended from ceilings and
beams; and an 8 in. co-axial consisting
of a small cone tweeter mounted across
the face of the woofer. This latter unit
is a popularly used umit in ceiling in-
stallations using back boxes and flush
mounted grills. This type of speaker
has been included because of its great-
er upper frequency wide angle disper-
sion (due to the tweeter) than a sim-
ple cone, which theoretically results in
greater floor area coverage for a given
articulation index. Note that the em-
phasis on this latter type of speaker is
not wide range for high fidelity pur-
poses, but for communicable intelli-
gence reasons. It was therefore in-
cluded in this treatment of intelligible
communication efficiency as a talk-back
device.

The frequency response curves for
these three cones as speakers, mounted
in closed boxes simulating field usage,
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INTRODUCING NEV;I 1 CRY

PUBLIC-ADDRESS AMPLIFIERS - 10, 25, and 40 watts

Harman-Kardon’s new compact MERCURY Series of
p.a. amplifiers fulfills a need for clean, usable power in
a tiny package and at a low price. The attractive
MERCURY voice/music amplifiers will find wide
usage in motels, restaurants, small apartment houses,
and other low- to medium-power installations.

All three models come complete with enclosure—a
trim, efficient 414" x 514" x 914" package suitable for
easy placement on a shelf, under a counter—virtually
anywhere. All three feature universal microphone input
for both high- and low-impedance microphones, making
matching transformers unnecessary. All input and
output jacks are loeated on the rear apron of chassis.

Reliable push-pull output circuitry in all three units
assures clean, full-rated power output. You can rely on
the MERCURY amplifiers—10 watts, 25 watts, or
40 watts—to meet or exceed their rated specifications
in day-in and day-out performance.

Investigate the MERCURY, an amplifier that gives
you more dollar-for-dollar value than any other unit
in its price and power category. Send now for
complete information.

e arcon

A subsidiary of THE JERROLD CORPORATION

15th & Lehigh Avenue
Philadelphia, Pa. 19132
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Fig. 1. Correspondence between response as speaker and
sensitivity as a microphone for three cone units.

as shown in Fig. 1 are as to be ex-
pected. The 4-and 6-in. units have es-
sentially the same middle and high fre-
quency response; however, there is a
significant downward extension of re-
sponse from 500 cps to 200 cps for the
6-in. cone in reference to the 4-in.
cone. Similarly, for the 8-in. co-ax there
is a further frequency extension down
to 80 cps before the unit begins to
roll off. From these response character-
istics as speakers, one would have to
conclude that the order of preference
for the reproduction of sound into a
listening area would be first the 8 in.
co-ax, then the 6 in. unit, and last the
4 in. unit. This conclusion may, how-
ever, be an erroneous one if the re-
verberant conditions of the receiving
area are not taken into consideration.

Reverberation is a function not only
of the room geometry, but its construc-
tion as well. Continued absorption or
reflection of sound at wall surfaces de-
termines how fast or how slow one
sound pulse in the room will decay to
the point where it will not interfere
with the next sound pulse. Obviously,
the greater the sound absorption of the
walls, the less reverberation and more
clarity of fast recurring speech signals.

32

An examination of tables of sound ab-
sorption of common building materials
will show that many materials quickly
lose their absorption characteristic at
frequencies below 512 cps. For exam-
ple even materials like Acoustic Celo-
tex, perforated and painted, has an
absorption coefficient that drops from
0.80 at 512 cps to 0.23 at 256 cps
and finally to 0.11 at 128 cps. For the
same frequencies, another Celotex
product, “Acoustical Pad” which is a
metal perforated pan backed with min-
eral wool has absorption coefficients
which drop from 0.99 to 0.25.

The significance of these brief fig-
ures on the relatively low absorption of
frequencies below 512 cps of even
“sound absorbant” materials, indicates
that low frequencies, even under the
best of conditions can lead to aggra-
vating reverberant conditions. It fol-
lows without extended comment, that
brick, masonry, cinderblock, wood, and
glass construction materials will com-
pound the reverberation problem. The
importance of this increased reverbera-
tion in the lower frequency bands lies
in the deterioration to the over-all mes-
sage content of the loudspeaker due
to the relatively long term reverberant

WWW_akherieaaiadiahistary com

Fig. 2. Correspondence between response as speaker and
sensitivity as a microphone for two horn projector units.

wash of the low frequencies over the
middle and higher frequencies where
the intelligence of the communication
exists. To make matters worse if the
loudspeaker itself contributes to the
over-all low-frequency content of the
room by its own generated signals, then
the articulation of the message suflers
doubly. It seems then, that we may not
arbitrarily assume that the loudspeaker
with the widest response gives the best
reproduction. Judgment must be tem-
pered by its usage and its environment.
Considerable time has been spent on
the relative importance of room rever-
beration and room noise because they
become even more important when the
speakers are used as remote reply mic-
rophones. Figure 1 illustrates the micro-
phone characteristics of the three cone
speakers used in this analysis. The
striking feature of all three character-
istics 1s the extremely peaked response
at the resonant frequency of each unit
with greatly attenuated response over
(Continued on page 53)

# Values taken from “Acoustic Engi-
neering in Architecture,” Knudsen and
Harris, Wiley, 1950
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Carry-Corder ‘150’ shown 80% of actual size

A/ore./co® Cordless Tape Recorders

Norelco Carry-Corder® ‘150’
. 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 lbs. with 5 flashlight batteries.
1% ips constant speed capstan drive. Has dynamic mi-

Norelco Continental ‘101’

100% transistorized for on the qut record/
crophone with detachable remote switch. Superior sound playback ... up to 2 hours on a single reel.

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

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

battery condition indicator. Includes direct re-
tape recorder. 7*4" x 42" x 2'4". Prepacked in Deluxe Case with 4 cartridges cording patch-cord. Frequency response 80 to

(each in a dust proof container with index card), microphone, fitted carrying 8000 Cps. 11" X 34" x 8".
case, mike pouch, patchcord and tape mailer.
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/Vore/co Continental Tape Recorders

Norelco Continental ‘401’
The recording studio in a suitcase

Fully self contained 4 track stereo record/playback.

4 speeds, 7%, 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'/2 ips. Signal to noise ratio better than —48 db.
Weighs 39 1bs. 18%" x 15” x 10”.

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, 7Y: 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 1bs. 15%4” x 13%4" x 6 /4"

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"." x 10” x 5”.

Norelco Tape Recorder Accessories

All specifications subject to change without notification.

FOR MODEL |  DESCRIPTION | rormopEL | DESCRIPTION 1
|_-Jit_ ) o E._B_G !..figtl_xer (ﬁ]arrying Case 1 _‘95’1‘101', ‘1_50’ TP 86 Tf:lephone- Pickup Coil j
- :101’_ 1 CC 86 Texon Carrying _Case N B ‘150’ TC 2 x 30 Ta_pe Cartridge
‘101’ | BE 86 AC Adapter ‘201 EL 3775/21 Monitoring Headset
T Taor — RS 86 Remote Mike Swilch ‘201", 401’ | EL 3984/15 Foot Control
[ 150' | BES0 AC Adapter T i201','401° | TP 34/49 Telephone Pickup Coil
01’ ‘150' | FP 86 Foot Pedal B 401" | EL 3775/37 Stereo Headset T
| '101,150° | HP 86 EL 3775/85 Listening Headset | o l 2A1048 Mike Adapter |
{ ‘101, “150' | CTM 86 Close Talking Mike i

NORTH AMERICAN PHILIPS COMPANY, INC.

High Fidelity Products Department
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KLH MODEL EIGHTEEN
FM-STEREO TUNER

The KLH Model Eighten FM-stereo
tuner is a completly solid-state unit
which reveals its antecedents in two
ways: appearance and performance.

Anyone familiar with the KLH Mod-
el Eight will recognize the Model
Eighteen instantly; they are certainly a
pair visually. But the KLH Eighteen
is much more single-minded than was
the Model Eight; it merely takes an FM
transmission, mono or stereo, and con-
verts it to a high quality audio signal,
rcady for an amplifier. In other words,
just what every other FM-stereo tuner
does.

The design philosophy of the Model
Eighteen is definitely rooted in the
KLH tradition of making as much as
they can themselves to insure quality.
For instance, we know that they make
many of the speaker cones in their
speaker systems. In the case of the
model Eighteen they have gone to the
trouble of making their own i.f. trans-
formers, which is as rare as making
speaker cones. Of cowrse the payoff is
in performance.

The familiar front panel sports three
equal-sized knobs: volume and on-off;
mono-stereo; and SCA filter out-in. In
addition the tuning knob is convenient-
ly large. A center-zero tuning indicator
provides simple and accurate tuning.
A stereo indicator is provided which
glows in the presence of a stereo sig-
nal.

«— Circle 122 on Reader Service Card
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At the rear, two sets of audio outputs
are provided: a fixed level pair and a
pair which is volume controlled. The
fixed-level outputs provide almost dou-
ble the output (1.4 volts versus 0.8
volts) of the volume-controlled outputs.
The impedance of the fixed outputs is
10k ohms (the others 23k) making
them more suitable for long cables.

The Model Eighteen is as simple to
operate as any tuner can be, and also
quite easy to tune accuratelv. We place
special emphasis on this quality be-
cause it is important for those who
have wives and family to answer to.
Another wife-pleasing feature is its
miniscule size, a mere 9 x 4% x 6 inches.
It isn’t miniscule in performance though

One of the remarkable qualities of
the Model Eighteen is its abilitv to pull
m good signals with a hunk of wire for
an antenna in most situations. Qbvious-
ly, in some locations a simple antenna
won’t work well-areas with lots of
multipath potential for instance, or very
low signal level. Tn most ordinary areas
however, the KLH Eighteen derives
enough signal from that piece of wire
to fully limit. It seems to need only
about 10uv.

Circuit Description

The front end is fairlv conventional
in circuit configuration with a tuned r.f.
input to an rf. stage consisting of a
T1400 transistor (we never heard of
this number before, must be special).
The converter is a 2N2654 and the
oscillator a 2N2671. There are four i.f.

Fig. 1. KLH Mod-
el Eighteen FM-
Stereo Tuner.
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stages, all containing 2N2671s. The
ratio detector uses a pair of IN541
diodes. The tuning meter, as we noted
before, shows balance in the detector.

The multiplex circuit is of the time
division persuasion, which is fairly
common nowadays. The mono-stereo
switch is set so that the audio stage
derives its signal from the multiplex
output in stereo position and directly
Irom the detector in mono. Each audio
output stage uses a pair of T1415 tran-
sistors, with the emitter of the first one
driving the second. A goodly amount
of feedback is applied over these
stages.

Although the circuit is apparently
conventional, it is no secret that con-
struction techniques are as important
as the circuit in FM tuners. This unit
exhibits careful and knowlegable con-
struction by virtue of a visual examina-
tion and its performance.

Performance

The most important properties of an
FM tuner, as far as the user is concern-
ed, are related to its ability to accept
a wide variety and number of r.f. sig-
nals and present a low distortion audio
amplifiier. In addition, a tuner must be
able to withstand various degrading
influences which are commonly en-
countered; impulse noise, strong sig-
nals in adjacent channels, atmospheric
interferences, and so on.

The KLH acquits itself exceedingly
well in the above areas; 31 monc sta-
tions were pulled in loud and clear on
our antenna; 10 uy provides full limit-
ing and it takes 250 mv to overload it;
both distortion and intermodulation are
just under 0.5 per cent; frequency re-
sponse within 1 db 10-15 kc; cross-
modulation index is 50 db; AM sup-
pression 54 db; THF sensitivitv is 4.2,.;
capture ratio 3.5 db; selectivity 35 db;
stereo separation 32 db at 1 ke, 21 at
20 ke.

The most remarkable specificafion of
the KLLH is its price: $130.00. At that
price, and with the performance it
provides, the KLH Model Eighteen is
a remarkable tuner buy. Circle 184

KLH MODEL SIXTEEN
STEREO AMPLIFIER

Simplicity is the keynote of this all-
transistor amplifier. There are only five
knobs and six switches on the front
panel, yet careful analysis will reveal
that little versatility has been sacrificed.
Though small in size (11%-in. wide,
10%-in. front-to-back including knobs,
%-in. high, and 14-l1b. gross weight),
the KLH Model Sixteen is no bantam-
weight performer.

Examination of the controls reveals
that KLH has done some creative think-
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ing in this area. For instance the ampli-
fier sports neither stereo reverse switch
nor separate channel tone controls.

Are either needed?

Modern stereo sources, tape, tuner
and disc, have become pretty uniform
as to what they put in their left and
right channels. Thus there really is no
need for reverse switches.

In the early days of stereo it was
common for dissimilar speakers to be
used for the two channels. KLH be-
lieves (and we tend to agree) that to-
day this is decidedly an exception,
rather than the rule. With identical
speakers on both sides, there is no need
for independent tone shaping of each
channel. The slight differences that
acoustic environment might make be-
tween speakers can usually be taken up
by the tweeter level controls.

Similarly, KLH has provided a high-
cut, but no low-cut, filter. Presumably
in the (justifiable) belief that a modern
stereo system might have to accommo-
date a scratchy record, but is not likely
to incorporate a high-rumble turntable.

Operation is also limited to essentials.
A slide switch is labelled stereo on one
side and mono on the other. That is all.

There are the other switches and
knobs. A selector for the four inputs:
Phono, Tuner, Aux 1, and Aux 2. There
is a volume control knob, and another
one for the stereo balance. Slide switch-
es take care of: Two positions of loud-
ness compensation; tape monitor; power
on/off (for use with the front panel
earphone jack).

So, you can see that KLH’s designers
thought long and carefully on the
means and methods for making a mod-
erate-cost, high-power unit. Our tests
show that they have succeeded very
well,

Circuit description

The KLH Sixteen is another example
of the popular RCA series push-pull
output stage, utilizing a driver trans-
former and low-impedance drive so that
the transformer may be relatively wide-
band. The output transistors are 2147s,
a unit which has a good reputation for
reliability and ruggedness. It is also
relatively costly.
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Fig. 2. KLH Mod-
el Sixteen Stereo
Amplifier.

The remainder of the amplifier circuit
is quite ordinary: two preamp stages,
with RIAA equalization achieved by
means of feedback over these stages;
phono “sensitivity” switch either shorts
out a 330-ohm emitter resistor, or
switches it in the circuit, thus changing
sensitivity without materially affecting
noise; and a variety of amplifier stages
to provide proper level at the driver-
splitter stage.

Test Results

Observing the precautions listed by
KLH (speaker returns “floating,” no
common ground for left and right
channels, input grounds isolated trom
output returns), we connected the am-
plifier for listening tests. We found it
quite good, to say the least. There was
more than enough power even with
low-efficiency speakers. Over-all sound
was clean, very transparent and sub-
stantially devoid of that harshness that
some have called “transistor sound”
(some call it crossover distortion, a form
of distortion common to class-B ampli-
fiers).

IM, the downfall of many solid-state
amplifiers, never exceeded 1.2 per cent
at any (8-ohm load) power levels up
to 35 watts per channel, equivalent sine
wave power. At 1 watt, we measured
0.8 and 0.9 per cent for the respective
channels. At five watts it had risen to
1.2 per cent for either channel. By 20
watts it had dropped to 0.6 and 0.8
per cent. There it stayed until just over
35 watts whereupon it began, as is to
be expected, to rise sharply.

Power response into 8 ohms was ex-
ceptionally wide. With both channels
driven simultaneously, we measured 35
watts on one channel and 36 on the
other, at mid frequencies. 20 cps re-
sponse was down 1.0 db and at 20 ke
it was down 1.5 db.

Square wave observations and fre-
quency sweeps at normal listening
levels confirmed this power bandwidth
capability. There is deliberate rolloff
below 20 cps that affects low-frequency
square waves. At mid and high fre-
quencies the waves are flat topped until
about 5 ke when high-end rolloff be-
comes observable. There is no ringing.
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As much as 2 #f across the load, or in
place of it, has no effect on stability.

Frequency response is almost identi-
cal for both channels. On the poorer
one, it was +1, -2 db from 15 cps to
45 ke.

It is worthy of special note that with
an 8-ohm load performance is as stated.
With a 16-ohm load power output ca-
pability decreases 10 per cent.pA 4-ohm
load affects the amplifier simiilarly, ex-
cept that there is a marked increase in
harmonic distortion at power levels
above 15 watts. Thus, this amplifier
might prove less than ideal with low-
efficiency 4-ohm speakers.

The rear panel contains input level
switch controls for both phono and aux
inputs. We checked the relationship of
the phono switch to both sensitivity
and overload.

In maximum sensitivity position, 2.5
mv is required for full output. Overload
(observable distortion of the waveform)
begins at 25 mv, a level which can be
reached by high-output cartridges. Of
course high-output cartridges do not
need a 2.5 mv sensitivity. A switch is
provided which changes the sensitivity
to 6 mv and shifts the overload point
to a very adequate 85 mv. This, then,
except for unusually low output car-
tridges, is the position to use.

We checked RIAA equalization
(there is no tape head input). It was
within 1.0 db from 50 to 15 ke. Very
excellent performance, indeed.

Considering its small selling price
(3219.95), the KLH 16 is most cer-
tainly a large value. Add to this its
small size and weight, the likelihood of
long term durability with good per-
formance, and the KLH Sixteen be-
comes a solid hifi citizen. Circle 185

ALTEC LANSING 604E SUPER
DUPLEX SPEAKER

The saga of the Altec Lansing 604E
is one of those rare instances where the
consumer made clear his preference
and the manufacturer heeded.

Some 20 years ago, Altec started
making a speaker known as the 604
Duplex. It went through a variety of
changes and improvements over the
years, A through D models in specfic,
which enabled it to become the most
widely used broadcast and recording
monitor speaker in captivity. (Obvious-
ly it was as good a speaker as could
be had.)

Then Altec decided to stop making
the 604 since they had available an
improved alternative in the 605 Du-
plex.

A strange thing happened then; the
engineers who had been using the 604,

(Continued on page 40)
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over 250C aisctronic <ite=~
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See These Famous Heathkit
Tuners—All With
Flﬂtered Stereo 0utputs'

Dduxe All-Transistor AM /FM /[FM
Sterco Tuner, Kit AJ-43C ... $129.95

Low-Cost All-Transistor AM /FM /FM
Stereo Tuner, Kit AJ-33A. . $99.95

All-Transistor AM [FM [FM
Stereo Receiver, Kit AR-13A $195.00

5 R L “
A EER R

Tube-Type AM /FM /FM
Stereo Tuner, Kit AJ-32 ... $89.95

Law-Cost Tube-Type FM /FM

Secreo Tuner, Kit AJ-13 ... $49.95

AUDIO e JUNE, 1965

See These Popular
" Heathkit Amplifiers
E Transistor or Tube Type

e

All-Transistor 70-Watt

HEATH COMPANY, Dept. 41-6 [ Dtes
Benton Harbor, Michigan 49023
In Canada: Daystrom, Ltd., Cooksville, Ontario

[:I Piease send my FREE copy of 1965 Heathkit Catalog.

Name. S — -
(Please Print)

Address_.__ . S —— i

City. State Zip

Prices & speclfications subject to change without notice

Tear Out &
Mail Now

For Your
Copy!

See the World’s Largest Selection
Of Electronic Kits!

Over 250 casy-to-build kits in all! Over
250 ways to have fun while saving up to 309,
over comparable factory-built units. This is
the treasure inside the colorful new 1965

Stereo Amplifier, Kit AA-21C ... $149.95 Heathkit Catalog.
- : - Besides a multitude of tuners, amplifiers
i '®) 6 ®@ & 07 and speakers, you’ll find clectronic organs

All-Transistor 40-Watt

Sterco Amplifier, Kit AA-22 ...

% Tube-Type 28-Watt
é Stcrco Amphﬁer, Kit AA-151 .

Tube-Type 16-Watt
Sterco Amplifier, Kit AA-32 .

Tube-Type 50-Watt
Stereo Amplifier, Kit AA-100 . . .

. a color TV set you can mount in a wall
or cabinet and adjust and maintain yourself

. portable & table model AM, FM, and
Shortwave radios . . . citizen’s band radio
equipment . . . amateur radio gear . . . marine
electronics for any boat . . . test & lab instru-
ments . . . plus many other time & labor
saving houschold devices.

All kits assemble easily with simple-to-
follow Heathkit instruction manuals. No spe-
cial skills, tools, or knowledge needed.

All kits are shipped direct to your door to
add extra savings by eliminating the cost of
a middleman.

All kits contain the finest components to
insure a lifetime of professional performance.

Find out why millions of people, from all
walks of life, have made Heath the world’s
largest manufacturer of electronic kits. Send
for your FREE Heathkit Catalog now!

$99.95

$84.95

. $59.95

i Circle 123 on Reader Service Card
. $39.95
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HERMAN BURSTEIN

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

Stereo Playback

Q. My tape recorder records mono
but permits stereo playback by con-
necting the second channel to an ex-
ternal amplifier. I am purchasing a new
amp/preamp, and wish to play both
stereo channels through this unit. How
can I accomplish this?

A. For channel 1, obtain the signal
across the volume control of your tape
machine. For channel 2, obtain the sig-
nal at the output jack specifically pro-
vided for it. These signals are already
equalized and amplified. Therefore con-
nect them to the high-level inputs of
your new amp/preamp.

Commercial Tapes Inferior?

Q. Listening to numerous tapes re-
corded by various manufacturers, I can
hear a definite harsh, shrill, unnatural
quality to the highs and a muddled,
fuzzy, distorted bass. This distortion is
also evident whenever the orchestra
plays anything approaching fortissimo.
1 have carefully and repeatedly checked
all the connections of my tape machine,
have cleaned and demagnetized the
tape heads, cleaned the capstan,
checked to make sure that all the pre-
amp controls are set correctly, includ-
ing the equalization set to “tape,” and
even taken the machine to the author-
ized service agency for a checkup; but
all to no avail. The distortion I describe
occurs even with some tapes which
have been cited in magazine reviews
for their excellent sound. Oddly enough,
tapes I've made of my best records
seem to sound better than the recorded
tapes. What is your opinion?

A. Tt disturbs me to read that vou
“checked to make sure that the preamp
controls are set correctly, including the
equalization set to ‘tape.”” I hope vou
are no! feeding the tape machine’s out-
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put into the “tape head” input of your
preamp and thereby overloading the
preamp, as well as producing grossly
distorted frequency response. The tape
machine’s outputs should be connected
to the high-level inputs of your preamp.

In any event, I share vour experience
that many recorded tapes are inferior
to off-the-air or off-disc recordings on a
good machine. Principally this is due
to the excessive recording level em-
ployed by some commercial studios.
The recorded tape vou buv is some-
thing like third or fourth generation in
terms of successive duplicating. Each
stage of duplication results in an in-
crease of about 3 db in noise relative
to the program material. Therefore the
recording studio raises the recording
level as high as it dares on the original
tape and on the successive copies; in
this way it seeks to keep the noise level
low compared with the program ma-
terial.

Over-recording may be accidental as
well as deliberate, due to the use of the
VU meter, which reads average rather
than peak level. True, the meter is
nsually calibrated to allow about 6 to 8
db safety margin between actual and
indicated level. But peaks are some-
times as much as 20 db above average
level. I understand that peak-reading
meters are often used abroad.

What can vou do? Complain to the
dealer who sold you the unsatisfactory
tapes. Complain to the editor of the
magazine which published the mis-
leading tape review. Complain to the
president of the recording company.
Return the tapes if possible.

Mikes, Mixers, and Xformers

Q. I would like some information
regarding microphones, mixers, and
microphone transformers. If the mixer
has built-in transformers, do you still
need transformers in the tape recorder?
If the mixer has no transformers, do
you have to use transformers at the
mixer inputs, or can you use the trans-
formners between the mixer and the
recorder; if the former, do you have to
use a separate transformer for each
microphone? I am using a Magnecord
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tape recorder which has mike input
transformers as optional equipment.
don’t want to buy them unless I am
sure I need them.

A. Microphone stepup transformers
are used with microphones that pro-
duce very small signal voltage but at
the same time have very low output
impedance, permitting a long cable run
without treble loss caused by cable
capacitance. In contrast, a high-impe-
dance microphone has more output
voltage, but can tolerate onlv a few
feet of cable without treble loss if it
is a dynamic or other magnetic type
(ribbon, and so on). The transformer,
when needed, is used between the
microphone and the mixer, not be-
tween the mixer and the tape recorder.
The latter practice can lead to excessive
noise and distortion.

If a microphone requiring a trans-
former is to be fed into a tape recorder
rather than a mixer, the recorder must
provide a suitable transformer or else
you must employ an in-line transformer
at the end of the microphone cable
nearest the recorder. If the microphone
is to be fed into a mixer, an in-line
transformer is needed unless the mixer
provides input transformers. The out-
put of an active mixer (having tubes or
transistors and providing gain) is fed
into the high-level input of the tape
recorder. Separate transformers are
needed for the individual microphones.

Ask the microphone manufacturer
whether a transformer is needed and
about the impedance characteristics of
the transformer to be used with his
microphone. Make sure that the in-line
transformer or the transformer incorpo-
rated in the mixer or tape recorder con-
forms with these required characteris-
tics. Otherwise, performance may suf-
fer in terms of frequency response, dis-
tortion, and signal-to-noise ratio.

Noisy Tape

Q. I have a commercially recorded
tape that produces a sputtering noise
during the last third of the first side.
What causes this noise and how can 1
avoid buying noisy tape such as this in
the future?

A. The sputtering noise mav be due
to discharges of static electricity when
the tape was being recorded, probably
when the duplicate was being made at
high speed. The situation may be due
to a poorly grounded record head in
the duplicator, or perhaps to unusual
atmospheric conditions when the tape
was being copied. The only way you
can avoid buying such tapes is by play-
ing the tape through its entirety prior
to purchase. Since this is probably im-
practical, the real answer is to buy from
a dealer who will accept return or ex-
change on faulty tapes.

AUDIO e JUNE, 1965
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Once upon a [ine, ffiere was a new
kind of sfereo amplifier.

Ir:s name was jﬁ;ﬂ;{ _Er\ergiéer
Jﬁlf Inergiger wa\cgﬂverej special

Egoodness, how special
Jﬁ]ﬂrfr\ergiger never gof” foo warm,
never made noises or hummed,
didn't dislorl"a fRind and
wasn [ microphonic al all.
Because LB anTélgeT Was
all solid stale and slayed so cool
and sleyed so quiel; il leamed it
could do whal no olfer slereo
amplifier could do.

T could hide. N\
44T ]ffcould hide righf inside a@j[ﬁgﬂ} AT /
- . loudspeaker bog.

] : :

’\
€ @

LT TR See e prelly y

d. fneré@er ? : _‘; k., ) |
IDoCifyou :

dont wan( . (P55

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, noisc or distortion. Factory installed in one loud-
speaker enclosure. Also available separately or specially integrated
and installed in your present speaker systenn.

Rear view of Lancer 99 showing Stereo Encrgizer

if

; AR - JAMES B. LANSING SOUND, INC. 3249 Casitas Ave.. Los Angeles, cal,i,forﬁia 90039 + Tel: 665-4101 >
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EQUIPMENT PROFILE

(from page 36)

and those who heard it in friends
monitor rooms, decided that they still
wanted the 604. A “black market” in
604’s came into Deing, that is engineers
were willing to pay a premium for a

604. And they did.

604 is one of those things which is
quite unique, casting no reflections or
aspersions. The main difference be-
tween the 604E and 605B is that the
former is more efficient. Altec claims

that it is one of the most efficient speak-
ers available anywhere.
Recognizing this loyalty, Altec re-

Of course many engineers prefer,
and use, the 605; this passion for the

what more
do you

need in a
microphone?

WHEN THE RCA BK-5B /S
HAS §0 MUCH...

IMPROVED CARDIOID PATTERN
The improved unidirectional character-
istic provides an exceptionally uniform
response over a wide range of frequen-
cies, and attenuates unwanted sound
from directions other than those within
the pickup angle. Ideal for studio use.

BOOM MOUNT
AND WIND SCREEN |

T T
il e ] |
T Tera ba-du incRomecnd T

il
l o AT
=

|
o ([ |
1
!

Ht

=1
i

i H [T‘I r
| |
rmvouncy ® Cocirs Pn scow

SENSITIVE RIBBON ELEMENT

Uniform frequency response over entire
audio spectrum. Effective range, 30 to
20,000 cps. Ribbon element also assures
low hum pickup, immunity to tempera-
ture and humidity variations.

You're looking at the business end of an RCA BK-5B...a superb unidirectional studio
microphone—ideal for all broadcast, pubtic address and recording applications. 3-position
voice-music switch provides optimum response for any application. Blast filter eliminates
damage from sudden noises. Inconspicuous TV gray finish. Exceptionally good shielding
permits operation in high-hum fields.

ASK TO SEE THE BX-5B AT YOUR NEAREST AUTHORIZED RCA MICROPHONE DISTRIBUTOR.
For complete specifications write RCA Commercial Engineering Dept Fg1MC, 415 So. 5th St., Harrison, N.J.

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

The Most Trusted Name in Electronics
®

Circle 125 on Reader Service Card
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issued the 604 (now called the G04E
Super Duplex) with some additional
improvements. Now everyone is happy.

The latest 604 consists of a 15-in.
woofer and a multicellular high-fre-
quency unit. The exponential horn
throat extends through the woofer mag-
net, thus permitting a much longer horn
development than would appear ob-
vious from the front of the speaker.
Of course multicellular horns are of
special value in controlling and direct-
ing high-frequency dispersion, A 40-
deg. by 90-deg. pattern is provided
by the 604E.

The magnet structures of the 604E
total a back-bending 26-1b. 13-0z. Un-
doubtedly, an important factor in the
high frequency of this speaker. A dual
full-section dividing network is provid-
ed with a high-frequency level control.

We recieved the 604E in an Altec
855A “Malibu” enclosure which pro-

Fig. 3. Altec Lansing Model 604E Super
Duplex Speaker.

vides about 9 cubic ft. of interior vol-
ume. An infinite baffle. In this enclos-
ure, the GO4E really shows off—that
solid bottom end is as tight and full as
any audiofan could want. The mid-
range and highs are beautifully con-
trolled, although one must be exceed-
ingly careful in balancing them with
the bass because of the high efficiency
of the system. The G04E may feel
ruther cramped in a small room, and
thus make balancing quite critical. The
task becomes much easier in a more
spacious enviroment.

In sum, the Altec B04E is a proved
and well-liked duplex speaker which
has won fame as a monitor speaker in
critical musical applications. Indeed,
its fame is the reason for its present
availability; proof that the consumer
can get what he wants if he persists.
Circle 186

AUDIO e JUNE, 1965


www.americanradiohistory.com

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 sL1-12 Straight Line Tracking

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

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.

The sound of Marantz is the sound of music at its very best. HER & N"ah Ih l y 4

Ultimately you will want Marantz. MARANTZ. INC. SUBSIDIARY OF | SUPERSEOE |o INC.
25.14 BROADWAY, LONG ISLAND CITY, NEW YORK

. R 1, ]

Circle 126 on Reader Service Card
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“Best Sound
Ever Heard?®’

NEW

Solid State
FM/MPX Automatie
Stereo

Tuner/Amplifier

Yes, letters are now coming in from satisfied
EICO customers who just finished building
the new 3566 solid state stereo tuner/ampli-
fier and they say the EICO 3566 is giving them
the best sound they ever heard.

We're very pleased at the response the 3566
has received, but we're not at all surprised.
The 3566 was designed to enter the highest
guality class of solid state automatic stereo
tuner/amplifiers — and that it does! While
there may be a quality contest in this top
class, there's certainly no price contest. EICO
has won it — hands down.

KIT: $229.95 WIRED: $349.95
walnut cabinet $14.95. includes cabinet

Similarly powered competitive brands in this
class start at above $490 including cabinet.
But don't take anyone's word for it — check
the speaf:cations and listen to the 3566 at
your authorized EICO dealer. We feel confi-
dent that you'll agree—the EICO 3566 is worth
a !ot more than $229.95 (kit) or $349.95
(wired), maybe even $450.00 to $500.00.

* 112 Watlts into 4 Ohms, 75 Watts into 8
Ohms

2 uv IHF sensitivity

38-40 db separation

5-60,000 cps response

Non-falsing stereo indicator Jight
Automatic stereo switching

Interstation noise muting

0.15% Harmonic, 0.3% IM distortion

43 transistors, 19 diodes, 6 rectifiers
Whether you build the EICO 3566 semi-kit —
with pre-wired pre-aligned front-end, 4-stage
IF strip and time-multiplex circuit; plug-in
transistor sockets, and easy-to-follow step-by-
step instructions — or buy the 3566 factory

wired, you'll be proud of its superb quality and
ease of operation.

If you can’t get to an authorized EICO dealer,
write to EICO direct, and we'll send you a
beautiful full-color brochure that brings out
all the beauty of the 3566 that you and your
family will enjoy for years to come.

: 1’3m Electronic Instrumgnt Co. Inc. :
| 1-01 39th Avenue, Flushing, N.Y. 11352 |
| send for 1965 Full-Line Catalog a6 §;
| Name §|
| Address &l
I City Zip State §I

Circle 127 on Reader Service Card

DANIEL R.

HE CALCULUS is concerned primarily
with the law of growth, and this is
reflected in some of its own processes.
The beginner is impressed by a quality
that makes the calculus unique among
the various branches of mathematics,
and which may be stated thus: the
more we simplify a term the more in-
volved it becomes. Take, for example:
e = (I + x") Eq. (1)
Let us try to simplify this; but first we
must expand it:

< ) x* g -
C=T1+2+ 50+ o b ek —;
Eq. (2)

This boils up to:
fx) =Ff(a) +F (a) (x + «

1
+ O (@) (x + af +

Eq. (3)
Space does not permit a further simpli-
fication.

Now another peculiarity of the cal-
culus is that when we expand some-
thing we have no guarantee that it
will ever contract again. So we are
stuck with Eq. (3). Going back to
Eq. (2), let us try our hand at simpli-

o ¥
fying that: =r 0 5] and so on.
When we need not be too emphatic,
xz 3
it becomes just = 3 at the ex-

pense, perhaps, of a certain amount
of accuracy. In fact, where there is
any doubt about the matter, one may
write

1 ) x'.! x.‘l xn
Eq. (4)
,\:2

') 5 Is pronounced “eggs squared over

two” with a slight raising of the voice
on “two”.)

The operator “?” requires some fur-
ther discussion. The equation

yh = &P Eq. (5)
means that y probably equals x, may
or may not equal x, or that we are
just not sure what it equals. Be that
as it may, it is reasonable to suppose
that if y = x?, then

ol Eq. (6)

I *Chief Calculist
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Calculus Made
Difficult

BUTTERLY*

L2

o ‘
SRR
R2
AN

ci
(A)

(8)

Fig. 1. (A) Series-resonant circuit; (B)
simplified circuit.

This is called the Law of Reciprical
Uncertainty, and merely states that if
we don’t know whether v equals y
or not, how in the hell can we be sure
that y equals x.

Now, squaring the operator merely
increases the uncertainty. Thus

y =1z Eq. (7)
means that y has a very small chance
of being equal to x, or simply that we
may be way off the track. But when
the same quantitv appears on both
sides of the equation, as

D] Eq. (8)
this means that we don’t even know
whether x equals itself or not, and
that we are in rough shape. When
this procedure is applied to Eq. (2)
we have an infinite series of question
marks.

One consolation for all this is that
the calculus allows us to eliminate
certain quantities that we don’t feel
like Dbothering about. Take the im-
pedance r -+ jx when frequency f is
varying at some continuous rate. We

have
dz —= d (r + x) Eq. (9)
Now
(z+d2z)* = (r + d)* + (x+ dx)*
Eq. (10)
and (v + dx)® = & + 2uvdx +
Eq. (11)

(Continued on page 51)
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Some plain talk from Kodak about tape:

Print-through and
sound brilliance

Put a magnet near a piece of iron and
the iron will in turn become magnet-
ized. That’s print-through. With sound
recording tape, 1t’s simply the transfer
of magnetism radiating from the re-
corded signal to adjacent layers on the
wound roll. Print-through shows up
on playback as a series of pre- and
post-echoes.

All agreed. Print-through is a prob-
lem. There are some steps you can take
to mininmuze it. You can control the en-
vironment in which you keep your
tapes, for example. Store them at mod-
erate temperatures and at noniore than
509% relative humidity. Also store them
“tails out’ and periodically take them
out for “‘exercising” by winding and
rewinding them. What fun! If worse
comes to worse, you can even interleave
the layers with a non-magnetic mate-
rial such as paper. Any volunteers® A
better way, however, is to start with a
tape that doesn’t print much to begin
with . . . which leads to low output
problems 7/ you don’t make the oxide
coating substantially more efficient.

And this 1s Kodak’s solution. It’s
not stmple, but it works, and 1t works
well! It starts with the selection of the
iron oxide. In order to achieve low
print-through, the oxide needles must
have the proper crystalline structure.
Kodak’s oxide needles have that struc-
ture . . . offering the highest potential of
any oxide currently available. But oxide
alone doesn’t make a low-print tape.

Milling the oxide ingredients, for
example, 1s very critical. If you mill for
too long a time, the ncedles will be
broken up and print-through will be
drastically increased. Too short, and
the dispersion will be lumpy. But other
factorsin the milling process are equally
important. Like the speed at which the
ball mill turns. It can’t be rotated too
fast, othierwise the needles will be
broken up, and broken needles, you

know, exhibit horrible print-through
behavior. If you rotate the mill too
slowly, the oxide and other ingredients
will not be blended uniformly. Other
factors such as temperature and the
composition and viscosity of the in-

| PRINT-THROUGH 400 cPS RECORDED SIGNAL

TEST ;
(TYPE 314)

|

i

53db.
/[\ |
a \/_ PRE.ECHO

POST-ECHO

N L

gredients must also be critically con-
trolled. One more thing. You’ve got to
make sure all the needles end up the
same size (.1 x .8 microns) if print-
through 1s to be kept down.

A very important contributor to low
print-through 1s the binder that holds
the oxide particles n suspension. The
chemical composition of a binder con-
tributes nothing magnetically to the
print-through ratto. What a binder
should do is completely coat each indi-
vidual oxide needle, thus preventing
the particles from making electrical
contact. And that is just what our “R-
type” binder does. The final step 1s to
take this superh brew and coat 1t on
the base. The coating mustn’t be too
thick, for print-through increases . . .
or too thin, for then output suflers.
For best results, extreme umformity 1s
the word. Here’s where our film-mak-
ing experience really pays off.

Print-through tests are a million
laughs. Werecord aseries of tone bursts
. .. saturation, of course. We then cook
the tape for 4 hours at 65°C. and then

Kodak

TRADEMARK

v

measure the amplitude of the loudest
pre- or post-echo. The spread between
the basic signal and the prmnt-through
is called the signal-to-print-through
ratio. The higher the number, the bet-
ter the results. Most of the general-
purpose tapes you’ll find have a ratio
of 46-50 db. Low-print tapes average
about 52 db. You can see from the graph
that our general-purpose tape tests out
at 53 db., so it functions as both a gen-
eral-purpose tape and a low-print tape
—and at no extra cost. High-output
tapes with their thicker coatings have
pretty awful print-through ratios—
generally below 46 db. Kodak’s high-
output tape (Type34A) hassomething
special here, t0o. A ratio of 49 db—
equal to most general-purpose tapes.
Kopak Sound Recording Tapes are
available at all normal tape outlets:
electronic supply stores, specialty
shops, department stores, camera stores
. everywhere.

S
O) IR

@)
N7

FREE' New comprehensive booklet
covers the entire field of tape perform-
ance. Entitled “Some Plain Talk from
Kodak about Sound Recording Tape,”
it’s yours free on request when you
write Department 8, Eastman Kodak
Company,Rochester,New York, 14650.

© Eastman Kodak Company, MCMLXI

EASTMAN KODAK COMPANY, Rochester, N.Y.
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for
important

recordings

For important
recording as-
signments you
need the ease
of operation,
quick response,
the completeness,
rugged construction

and dependability of the

TAKES
10Y4” REELS

Newcomb TX10. And you need the 10v2" reels.
Full size reels give you long playing time even
with 1% mil tape. Professional tape thickness
provides strength, minimum stretch, less
print-through, easier splicing. And for play-
back you can Sp|IC9 pre-recorded tapes to give
you hours of music. But most of all, you'll ap-
preciate the quality of the sound and the way
the TX10's central joystick permits you to take
charge of tape movement. It's cybernetically
engineered for intuitive operation. Below are
some of the TX10's outstanding features:

Sound-on-sound

Monitor before record-
ing or off the tape
4-digit counter

Two illuminated vu
meters arranged
pointer-to-pointer
Handles long mi¢rophone
lines: built-in provis-
ions for plug-in input
transformers

Uses Cannon microphone
connectors

Hysteresis synchronous
motor
Dynamically-balanced
flywhee! drive

Three heads
No pressure pads
on heads

Two speeds—7V2 or 3%
ips standards, 15 or 712
on special order

Choice of 2- or
4-track models

Push button speed
change automatically
provides speed-
frequency correction
Operates vertically

or horizontally

100 kc bias and erase
oscillators with indi-
cator lights
Automatic shut-off
Positive record inter-
lock prevents accident-
al erasure.
Differential braking
on both reels

-$750.00 less case

Carrying case, mounting
hardware for rack or
cabinet, portable 2
channel amplifier and
reproducer systems

are available

For a complete description of the TX10,

mail this coupon.

name. -

NEWCDMB AUDIO PRODUCTS CO. Dept. T-6
6824 Lexington Ave., Hollywood, Calif. 30038

Please send a free copy of Publication TX4.

address._

city__

PSPPSR S
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Bertram Stanleigh
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Vince Guardaldi and Bala Sete:

From All Sides

Fantasy Mono 3362
A light frolic by pianist Vince Guaraldi
and Brazilian guitarist Bola Sete who have
already demonstrated their stylistic affinity
on several occasicns. Guaraldi seems to
have a penchant for quoting from the
classics. On his last album he interjected
a bit of the Beethoven Sonata Pathetique
in his Jazz Impressions of Charlie Brown.
In the present set he uses the first theme
from Mozart’'s G Minor Symphony in
Chorro, an agreeable bit of badinage that
manages to retain its own airy identity
in spite of its derivation from one of the
most profound of classical masterpieces.
They also manage to breathe freshness in-
to the Girl from Ipanema, a charmer who
has suffered unduly from a series of heavy-
handed pop versions. Their deft, spritely
musicianship comes across splendidly in
this bright new recording.

Idle Moments
Blue Note Mono 4154
Backed by Joe Henderson, tenor, Bobby
Hutcherson, vibes, Duke Pearson, piano,
Bob Cmnshaw, bass. and Al Harewood
drums, Grant Green offers four contrasting
numbers. These are hardly guitar solos with
accompaniment, as the album credits might
imply. Each performer is given full occa-
sion to express himself at length, but
Green’s lively contributions on his own
Jean de Fleur and John Lewis’ Django en-
title him to some extra degree of recogni-
tion. Duke Pearson’s Idle Moments and
Nomad provide superb solo opportunities
for all. Special attention should be paid to
the exceptional work of Hutcherson on the
former and Henderson on the latter. The
recording is up to the usual high Blue
Note standard.

Grant Green:

Eric Dolphy and Booker Little:
Memorial Album
Prestige Mono 7334
This is the third album released by Pres-
tige of live recordings made by Dolphy
and Little at New York’s Five Spot. The
tapes were recorded in 1961, a few months
before trumpeter Booker Little’s death at
the age of twenty-three. Dolphy, who plays
bass clarinet and alto on this disc, died
last June at the age of thirty-four. Two
long compositions, each occupying a full
side, comprise the entire contents of this
platter. It is very hard, indeed, to listen
to this alert, vigorous music making and
realize that the bright, intense creators of
these sounds are no longer with us. Our
loss is clearly a considerable one for these

WWW ameracaaradioRietery com

were a pair of men with an abundance of
ideas and an ability to articulate them.
That their futures held great promise is in-
contestable, but it would be unfair to sug-
gest that these men were cut off prior to
the realization of their talents. This platter
contains performances of real eloquence,
and the recording by Rudy Van Gelder
captures effectively both the playing of
the group and the atmosphere of the club.
Happily the Five Spot is the haunt of
serious auditors who listen in silence. Mal
Waldron, piano, Richard Davis, bass, and
Eddie Blackwell, drums, provide an ex-
cellent backing for Dolphy and Little. In-
cidentally, the cover photo of Dolphy, Lit-
tle and Davis shows Dolphy plaving the
flute. While he was frequently heard on
that instrument, he does not play it on
this platter.

Nina Simone: | Put a Spell on You
Philips Stereo PHS 600-172
Nina Simone is a young lady with a re-
markable voice and manner for evoking
the spirit of the blues and barrelhouse.
When the present set gives her opportunity
to exploit these talents, she turns in somne
memorable performances, particularly on
Take Care of Business and Gimme Some.
But, like her previous albums, this set
presents Nina in a wide variety of material,
some of which is not well suited to her
deliciously individual voice or highly per-
sonal style. The result is a collection that
has a few low spots along with its peaks.
But the peaks are high enough to justify
a few lapses from perfection. For a vocal
disc that doesn’t even identify the accom-
panying performers, this platter offers a
rather unusual innovation: an instrumental
number written by Rudy Stevenson, Miss
Simone’s guitar accompanist. Mr. Steven-
son is presumably the guitarist heard with
piano, bass and drums in an attractive
tune called Blues on Purpose.

Donald Byrd: I’'m Tryin’ to Get Home
Blue Note Mono 4188
This is Byrd’s second attempt to com-
bine brass, voices and a jazz combo. The
results of the experiment are a total success
musically. Byrd’s trumpet soars in some
glorious solos that are backed up by a
chorus of eight voices and a brass band
conducted by Coleridge Perkinson. Play-
ing with Byrd in the combo are Stanley
Turrentine, tenor, Herbie Hancock, piano,
Freddie Reach, organ, Grant Green, guitar,
Bob Cranshaw, bass, and Grady Tate,
drums. The brass band reads like another
all star collection—Trumpets: Ernie Royal,
Snooky Young, Jimmy Owens, Clark Terry,
Joseph Ferrante. Trombones: Jay Jay
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.PHENOMENAL 13 OCTAVE RANGE
DCto 50 kcps, £2 db; — 6 db at 100 keps. Smoothest, distortion-
free sound, to give TOTAL MUSIC RESPONSE.

® SILICON SEMICONDUCTOR ELEMENTS
First cartridge to employ silicon semiconductor elements.
Delivers fabulous output—10,000 times the power of magnetic
cartridges. Ideal for transistor circuits, 1000 ohms impedance.
World's most etficient, stable, rugged, hum-iree cartridge,
with indefinitely long life.

®» LOWESTEFFECTIVETIPMASS
Tracks 40 kcps 2nd harmonic pinch effects of 20 kcps funda-
mental; thus stylus tip stays in groove at a// frequencies with
only .5 gram needle force. No shock or modulation noise from
loss of groove contact—gives clean highs on loudest passages
—on outer or inner grooves.

e ALL THE COMPLIANCE YOUR SYSTEM CAN USE—
25 MICRO CM/DYNE
Unequalled tracking ability at low frequencies. More important,
for perfect tracking of the upper register—is the fantastically
high stylus-groove resonance of 47 kcps—more than one full
octave out of the pass band!THIS MAKES A PERFECT MAR-
RIAGEOFSTYLUSTIP TO GROOVE—GIVES MUSIC PURITY
AN ENTIRE ORDER OF MAGN!TUDE BETTER THAN EVER
BEFORE!

OELLIPTICAL BIRADIAL DIAMOND STYLUS
Precision-ground, polished, individually inspected and tested
for perfect symmetry. Two radii, .0002” and .0009", assist stylus
in reducing pinch effect on inner grooves.

VIRTUALLY NO PLAYBACK LOSS FROM OQOUTSIDE TO
INSIDE GROOVES—ALL THE RECORD SOUNDS GOOD.

PS-15 Power
Source

Energy Derived From External Power Source
~thus saving the delicate record grooves. The
U-15 cartridge is essentially a modulating device,
not a reciprocal generator. Miniature type P-15
power source (above) has all cables to plug into
any high-fidelity amplifier. Includes switch to
feed low-level magnetic inputs or high-tevel
auxiliary inputs.

M A RKET

Dept. A-6, 173 West Madison Street, Chicago, Illinois 60602 « Area Code 312, 726-5831

revolutionary new semiconductor transducer o
breaks all barriers that limit emstmg phono cartridges

See your Hi-Fi Dealer
or Write Today for
““The Story of
Euphonics
Miniconic®’

uphonics

NS
.

Miniconic Phono System—
Low-Mass Tone Arm

with Plug-In
Semiconductor Cartridge

Mode! TK-15-L.S Miniconic Laboratory Standard
Phono System. Consists of U-15-LS plug-in car-
tridge with biradial diamond stylus. TA-15 low-mass
tone arm and PS-15 power source. Works into mag-
netic or auxiliary inputs. With instructions. Shpg_
Wiee 8374 s USER RIS - 11555 | 66600000060 3 87.50

Model TK-15-P Miniconic Protessional Phono
System. As above, but with U-15-P plug-in car-
tridge with .5 mil diamond stylus. Shpg. wt., 3% lbs.
USER NET ... .. y .........71.50

&

;

Model CK-15-LS Miniconic Laboratory Standard
Phono Conversion Kit. Consists of U-15-LS car-
tridge (with biradial diamond stylus) for standard
heads and PS-15 power source. Works into mag-
netic or auxiliary inputs. With instructions. Shpg.
wt., 21bs. USER NET........c.c0vues 60000000 55.00

Model CK-15-P Miniconic Professional Phono
Conversion Kit. As above, but with U-15-P car-
tridge with .5 mil diamond stylus. Shpg. wt., 2 lbs.
UEER NIET . - coata:000000006600000000000065 39.00

NOTE: For broadcast and recording studio use, 16"
low-mass tone arm and or power source with 600-
ohm output also available. Write for details.

FACTORY: Guaynabo, Puerto Rico, U.S.A.
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lae masterpiece
deserves another

&8 Stereo
(ompact

%> DU - s

Enjoy pleasure filled hours in full fidelity with an 88
Stereo Compact — the choice of music connoiseurs.

Play standard tapes or build a library — easily recorded
from AM and FM radio or LP's. Concerts, lectures,
family or social events — all come to life — ready at
your fingertips.

Features exclusive “‘Edit-Eze’’ cuing and editing. Superb ]
30-18,000 cps frequency response for finest mano or
stereo recording with three hyperbolic heads. Mcnitor-
off-tape, Sound on Sound, Erase-Protek, automatic shut-
off, tapelifters, are but some of the many features to
let you tharoughly enjoy high quality tape recording.

Ask your Viking dealer to run an 88 Stereo Compact
through its paces. You'll enjoy the practical features
and superb quality of this fine tape recorder — truly
a masterpiece made by SKILLED AMERICAN CRAFTSMEN

4-track model ....$339.95
2-track maodel ... .$347.95 E% 1
Walnut enclosure .$ 18.95 PG or minnearous, inc.
9600 Aldrich Ave. So. Minneapolis, Minn. 55420 j
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Johnson, Jimmy Cleveland. Henry Coker.
Benny Powell. French Horns: Jim Buffing-
ton, Bob Northern. Tuba: Don Butterfield.
The bigness of the sound is probably more
effectively captured in the stereo version
than in the mono copy sent for review.

Lucky Thompson Quartet:
Lucky Strikes
Prestige Mono 7365

One of the great names that has been
associated with the Stan Kenton of an
earlier day is tenor saxophonist Lucky
Thompson. Backed by Hank Jones, piano,
Richard Davis, bass, and Connie Kay,
drums, he swings lightly through a series
of eight numbers that includes In a Senti-
mental Mood, Fly With the Wind, Mid-
Nite Oil and I Forgot to Remember. On
four of the tunes he’s heard on soprano
sax. Thompson is the possessor of such an
easy, affable performing manner that no
end of technically intricate feats are tossed
off in a relaxed, disarmingly simple style.
This is a record that can be appreciated on
many different levels for various reasons.
It's easy listening, virtuoso playing, fine
music making, and it is also clean, crisp
Recording. A&

RECORDS

(from page 10)

you the conventional answer: just play
each piece a time or two, no more. Ugh!

There are almost forty items on these
two sides (including one set of variations)
with all manner of different playing media,
from solo recorder to dance orchestra.
Tantalizing, but also enough to make you
ill—for every dance stops short just as it
gets started. If you've ever danced country,
or folk, or square, you'll be driven out of
your mind. Imagine forty dances in a row,
not one of which gets beyond the first
figure or two!

Well, many a tune will catch your
fancy even so, and a lot of people haven't
danced and won’t be bothered at all by
the cutting-short. Richard Schulze’s ar-
rangements tend to be thick and rather
heavy in the harmony (too thick for danc-
ing, of course) and the playing is often on
the dogmatic side—yet often, too, it has
excellent thythm and verve. This volume
seems to me an improvement over the
first.

Hamza El Din. Music of Nubia.
Vanguard VSD 79164 stereo

This enterprising young educated Nu-
bian is a bit too sophisticated for his own
good. His Nubian folk music, genuine
enough in the essentials of its melody, it
seems, is arbitrarily played on a conve-
niently exotic instrument that isn’t any too
authentic—the Egyptian Oud, a relative of
the lute. He learned to play it in Cairo,
then went back home “collecting” for it—
now he has been voyaging as far afield as
Vanguard’s ever-alert recording studio,
both playing and singing.

It’s interesting music convincingly pro-
jected, but the sense of the collector at
work, “interpreting” his people, is oddly
unavoidable and it put me off. &
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INZIDE AUDIO * LARRY ZIDE

he recent death of C. J. LeBel, at
the age of 59, is sad news. Anyone
close to the audio industry knew
him as a rare individual. He was the
first President of the Audio Engineer-
ing Society and permanent Secretary
of that organization. He was also a
Vice President of Audio Devices, Inc.,
a company he helped found in 1937.
C. J. Lebel was an active member of
several engineering societies, in addi-
tion to his AES association: He was a
member of the Acoustic Society of
America, the Society of Motion Picture
and Television Engineers, the Institute
of Radio Engineers and the Institute
of Electrical and Electronic Engineers.
We will all miss him.

Industry News and Notes

e Hartley Products Company, manu-
facturers and marketers of the Hartley-
Luth line of high fidelity loudspeaker
systems, has moved its executive head-
quarters and national sales offices to
Ho-Ho-Kus, New Jersey. The speaker
manufacturing facility remains at Hol-
land, Michigan.

The company operated out of rather

cramped quarters in the Bronx since
1950. The new site (we're told that the
country is lovely) “provides us with
far better stocking and shipping facil-
ities than we had at the old plant, and
will enable us to handle our increased
volume of business much more efficient-
ly” according to company president
Bob Schmetterer.
e Joseph Benjamin, president of Ben-
jamin Electronic Sound Corporation, an-
nounced the appointment of Morris
Rauch as chief engineer. Mr. Rauch
had joined the firm as a staff engineer
two years ago. Prior to that time, he
was, for five years, a project engineer
at Harman-Kardon.

According to Mr. Benjamin, this ap-
pointment is in line with the company’s
expansion program in research and de-
velopment for the electronics industry.
e And speaking of Harman-Kardon, I
find no less than three releases from
that company on my desk. The first in-
forms us that Burt Brooks, former
sales manager of United Audio, is now
product and promotion manager at H-K
high fidelity division. Burt knows his
way around the high fidelity industry.
Before United Audio, he had been an
assistant sales manager for Rek-O-Kut
and, even earlier, sales manager for the
Brociner Company.

The second release states that Walter
Goodman, H-K parent company Jer-
rold’s manager of distributor sales di-
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vision and H-K marketing manager is
now appointed a vice president of the
Jerrold Company. Mr. Goodman is now
responsible for the Jerrold distributor
sales division (home TV reception prod-
ucts and equipment for TV distribution
systems); the Jerrold industrial prod-
ucts division (electronic instruments),
and the products marketed by the Har-
man-Kardon high fidelitv and public
address divisions.

The third H-K release announces a
full-scale consumer promotional cam-
paign in support of the all-transistor
Stratophonic line of stereo components.

In addition to the usual components

advertising media, Time Magazine and
The New York Times Magazine are al-
ready in use.
e Take note of a hot promotional cam-
paign by Magnecord. You may have
seen their ads. They are offering free
a new 1000 series recorder of your
choice for the oldest operating model
of their famous PT6 series.

The PT6 was originally introduced
in 1946 and, since that time, over
58,000 units have been sold. As the
machine on which we cut our tape
“eye teeth,” we can testify to its qual-
ities and durability. It was, and in some
cases remains, the best medium weight
broadcast recorder in the business.

The release that was received doesn’t
say 1if the PTG owner needs to turn in
his unit in order to collect his prize.
We fear that if this is the case, the
campaign may backfire: Anyone with
one of those old PT6 units would never
give it up for a new model. And, this
is no reflection on the 1000 series units.
® John Koss, President of Koss-Rek-O
Kut, manufacturers of the well known
Koss line of headsets and the equally
well known Rek-O-Kut turntables, an-
nounces the appointment of Mr. Curt
Wemple uas Comptroller-Treasurer of
this company.

Mr. Koss, who was recently elected as
an officer and member of the Board ot
Directors of the IHF, also announces
in addition that he personally has taken
over the active marketing management
of Koss headsets and Rek-O-Kut turn-
tables.

e Murray L Rosenberg takes over the
sales manager post at Scope Electron-
ics, U. S. distributor of EMT loudspeak-
ers. Everybody remembers Mr. Rosen-
berg as marketing Vice President of
Harman-Kardon, but few remember his
connection with CBS-Columbia for lour
years. His marketing experience should
be a major asset to Scope.

(Continued on page 56)
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problem
solving
micro-

., phones

Mode! 414A 100,000 chms of more
Mode! 414B 150 to 250 ohms

PROBLEM:

Rough Usage of
Hand-Held Microphones

SOLUTION:

Model 414
Compact Microphone

New miniaturized half-size ver-
sion of the famous Shure 404
hand-held microphone. Has all
the “brawn” of its big brother
—without the bulk and weight.
More comfortabie to hold—
especially for women. Rugged
Armo-Dur case, million-cycle
trouble-free switch, kink-proof
non-fatigue coiled cord. ldeal
for supermarket paging, or
other applications where abuse
is the rule.

[T 2 B e LW
| background noise
gfg a problem? =
"
| . MODEL 419
E NOISE

CANCELLING :
MICROPHONE

Similar in size to the 414 but
- far superior in transmitting
intelligible speech communica-
tions in areas of high back-
ground noise. ldeal for fac-
| tories, etc. Choice of 2 im-
.~ pedances: Model 419A 100;000
ohms or more; Model 4198 150
to 250 ohms. $57.50 List each.

Write for Data Sheets

SHURE BROTHERS, INC.
222 HARTREY AVENUE
EVANSTON, ILLINOIS s
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NEW PRODUCTS

Low-Mass Ceramic Cartridges. Sonotone has
begun delivering a new group of miniature
stereo ceramic phono cartridges. They are being
called ‘“Micro-Ceramic’ because of their one-
gram weight and one-in. over-all length. This
brings these ceramics in line with the current
trend to low-mass cartridge/arm combinations
and at popular prices. In spite of miniaturi-
zation, these cartridges will fit any standard
arm. Four separate models are offered, each
with a specific function. Model 25T (shown) fea-
tures high compliance and low tracking foree.

Output voltage is 0.2 v; compliance is 15 x 10-¢
em/dyne;: tracking force is 1 to 3 grams; and
separation

is 27 db at 1 ke. Model 26T offers

high output as its primary virtue. Output volt-
age is 0.6 v; compliance is reduced to 5 x 10-¢
em/dyue; tracking force recommended is 3 to 6
grams. Separation is 22 db at 1 ke. The Model
27T is designed for use with transistor inputs.
Capacitance is 4500 pf; output voltage is 0.25 v
compliance is 5 x 10-¢ em/dyne: recommended
force is 2 to 6 grams. Separation is 22 db. The
last model is the 28T. Output is 0.35 volts: com-
pliance is 9 x 10-* om/dyne; tracking force is
2 to 4 grams; and separation is 22 db. All four
models are equipped with a ({lip-over styius
assembly. The assembly is mounted in high-
resistance rubber which allows it to “pop back”
unharmed when jarred. Various stylus combi-
nations are available including 0.7-mil sapphire
or diamond with 3-mil sapphire. Circle 201

Solid-State Receiver. Harman-Kardon has added
a new transistor receiver to the three already in
their Strataphonic ljne. This is the Model SR-
400, the first of this line to feature built-in AM
reception in addition to FM-stereo. Frequency
response of the amplifier is quoted as == 1 db
from 6 to 25.000 cps. |HF music powey output is
36 watts, 18 per channel. Other specifications

are: usable FM sensitivity, 2.9xv : spurious re-
sponse rejection, better than 60 db: AM sensi-
tivity, 50 uv/m. Square-wave rise-time is given

as 5 microseconds, The SR-100 includes a
D’Arsonval tuning meter: stereo indicator light;
contour switeh: high and low cut switches: bal-
ance control : combined channel bhass and treble
controls ; tape recorder output; two convenience
outlets: a function/mode selector. Dimensions
are 14% wide x 414 high x 11%4-in. deep. List
price is $309.00. Circle 202

Portable Sine-Square Generator. As the illus-
tration shows, an apple, tools, a sandwich and a
book are fitted travelling companions for the
new Waveforms portable generator. It's only 5
lb.,, 6 x 4% x 6-in. in dimension, small enough to
fit into a briefcase with room to spare. All solid
state in design, the generator will provide sine

01 square

10 eps to 12 me. Cali-
bration accuracy is quoted as = 3 percent |+ 0.1
cycle. Sine wave distortion is 0.25 per cent at
1 ke. 1 per cent at 1 me, and 2 per cent at 2 me.

waves from

Output level is 3v. into 50 ohms; 6v. open
circuit. Over-all response js = 1 db. It ean be
attenuated from a maximum of 3v to 300 mv,
30 mv and 3 mv steps. Finally, square-wave rise-
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time is given as 0.5 usec. Price of this unit, the
model 511A, is $700. Circle 203

New Tape Deck. A record/play head with a 38
micro-inch gap and a separate Cross-Field bias
head are two reasons advanced for the excellent
slow-speed high-frequency specification of this
new Roberts Model 1770-D four-track stereo
deck. 7% ips frequency response is given as 30 to
22,000 cps = 3 db; 3% ips speed offers 40 to
15,000 cps = 3 db. At the slowest speed of 1%
ips, with the same == 3 db tolerance, response of
40 to 12,000 ops is claimed. The deck provides
these three speeds through a combination of
motor speed change and capstan bushing diame-
ter substitution. 15 ips speed is also availahle

with the use of an accessory. The 1770-D is a
complete deck transport with stereo preampli-
fication featuring two high-level, low-Z and two
low-level, low-Z outputs. Front panel micro-
phone inputs and rear deck high-leve! inputs are
provided. Tape drive is from a hysteresis-syn-
chronous motor. Total wow and flutter is 0.12
per cent. Dual, separate, VU meters, a sound-on-
sound switch, pause button, tape-use indicator,
head-shift lever, and record safety button round
out the practical versatility of the deck. Price is
$379.95. Cirele 204

High Sensitivity THD Analyser. Hewlett-Pack-
ard’s new total harmonic distortion analysers
have 0.1 per cent full-scale display at maximum
sensitivity, measuring distortion down to 0.03
per cent at any frequency from 5 cps to 600 ke.
These units also measure hum and noise as low
as 50 uv. Input signals as low as 0.3 volts rms
may be analysed on all scales including the low-
est. The input attenuator permits the meter to
measure signals up to 300 volts. [nput impedance
is 1 megohm shunted by less than 60 pf; both
input and output are floating. The output de-
livers, at high level, an isolated duplicate of the

waveform under examination in the meter. There
are two models: 331A and 332A have solid-state
tunable eircuits which reject fundamentals by
more than 80 db, while passing harmonies as
high as 3 mec. Model 332A differs in having a
precision AM detector for distortion analysis of
modulation envelopes on carriers as high as 65
me. Both may be used as a high impedance a.c.
voltmeter, flat from 5 eps to 3 mec, with thirteen
ranges from 300 uv to 300 v full scale. Model
331A is priced at $590; Model 332A at $620.
Circle 2065

Weatherproof Speaker. Reduced on-the-job costs
for multiple PA speakevr installations is one of
the benefits to be reaped from the new HU-15NT
paging and talk-back speaker released by Atlas
Sound. The feature that makes this possible is a
built-in weatherproof line transformer with
impedance, 70.7 v, and 25 v taps. Modular con-
struction facilitates access to speaker and trans-
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former components for service. The speaker con-
tains a “power reminder’ indicator to reference
the power tap to use. An adjustable mounting
ineluded. Specifications arve:

bracket is power,

.

25 watts: impedances, 45, 90, 130, 325, 670,
1000, 2000, 4000, 8000 ohms: 70.7 v power line
taps, 15, 7.6, 2.5, 1.25, 0.65 watts: 25 v power-
line taps, 14, 7, 3.5, 1.9, 0.92, 0.3 watts: fre-
quency response, 250-13,000 cps: sound level, 123
db measured 4 feet on axis at rated power; dis-
persion, 100 deg. Dimensions of the speaker are
9%-in. bell diameter and 9-in. depth. Price, with
transformer, is $45.25. Circle 206

Low-cost Amplifier. In a high-style. low-silhou-
ette cabinet, this new economy stereo amplifier
from Lafayette Radio offers a full range of con-
trols plus many conveniences. It qualifies as an
audio center. Pertinent specifications include: 15
watts per channel; frequeney response, 25 to

25.000 eps *+= 1.5 db: harmonic distortion at 15
watts is 1.25 per cent. Hum and noise: mag
phono, -56 db; tuner, -75 db. The rear panel
contains a speaker impedance selector for 8- or
16-ohm speakers. Also on the rear apron is a
hum control and a.c. convenience outlet. Di-
mensions are 12% wide x 5% high x 8%-in.
deep. Shipping weight is 20 Ib. Retail price is
$59.95. Circle 207

Compact Speaker System. Making its initial ap-
pearance in the United States is the Isophon
compact speaker system, the KSB 12-20. ldeally
suited for stereo because of its small size (97 x

6% x 7% inches), the KSB12-20 boasts a fre-
quency range which would do credit to a larger
system  60-20,000 cps. Power handling capabil-
ity is 12 watts rms and 20 watts peak., Imped-
ance is 4-8 ohms. Price is stated as being low
for a speaker system of this quality. Circle 208
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Dad lets me use his stereo. It took him about
fifteen minutes to show me how to use it. It's easy.
Just as easy as a TV set.

I used to spend a lot of time watchin’ TV. Not any
more. Now | listen to all kinds of music. Every
once in awhile | play Dad’s **1812 OVERTURE.”
I like it, ‘specially when the cannons go off. Dad'’s
glad I don’t look at TV much any more. | guess
he got tired of me asking for all kinds of things
they advertise on TV,

Dad says Mclntosh is the best. He keeps telling
his friends about the three-year service contract
he got with his McIntosh. He says you can’t go
wrong when you buy a Mcintosh. You get a money
back guarantee of performance.

Mcintosh Laboratory, Inc., 6 Chambers St., Binghamton, N, Y.

I‘TS A MC '-

TDSH

Mom likes our Mclintosh stereo too. She’s always
asking Dad to turn it up. She didn’t like our old
stereo, said it hurt her ears.

Dad says everyone should buy a Mclintosh. He

says it only costs about $3.00 more a month than

a common stereo.

The new Mcintosh 48 page catalog is great.
Write for your free copy today.

O SEA

Amtlniush

Circle 133 on Reader Service Card
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Audio Cockpit with
Twin-Double Speaker System

ANY WIVEsS are under the impres-
M sion that operating an audio sys-

tem is as complicated as flying
a plane. Maybe so, if one is to judge by
this installation—but it certainly is an
audiofan’s dream.

This system, in the home of Ernest
Schoedsack of Santa Monica, Calif., is
unusual in that it is double.

An antique Zanzibar chest contains
two Grado turntables with Audiotex
mats, each turntable with an S.M.E.
tone arm.

One cartridge is the Ortofon Profes-
sional with elliptical stylus; the other
is a Fairchild F7, with battery-powered
pre-preamplifiers.

The chest also contains two Shure
preamplifiers, the power supply for the
AKG C60 condenser microphone, and
the remote control unit for the prin-
cipal tape recorder.

The program material from either
turntable plays into the first Sony 777
two-track stereo tape recorder, and is
monitored by AKG headphones served
by the tape recorder preamplifier. Vol-
ume control and channel balance ave
handled by the recorder controls, as
there are no controls on the Shure pre-
amplifier.

The second recorder is used for tape
duplication, or transferring from quar-
ter-track tape to two-track, for handling

W@ﬂri%“ bhoa

Fig. 2. Twin-dou-
ble speaker sys-
tem.

Fig. 1. Audio Cockpit with “pilots” chair
in position.

convenience.

The “pilots” armichair, a leather re-
cliner not shown on the cover (see Fig.
1), is mounted on a revolving base for
obvious reasons.

The output of the first tape recorder
feeds directly into two Acoustech solid
state stereo power amplifiers, which
drive two stereo pairs ot E.M.1. speak-
ers (twin double in horseplavers par-
lance). The outer pair of speakers are
DSL 529s, the inner pair are the larger
711A’s. By switching on either or both
stereo amplifiers, either pair of speakers
may be played separately, or all four
played in concert. E

”NEUMANN MICROPHONES AI.WAYS GIVE llS THE SUPERIOR QUALITY WE NEED!”

others throughout the USA...

Dick Charles, successful composer and owner of Dick

throughout the world.

Charles Recording Service, New York City, relies on
Neumann Condenser Microphones exclusively for the
finest sound quality possible. The U-67's & KM-54
shown above, are in constant use in his busy studio,
taking rough handling without affecting performance.
Here...not in an anechoic chamber. .. directional char-
acteristics, frequency response, and sensitivity must live
up to specs. Proof that Neumann Microphones are sat-
isfying the quality and application needs of the record-
ing industry is evident in this studio and many, many

A complete line of twelve Neumann Condenser Micro-
phones covers the spectrum of studio requirements.

Write us about your particular problems...we’ll be glad
to show you how Neumann solves them best.

SO T HAAMNM
AUDIO CORPORATION

2 WEST 46 STREET, NEW YORK, N.Y, 10036 °* 212-C0O-5-4111
In Canada: J-Mar Electronics Ltd.. P.O. Box 158, Don Mills, Ontario

Circle 134 on Reader Service Card
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LETTERS

(from page 6)

enthused about this equipment. It is per-
forming so well that another one is in the
planning stages now, with four separate
amplifiers feeding two sets of heads on an
adjustable scale to give a reverberation
effect on playback. Maybe even a switching
arrangement to several heads or variable
(switched) delay. Incidentally, I have
tried a reverberation unit (K-10) Letween

the amp and pre-amp on playback and
the results are excellent.
DwicHT .. CHAMBERS
3718 Narragansett Avenue
San Diego, California 92107
(That new unit sounds fascinating, per-
haps Mr. Chambers will submit it for
publication and share his ideas with the
rest of us. Ep.)

CALCULUS MADE DIFFICULT

(from page 42)

Since d is indefinitely small, d* is aw-
fully small, and d°x* vanishes. 2x-dx
doesn’t exactly vanish; it just sort of
chickens out, because if d is as small
as all that, then no matter what you
multiply it by you won’t get much
out of it. This leaves you with

Ty Eq. (12)
and since the same applies to (r + dr)?,
we have also

* Eq. (13)

This is what happens to the series-

resonant circuit in Fig. 1(A). But since
r, is a very large resistance, then r.® is
awfully large, at least, compared to
7,. We have, then

rn>>>> 1 Eq. (14)
which means that r, has an awful lot
of ohms. Therefore, its shunting effect
on 1, is negligible. r,, on the other hand,

has a very small resistance compared
with r,, because if Eq. 14 is correct,
then T K<L L Eq. (15)
by the Law of the Reciprocation of
Relative Quantities.

r., then, has almost no ohms to speak
of, and may be regarded as a virtual
short circuit. However, a glance at
Fig. 1(A) tells us that L.C; is a parellel
impedance having an infinite resistance
at resonance. Since this is virtually
an open circuit, the short circuit r,
isn’t short-circuiting anything, and so
may be disregarded.

Iigure (B) shows the equivalent
circuit of Fig. 1(A) after all the neg-
ligible values have chickened out. Its
advantage from a standpoint of wiring
and production is obvious.

It’s all in knowing how. A

BASS TRANSFUSION

(from page 22)

sound pressure level to its electrical
input power level. Although the ex-
perts may tend to differ slightly, gen-
erally they agree that an efficient speak-
er will produce a sound pressure level
of approximately 90 to 92 decibels and
more {from a distance of 4 feet with an
input of 1 watt. Not so technically, the
owner of the usual high-fidelity system
probably has an “efficient” speaker if
it will reproduce good quality sound at
normal to high listening levels with the
amplifier gain control set to only about
1/4 to 1/3 of its maximum position.
A 16-ohm device, the energizer has
an insertion loss of 6 decibels from 150
cycles up when it is used with a 16-
ohm speaker, and a loss of 10 decibels
when attached to 8-ohm speakers. This,
in effect, is a relative increase of from
6 to 10 decibels in the frequency range
below 150 cycles. This 10 decibel in-
crease explains how, at relative sound
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pressure levels, an 8-ohm speaker in
a small enclosure can imitate the bass
response of a speaker mounted in a
much larger cabinet. It is possible to
provide a 16-ohm speaker with the
full 10 decibel rise in low-frequency
response by shunting the speaker input
with a 16-ohm wire-wound resistor as
indicated in Fig. 4.

Because the bass energizer requires
an increase in amplifier power, it should
not be used with low efficiency speakers
unless they are driven by an amplifier
with sufficient output to overcome the
insertion loss. A more than sufficient
listening level may be achieved with a
relatively small 15- or 20-watt power
amplifier when the energizer is used
with efficient speakers. If used with
an amplifier which is capable of 50 to
75 watts or more, the energizer will
produce satisfactory results with inefli-
cient speakers. However, although tests

WWW_akmerieaniadimhistary com

You can’t

tell the
difference
between the
OKki 555

and any other
stereo tape
recorder

until;

You lift it. It’s a remarkably
lightweight complete portable
stereo tape system. So

compact it weighs less than 25 lbs.

You check for tubes. It has
none. It’s solid state (all trans-
sistors...27 of them).

You hear it. It has 2 unique
two-way speaker systems for
cleaner stereo sound
reproduction. (4 speakers.)

You check its dependability.
It’s guaranteed for 1 full year.i

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 Oki dealer.

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

===~ <BDED> ~ 5

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

1
| Name |
| Address |
: City State Zip !

Circle 135 on Reader Service Card
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DYNACO

introduces THE
stereo recorder for
the connoisseur

If you are one whose stringent

requirements or passion for
perfection has been convinced
of the need to spend at least
$400 for a qualily recorder, and
if you have felt that nothing
available to date for less than
$1000 could meet your de-
mands, then give serious consid-
eration to the Dynaco Beocord
2000.

Judge it first on absolute per-
formance-—live recording is the
most exacling test for the com-
plete recorder—then luxuriate
in its many exclusive features:

® 3 stereo mixing inputs with slide-
type controls and plug-in multiple
mike conversion

e low impedance transformer cou-
pled mike input

® 8 watt amplifiers for PA use, home
music system, monitor speakers,
or low impedance headphones

e pushbutton selection of echo,
sound-on-sound, and unique syn-
chro monitoring from half the
record head

e electronically protected fully tran-
sistorized plug-in electronics

® 3 speeds, 3 heads, 100 KC bias,
synchronous drive

Only a comparative evaluation
in use with the finest associated
components will effectively dem-
onstrate the superior perform-
ance and unique flexibility of
this superb instrument.

Write for full specifications and ask your
dealer for a demonstration.

DYNACO INC.
3912 Powelton Avenue,
Philadelphia, Pa.

Circle 136 on Reader Service Card
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conducted with an inefficient speaker
driven by a 23-watt power amplifier
indicated an improvement in the low
[requencies, it also made it apparent
that the output power capability could
leave a true hi-i bug a bit frustrated.

Many stereo addicts are unaware of
the potential destructive power in-
volved when a large power amplifier
is used with efficient speakers. Such a
combination can “blow out” the speak-
ers if excessive power is applied to
them. In addition to its major function,
the installation of a bass energizer in
such a system permits it to act as a
protective device also. With an ener-
gizer installed, a 16-ohm, 35-watt rated
speaker may be coupled to a 70-watt
power amplifier with absolute safety.
Twice as much protection is provided
when a 16-ohm speaker is connected
as indicated in Fig. 4, or when an 8-
ohn speaker is used.

Some listeners may prefer a dual pur-
pose stereo system which may be used
at both low (background music) and
high (neighbor annoying levels. The ad-

dition of a simple DPDT (double pole,
double throw) switch allows the ener-
gizers to be switched into and out of the
circuits as the need arises. Fig. 5 shows
the installation circuit for connecting
this switch. The inclusion of the switch
also provides a quick and simple means
of demonstrating the effectiveness of
the energizer.

Physically, the unit is only 53-inches
in length (including mounting ears),
978-inches in width, and 2%-inches in
height (including terminals); small
enough to be mounted almost any-
where. It will fit on the back of the
speaker cabinet or it may be placed
within the enclosure or the equipment
cabinet. If it is to be switched in and
out of the system, placement of the
unit and the switch within the equip-
ment cabinet will simplify wiring.

Although it cannot replace the per-
fect bass response of a carefully de-
signed large speaker system, the Altec
Bass Energizer can provide a healthy
bass transfusion for any little book-
shelf speaker.

AUDIO ETC

(from page 14)

into the home system? Plenty! Might
cause a number of healthy explosions.

Integration

TV tape, as we see, will first of all
“blend” right into the home tape re-
corder. Same tape, same deck, sharing
audio electronics and drive mechanisms.
Seems likely, anyhow. That’s some-
thing! Maybe not all at once but, in
the end, inevitably. Then you’ll be able
to record “off the air,” on your tape
deck, all the mono or stereo audio you
want, plus any old video you may see
on your “tuner.” Live shows. And, of
course (above the law?) all sorts of
commercial movies—suddenly turned
into repeatable home movies. (Get
busy, you copyright lawyers.) Take
down the Beethoven Ninth Symphony
in stereo. Or the Beethoven Ninth in
a TV spectacular. Button A or Button
B. But is this the end? Far from it.

Along comes the TV camera (in
home form), the video “mike” for your
recorder. And presto—you have home
“movies” on tape. You can play them
back through your TV set. But, of
course, they won’t work on your movie
projector. Too bad. That's a missing
link.

It won't be for long. Somebody,
natch, will develop a new gadget for
you, a projection TV attachment for
the home movie screen, out of your
video recorder. Easy.

WWW_ aiherieaniadiahistary com

And, quick as a flash, the reverse
as welll Maybe even part of the same
package. An adaptor for your video
“mike”, (the camera) so you can “play”
your film movies directly through the
video circuits of your recorder and into
your TV set. Nothing to it. They've
been doing this for years in the TV
studios.

Eraseable Home Movies?

Link after link, tie-in upon tie-in!
How about portable TV recording?
Well, that is a bit of a way off. But
still-? Could it offer redundant com-
petition with the home movie camera,
pitting tape against film?

A TV camera, alas, has to be hitched
to a TV recorder. And until we develop
something weighing rather less than 95
pounds, there won’t be any home TV-
in-the-field. Not until, that is, we de-
velop a micro-recorder that will reel
magnetic TV tape inside the space now
taken by a roll of film in a movie cam-
era. Who knows? Could be! Just turn
in your old obsolete film camera and
get back a new one that looks the same,
only its battery-pack runs tape, not
film, and you can erase your pictures
and start over again if you don't like
them. Wow! Is that an idea! And you
can see the pictures seconds after you
make them, too. Better get the Poloroid
people in on this one . .
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Well, my imagination loves to soar,
but let me conclude more soberly. You
can see, with all this, that the presently
launched $4000 Ampex V-303 fits
rather precisely into the heirarchy of
successive models at just the point
where the old Ampex audio 400 came
in, the first one-suitcase, semi-portable,
semi-pro machine with the first intima-
tions of eventual future home use. That
400 led directly to the 600, and so on.

Will the next Ampex video recorder
be a “video-600?” I shouldnt wonder.
And then the next generation? That
one just might be the home audiovideo
deck. Unless somebody beats Ampex
to it. A&

REVERSIBLE
SOUND SYSTEMS

(from page 32)

the remaining body of the curve. This
brings us to the crux of the matter. If
just one sharp predominant peak of sen-
sitivity exists (at the rvesonant fre-
quency) then the transmitted signal will
consist predominently of the band en-
Compassing the resonant area almost to
the exclusion of that part of the fre-
quency band where the intelligence of
the reply message exists. To make mat-
ters worse, this sensitivity so predomi-
nently peaked in the lower frequency
bands will be greatest to the room re-
verberant energy. The result will be a
great imbalance between unwanted
pickup and message intelligibility con-
tent, the latter suflering severely.

Of great interest is the microphone
response of the 8-in. co-ax system. It
might be inferred before serious thought
is given to the matter that the extended
frequency response of this system would
also make a better microphone out of
it. However, the reverse is true! Not
only is its response the most peaked of
the three at its resonance of 100 cps
and in the area of greatest room reverb-
eration and ambient noise, but its upper
frequency extension, despite its tweeter,
is the most restricted of the three, falling
off at 1500 cps. What actually happens
in this case is that the high end of the
loudspeaker consisting of a small tweet-
er diaphragm and small magnet struc-
ture compared to the woofer diaphragm
and its heavy magnet, intercepts a very
small portion of the sound wave hitting
the loudspeaker as a whole. Its electri-
cal output due to the combined influ-
ence of small sound wave intercept and
small magnet compared to the large
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sound wave intercept and heavy magnet
of the woofer, will be practically neg-
ligible. Of the three cones tested, then,
the 8-in. co-ax will have the poorest re-
sponse as a remote reply microphone,
due to its excessively peaked response
in the reverbrant frequency area, and its
depressed and restricted response in the
intelligibility area.

Fortunately these conditions causing
deterioration of performance of a loud-
speaker when used us a remote reply
microphone may be alleviated consid-
erably by the choice of a paging-talk-
back horn projector unit. The character-
istics of horn units as sound reproducers
are well known, and need hardly be
mentioned here. For example, while the
ordinary cone speaker has an efficiency
of about 5 per cent the projector may be
as efficient as 30 per cent for standard
production units. The meaning for audio
power conservation is self-evident. Fur-
thermore, the ability to control projec-
tor directivity easily is a great boon in
directing the paging message into the
specific area that needs the greatest
sound intensity. But now we come to
the analysis of these projectors as talk-
back devices and we see that some of
their attributes as good sound projec-
tors carry over into providing desirable
performance as remote reply micro-
phones.

Figure 2 illustrates the performance
of two paging talk-back projector speak-
ers, one with a cut-off frequency of 350
cps, another with a cut-off frequency of
250 cps. As loudspeakers these two
units have sharp cut-offs at their speci-
fied frequencies. The meaningful re-
sults of this characteristic is that a
maximum efficiency as a paging unit
is achieved over the intelligence-carry-
ing part of the voice spectrum, and
power is not lost at the low end that
doesn’t penetrate into the heavy noise
areas. More germane to this discussion,
however, is the fact that a horn is a re-
versible element: it is not only a pro-
jector, it is a receiver. The same cut-oft
characteristics govern it for both con-
ditions; if it will not transmit below a
certain frequency, it will not accept fre-
quencies below that same frequency.
Accordingly, as shown in Fig. 2, the
low end response of these horn projec-
tors as microphones, follows closely their
output response as speakers. Moreover,
since their low-frequency response is
limited (by design), reverberant en-
ergy pickup is greatly attenuated, and

the received sound signal consists, in |

the main, of the desired voice intelligi-
bility frequencies, relatively unmarred
by masking room noise and reverber-
ation.

While there is a sloping-off charac-
teristic of the higher frequency charac-
teristic of these projectors as micro-
phones, it is not nearly as severe as

WWW_akmerieaniadimhistary com

Professional
ribbon microphones
by B&O

at redlistic prices

The choice of microphone af-
fects the naturalness or accuracy
of sound recording more than
any other factor, with even the
least expensive tape recorders.
The superiority of ribbon micro-
phones has long heen acknowl-
edged in affording full fre-
quency response and maximum
dynamic range without the
harshness or stridency often crit-
icized in far more expensive
microphones.

The finest sounding ribbon mi-
crophone is the Model 200
DYNAMIKE. This compact,
versatile instrument is ideal for
natural stereo recordings with
minimum effort. Two identical
ribbon elements may be rotated
up to 90° to each other for
either conventional or MS stereo
pickups with optimum separa-
tion and precise instrument lo-
calization. The top element is
removable for mono use. These
precision elements are renowned
for exiraordinary range and
smoothness (unfortunately, re-
sponse specifications are mean.
ingless, since cheap mikes ad-
vertise far wider range than the
best ones), a perfect figure 8
pattern, and uniform polar re-
sponse over the range. Profes-
sional low impedance 200 ohm
output enables long cables with-
out hum or interference . . .

$149.95.

T

For over a decade B&O ribbon micro-
phones have been the choice of broadcast
stations, recording studios and record
manufacturers on both sides of the At-
lantic wherever a premium quality micro-
phone was demanded. DYNA believes
they offer the amateur recordist the same
value which has characterized DYNAKIT
amplifiers and tuners. Ask to hear the
Model 200, or other DYNAMIKES from
$59.95 at your high fidelity specialist, and
watch for the new DYNA-B&O tape re-
corder—a home machine which can take
full advantage of the performance of
these fine microphones.

Write for detailed specifications.

'DYNACO INC.

3912 Powelton Ave., Phila., Pa. 19104
Circle 137 on Reader Service Card
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AMPLIFIER

NEW ALTEC
BASS
ENERGIZER!

SPEAKER
SYSTEM

HOW TO GET BASS WHEN YOU HAVE NO SPACE!

A book-shelf speaker system just can'’t
produce the extreme lows of full-size
speakers, but it can be improved. Consid-
erably. Often startlingly. You'll probably
think someone changed your speakers
when you install Altec’s new Bass
Energizer!

The Bass Energizer compensates for
low-frequency deficiencies inherent in
small speakers by providing an increase in
very-low bass level relative to the rest of
the spectrum.Can’t you just boost the typi-
cal amplifier bass control, or use the con-
tour control, and get the same result? No,
not without also affecting midrange fre-
quencies from 200 cycles up to around
1000. It is this effect that gives unnatural
boominess to voices. The Altec Bass Ener-
gizer becomes effective only below 150
cycles and builds to full efficiency from 60
cycles down to the speaker’s cutoff. This
reinstates those often lost low, low notes
without adding boominess to voices. The
result is added low-frequency richness.

The Energizer is passive, requiring no
additional electrical power, and connects

simply between amplifier output and
speaker. It is designed to operate with
efficient speakers—however, it can be used
with inefficient speakers if the amplifier
power is adequate.

So if you have no choice but to use
small speakers (due to your space limita-
tion) try the new Altec Bass Energizer to
add the bass richness you have been miss-
ing. A demonstration at your audio dealer
will convince you. (Caution: be sure the
program source has bass in it before mak-
ing this test.) Priced at $30.

Decibet:
12 Bass Energizer Response Compared with
12 ol The Bass Boost of The Average Amplitier
811 Speake: -
10 ~e — a5 Energizer

= = Bays Boost of Average Amphfier

©1963 AL
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Harman-Kardon Stratophonic is the
biggest-selling all-transistor stereo

This incredibly pure, spacious sound
has captivated discerning ears
throughout the nation. And only
Harman-Kardon offers a choice of
four completely solid-state FM or
AM/FM stereo receivers, from 36 to
75 watts, plus an all-transistor 36-
watt amplifier and an all-transistor
AM/FM stereo tuner—all with the
performance that has come to be

LEADER

known as Stratophonic Sound. At
your Harman-Kardon dealer’s you
can learn first-hand that ‘“‘the sound
is why.”

A subsidiary of THE JERROLD CORPORATION
15th & Lehigh Ave., Philadelphia, Pa. 19132

In Canada: Charles W. Pointon Ltd., Rexdale, Ontario

Export agency:E.M.E.C., 160 Terminal Ave., Plalnview, N.¥. 11803

IN SOLID-STATE STEREO COMPONENTS

Circle 139 on Reader Service Card
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the sudden drop-off of middle frequency
section of the cone units. This may be
due to the fact that even though the
sound wave front impinges on the en-
tire diaphragm, for the high frequencies
the energy imparted to the outer areas
of the cone never really reaches the
voice coil because of physical absorp-
tion within the main body of the cone.
This mechanism would be analogous
to the performance of a cone as a loud-
speaker where the high-frequency vi-
brations are mainly in the apex region,
and diminish as they proceed out to the
peripher areas of the cone. Similar dis-
crimination against the transmission of
the highs inward to the apex may exist
when the microphone function is per-
formed.

In the case of the projector, the
sound wave intercepted by the mouth
of the horn travels down the horn’s
length towards its narrow throat where
the moving system of the small stiff dia-
phragm and its voice coil sees the entire
wave front at once (even though the
wave front is compressed to the horn
throat dimension). The upper end roll-
off that does show up in the microphone
characteristics of these projector horns
may be due to several conditions, but
the most important one would arise
from the front and rear cavities con-

| fronting diaphragms. In microphone

designs, these cavities are made as small
as possible consistent with the (small)
excursion of the diaphragm with conse-
quent minimum high-frequency acous-
tic capacitive shunting across the dia-
phragm. However, in light of the fact
that the moving system of the horn
driver must have adequate free area in-
to which to move under applied elec-
tical power, these larger diaphragm
acoustic shunting capacities do infu-
ence performance as a microphone.

In conclusion it might be said, de-
pending upon the need for such bi-di-
rectional characteristic in a sound re-
enforcement system, that serious atten-
tion should be paid to the conditions
under which replies will be required.
If the replies are to be obtained from
locations remote from the transducer,
and where room resonance and reverb-
eration are to be minimized, it would be
far more desirable to use the high-efli-
ciency horn-loaded paging speaker as
a talk-back device. On the other hand
it the reply is to be generated very close
to the speaker itself where room reso-
nances and reverberation and ambient
noise is almost entirely negligible then
the cone speaker may be used. How-
ever, even in this latter instance there
will be a great reduction in the articula-
tion area of speech due to the loss in
high frequencies in the typical cone
speaker structure and its peaked re-
sponse at the low end.
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A convenient service to AUDIO readers.

Designing and Building Hi-Fi Furniture “The AUDIO Cyclopedia® § 1230 Pages
Maintaining Hi-Fi Equipment Jeff Markel Howard M. Tremaine o 1600 illusirations
Joseph Marshall Written by a professional  ¥iumery =ouw nas Here is one single volume
A valuable reference for hi-fi furniture designer "’ﬂ-l'-.!.'«m with the most compre-
anyone whose living or who has taught furniture 3 | hensive coverage of every
hobby is servicing hi-fi design at leading col- H I’H”l phase of audio. Concise,
equipment, Outlines the leges, this book is an au- FIANITT 0N accurate explanations of
professional approuclf\ ior ;he;\}:lc }rleffgn;nce ofdvulue ko ha L L all auﬂio an}:i hi;ﬁ sub-
servicing all types of hi- o the hi-fi fan and pro. g jects. More than 7 years
fi cqmgonenfysp, Covers fessional custom builder. in preparation—the most
trouble-shooting of elec- Covers everything from avthoritative encyclope-
tronic, mechanical and types of woods to furni- dic work with a unique
acoustic  problems. 224 ture finishing for the quick reference system for
ages. mechanically adept; de« instant answers to any
Flo. 58 Paperback $2.90* sign principles, styles and question. A vital com-
arrangements for the plete reference book for
ﬁec°;9mipded-b22tpg%eos; evehry avdic %ngineer,
o. erbac| 5 technician i
ap 3 aeucdiopchﬁe.' and serious No.123 $19.95%
The 6th AUDIO Anthology
McProud l"l,ish Fijeli'vdor;migogk The 5th AUDIO Anthology e o
repared and edite: . ite y C. . McProud,
C. % McProud, publisho); Edited by C. G. McProud, publisher of AUDIO. Includes
of Audio and noted au- pIBlsheiloIAUDIC Fniong articles on the two most sig-
thority and pioneer in thology of the most sigaifi- nificant milestones in the field
the field of high fidl contNolicisRe eecins fsteloo of high fidelity: FM STEREQ
Ce "e. S itk Ith fy# recording and reproduction; ond TRANSISTORS IN AUDIO
.don °";‘s 9 ;"9“’ h° stereo multiplex; measure- EQUIPMENT. A meaningful
SR dow P Tl ments; stereo technology, reference for everyone in the
to’s, an IW_th ’?‘ S, Wﬂ"; construction and theory — fields of audio engimeering,
ten so plainly that bot which oppeared in AUDIO recording, broadcasting, man-
engineer and layman can during 1958 and 1959, The e L b G
appreciate its V"I“th i . 5th is truly o collectors’ item components ond equipment.
context, Covers plunn.mg, 4 and a valuable reference for A necessary book for the
problems with decoration, antholoy the professional engineer, high Raelity enthusiass, 144
cabinets and building hi- teacher, student, hobbyist and AR
fi .S:rmturo. A perfocr hi-fi fan. 144 pages.
uide.
No. 115 $2.50% o oo $3.50 No. 130 $3.95

Tape Recorders and Tape Recording’
Harold D. Weiler

TAPE RECORDERS
TAPE RECORDING!
. - 3

A complete book on home
recording by the author
of High Fidelity Simpli-
fied. Easy to read and
fearn the techniques re-
quired for professional
results with home re-
corders. Covers room
acoustics, microphone
techniques, sound effects,
editing and splicing, efc,
invaluable to recording
enthusiasts,

“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.
McPsoud . . . 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-

By the editors of AUDIO, the
original magazine about
high fidelity. A 1962-1963
product review of stereo high
fidelity components. Yaluable
reference for the high fidel-
ity enthusiast and hobbyist.
Part | contoins a thorough
discussion of the Problems of
a Stereo [nstallation; Part ||
is o complete treatise on
Selecting o Tape Recorder.
indispensable to the prospec-
tive buyer of stereo com-
ponents and tope recorders.
Includes a section on where
to buy vorious stereo hi-fi

components and occessories.

able reference. 156 pages.

No. 112 Paper Cover $2.95¢ No. 124 Volume | $2.00*

© MONTHLY SPECIAL! SAVE $5.00 | ]

Save almost 509, 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)

TOTAL VALUE ALL FOUR BOOKS ... $10.95 ‘
Your cost only . . . $5.95 Postpaid

No. 127 $1.00

High Fidelity Simplified
Harold D. Weiler

The complete hi-fi story —
answers all questions about
tuners, changers, amplifiers,
tape recorders, speakers,
record players, etc. Lots of
Ideas for custom installa-
tions. Tells how to achieve

concert hall reception in
CIRCLE 05400 your home. 218 pages.
This offer expires June 30, 1965, and is good only on direct order to the Publisher. ; No. 142 $3.30

*All U.S.A. and Canadian
orders shipped postpaid.

AUDIO Bookshelf—RADIO MAGAZINES, INC.
P. O. Box 629, Mineola, New York 11502

Please send me the books | have circled below. | am enclosing the
full remittance of $
58 79
125

Getting The Most Out Of Your Tape Recorder
Herman Burstein

Written in “plain talk’ for
the man who has, or wishes
to buy, a tape recorder. It
answers the myriad ques-
tions raised by tape record.
ing enthuslasts. Its chapters
cover every phase of opera-
tion and maintenance—from
adding a tope recorder to
the hi-fi system, to a thor-
ough dissertation on micro-
phones. Lots of practical
information on how to buy.
176 pages.

No. 251

(No C.0O.D. or billing.) S N
TAPE RECORDER

115
142

123
251

NAME__. —_— ——
ADDRESS_ =
CIty. -

124
05400

_STATE $4.25

WWW_ akherieaniadimhistaory com


www.americanradiohistory.com

lape
recorder

The only device in the world that will
convert any tape recorder into a voice-
actuated unit. Tape recorder records
when you speak . . . turns off when you
stop. Permits complete operation of
recorder from a distance or when hands
are busy. Ideal for conferences and
group activities. Installs in seconds
without tools , . . no soldering. Has
pause and sensitivity controls to meet
all requirements. Can be used as on-off
switch to control hi-fi, CB or ham trans-
mitters, electrical appliances, etc. In
leatherette case, complete with cord
tfor battery-operated and transistor tape
recorders. Under $35.00
Made in USA

See your tape recorder dealer or write:
DEPT. AU-6

kinematix, inc.

2040 W. Washington Blvd.,
Chicago, Illinois 60612
Area Code 312 666-0066
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(from page 4)

speakers are causing the trouble. They
produce sufficient sound energy at low
power levels. This means that there is
little voltage available at the speaker
terminals to drive the meters. The only
cure for this situation is to use some
step-up transformers between the meters
and the speakers. The transformers
should have impedances of 200 ohms
or so at the meter end and approxi-
mately equal the speakers’ impedances
at the other end. I would like to tell
you to use transformers with 600-ohm
secondary impedances, but these will
be too good a match for the meters.
Their rectifiers may reflect some dis-
tortion back out to the speakers. There-
fore, I have chosen a compromise im-
pedance of 200 ohms. This will give
you a considerable increase in voltage
appearing across the meters.

If you still require more voltage use
the 600-ohm winding. Possibly there
will be little increase in distortion. Be-
cause most transformers which have
200-ohm windings also have 600-ohm
windings, you can make the changes
easily.

INZIDE AUDIO

(from page 47)

@ The Bogen Communications Divi-
sion of Lear Siegler, Inc., recorded in
1964 the greatest yearly sales increase
in its history, it was reported recently.

High fidelity sales for the year were
34 per cent above the previous year’s
mark nationally and public address sys-
tem sales rose by 25 per cent in the
same period, Harold Goldsmith, Presi-
dent of Bogen said.

Mr. Goldsmith was also named Pres-
ident of Olympic Radio & TV in addi-
tion to his present duties as President
of the Bogen Division and a Vice Pres-
ident of Lear Siegler. Busy man ! |
e Congratulations are in order for
Telex/Acoustics; their display was
named the outstanding exhibit in its
class at the IEEE show in New York
City.

The display was also shown at the
National Electronics Week trade show
in New York City, March 31—April 4th.

SITUATION WANTED

Sydney Simonson, former vice-presi-
dent of Rek-O-Kut Co. in charge of en-
gineering and production, has termi-
nated his services with Rek-O-Kut, Inc.,
Milwaukee, and is now available for
production or managerial duties with
a manufacturer of mechanical or elec-
tro-mechanical products. 137-14 233 St.,
Laurelton 22, N. Y. Telephone: 212
LLA 8-4626.
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Rates: 10¢ per word per insertion for noncommercial
advertisements: 25¢ per word for commercial adver-
tisements. Rates are net, and no dlscounts 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 Philadel-
phia Orchestra and RCA Victor. In kit form for
home workshop assembly, $150. Clavichord kit,
$100. Free brochure. Write: Zuckermann Harpsi-
chords, Dept. R, 115 Christopher St., New York
14, N. Y.

LEARN WHILE ASLEEP. Hypnotize with

recorder, phonograph! Details, strange catalog
free. ‘Sleep-Learning, Box 24-AE, Olympia,

Washington.

FREE! Send for money-saving stereo ecatalog
A6M 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 REPATRED
USED SPEAKERS BOUGHT
AUDIO SPECIALTY TECHNICS
22 Astor Place, New York 3, N. Y.

AL, 4-2140

WANTED: Monophonic FM tuner, preampli-
fier and amplifier. Separate components in good
condition. George Duenow, P. O. Box 674, Gary,
Indiana.

FLUTTER FILTER KIT FOR AMPEX 600,
601, 602, $12.50. H. L. Enterprises, 50 Greene
Street, New York, N. Y. 10012. 212 WA 5-8586.

FOR SALE: New professional condenser mi-
crophones from Sweden. Lou Oros, 46 E. San
Antonia St., San Jose, Calif.

SELL: Magnecord 728-44 in excellent condi-
tion. In case complete with low-Z transformers
25 pre-recorded tapes and other accessories. Best
offer over $500. Also Citation II with Gold Lion
output tubes. Make offer. Dennis Viola, 1874
East 93rd St., Brooklyn, New York.

WANTED Used Ampex 400 series recorder
or preamplifier, need not work. Philip Becker,
2450 Commonwealth, Madison, Wisconsin.

FOR ECONOMICAL CUSTOMIZED STEREO-
PHONO INSTALLATION: High quality Ger-
man (U.S. norm) compact stereo-changer with
diamond-stylus, Studio-type automatic-manual
play system, air-cushioned record transport, $19;
High fidelity 4 watts stereo-amplifier with cus-
tomized escutcheon plate and knobs, $13; Hi-
Power B8” or 12” high fidelity speakers, stereo
pairs, $11. TERRA, Box 234, Dearborn, Michi-
gan.

REL PRECEDENT TUNER: serial number C-
1324-1. Excellent condition, $275. The Music Box
Incorporated, B8 Central Street, Wellesley 81,
Mass. 02181.

PRESSINGS FROM YOUR TAPES. WHOLE-
SALE PRICES. SPECIALIZING IN SMALL
QUANTITIES. DUBLE DUBLYU RECORDING
COMPANY, 217 Carton Avenue, Neptune, N. J.
07753.

WANTED: KLH One plus KLLH Five speaker
system. Write: L. L. Clark, 69 Edgewater Place,
Edgewater, N. J. 07020.

ACOUSTECH 1 basic amplifier for sale. Im-
maculate. Below dealer cost. Allan Holloman,
1300 Highland Ave. Apt. 11, Knoxville, Tenn.
Phone 522 4370.

HI-FI COMPONENTS, tape recorders, at
guaranteed “We Will Not Be Undersold Prices.”
15-day money-back guarantee. Two-year war-
ranty. NO CATALOG. QUOTATIONS FREE.
HI-FIDELITY CENTER, 1797-V 1st Avenue,
New York, N. Y. 10028.

AUDIO e JUNE, 1965


www.americanradiohistory.com

STEREO CONTROL

(from page 28)

We now express the separation ratio
(8. R.), using our new symbolism, by
combining Eq. 3,4, and 5:

Left ® (- Right) _

" Left © Right
[L®Mi)]®[(-R) @ (-Mpy)]
[LOM)] ® (RS Mp,]

Eq. (10)

According to Eq. 1, 2, 6, and 7 we may
deduce Eq. 10 to be:

g p lU@MB[(-

S.R.=

U)® (-M)]
(UO M| ®[UDM]
Eq. (11)
Since components of a root mean
square sum may he combined in any or-
der desired, provided they are not added
before squaring, then:
U (-U)]® M (-M)]

B s UoU) o [MoM]

Eq. (12)
Applying Fq. 1,2,8 and 9:
S R - Ue(-0)]®0
[ [UeU]®2M
\/2U vau
Eq. (13)

\/2U &) oM  V2U:+4M?
Now if we solve for U/M, and let S. RR.
he called k, then k is the quantity whose
values appear on the S. R. Calih. Control
dial, and U/M defines the sterco signal
charaeteristic necessary for a detector
null at that dial position. We first square
Fq. 13:

- 202 ' 1 1 -
TToprraM: | AM? M
1+2U2 1+2U
1 1
1, oM e &
N — 3
e 2
ve 2, Ut okt
1 ] M2 11—kt
and finally,
pI
U/M | 2% . Eq. (14
/ T q. (14)

Now if the coherent (monophonic) M
component is reversed in phase in one
channel, the difference signal becomes
larger than the sum signal. Reversing
the connections to one channel has the
same effect. Showing the latter mathe-
matically, assuming the right channel is
reversed :

DIFF
SR = =
SUM
[L®M1y)] ® [ (-R) & (- M)
[LOM,]®[(-R) ® (- Mpzy)]

Eq. (15)
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Taking into account the balanced nature
of the signal :

([USM]®[US M]

“veuje-ve-u £ (16
Rearranging as before:
MOM
(UeU]® [MSM] Eq. (17)

“ve-vleMe-M]

Determining the rms sum of all eompo-
nents:

VU @ 2M V )U2+4M?

k= Eq. (18)
V2U © 0 vau
Squaring both sides as before :
202 + 412 M?
k2 :Ei?;; -=1+2 e’
M k-1 U? 2
w2 W e

and finally,

U/M - Eq. (19)

A\

Equations 14 and 19 tell us what the
correlation ratio, U/M, of a stereoplionie
signal must he to matrix to given values
of separation ratio, k&, the latter being
capable of measurement by the separa-
tion ratio detector cireuit. Although we
cannot measure U/M, since the signal
components, U and M have been mixed
together even before reaching the miero-
phones, we ecan caleculate these ratios,
using them to speeify standard stereo
test signals. A set of values for the cor-
relation ratio necessary for test signals
having representative separation ratio
values are tabulated in Table I. It will

MORE and BETTER

FM Stereo Multiplex

BROADCASTS
FOR YOU

with a

FINCO

AWARD-WINNING FM Antenna

Model FM-4
$24.90 List

World's Most Complete

line of HI-Fl Phased

FM ANTENNAS

Write for Catalog 20-213.

THE FINNEY COMPANY
34 WEST INTERSTATE BEDFORD, OHIO
DEPT. A
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SAVE over 4% hifi

COMPONENTS ANB TAPE RECORDERS
e Easy-Pay-Plan—Up to mos. to pay.
e 15 day money-back guarantee
Franchised all lines, assuring you full war-
ranty protection.

e Most items shipped promptly from our

$250,000 inventory.
s Trade-Ins —Highest allowance-—Send your

list.
e Shipments double packed & fully insured.
e Special Consideration — Export & APO

inguiries.

e 21st yr. dependable service — World Wide.
Write for price, you’ll be glad you did.
““We own the sharpest pencils in the U.S.A."”
A AR R RN RN R RARRRRRRRARRN])

HI-FIDELITY "N
—_—

Hi-Fi List Free.
CENTER

1797-U 1st Ave.
UL AR Aa I New York, N. Y. 10028
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TABLE }
EP. 0 "
~ala u/m db OHM
0.05 | 0.0708 [-23.00 [ 1,279 [ww |
0.1 0.1421 {-16.95 | 2,715 | B<4
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CANADA
High Fidelity Equipment

Complete Lines @  Complete Service

HI-Fi Records — Components
and Accessories

&ELECTROVOICE
SOUND SYSTEMS

126 DUNDAS ST. WEST. TORONTO, CANADA

be noted that U/M is a double-valued
funetion of k, in that Eq. (14) is used
when k<1 and Eq. (19) is used when
1>1. The next procedure is to assemble
equipment to generate these standard
signals and determine the eireunit eon-
stants necessary to produce known values
of U/M.
To BE CONCLUDED
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LAFAYETTE

RADIO ELECTRONICS

NEW! LAFAYETTE 70-WATT

COMPLETE AM-FM STEREO RECEIVER

Just Add Speakers and Enjoy FM, FM Stereo
and High-Quality AM Reception

99-0005WX

a A powerful 70-watt Amplifier plus Complete Pre-
amplifier Control Facilities plus a Standard AM Tuner
plus a sensitive FM Tuner plus an FM Stereo Tuner—

all on One Compact chassis ® Amazing FM ‘‘Stereo
Search” Circuit Signals Presence of Stereo Broad-

casts ® Tuned Nuvistor '‘Front-End"” s Imported

THE WIDELY ACCLAIMED

LAFAYETTE RK-137A TAPE RECORDER
FEATURING gy —TRACK STEREO PLAYBACKS
—TRACK MONAURAL RECORD

PLAYBACK

99-1511WX

8950

TAKES REELS L mﬁl
UPTO 7’ u

DYNAMIC
MICROPHONE

i adaptable to
stereo playback

With Electronic Track Selector Switch, VU
Recording Level Meter and Pause Switch
For Instant Editing

Includes Lightweight carrying case, dynamic
microphone, output cable, 7 inch empty tape

reel.

® Two Speeds—33% & 72 ips ® Pause Lever Pro-
vides Instant Stop for Editing e Specially Designed
Heavy-Duty 6x4” PM Speaker @ Separate Erase and

Record Heads ® Imported

FREE!

LAFAYETTE
RADIO ELECTRONICS
1965 CATALOG No. 650

516 Pages Featuring Everything in Hi-Fi

From the “World’s Hi Fi &
Electronics Center”

See the Largest Selection in
Our 44-Year History!

Mail the Coupon for your FREE 1965
Lafayette Catalog.

- a B S S S EE S e

Lafayette Radio Electronics Dept.  AF-5

P.0. Box 10, Syosset, L. I., N. Y. 11791

llj Send me the FREE 1965 Lafayette catalog 650
enclosed;

send me #.. i 1
l (Prices do not clude shipping charges). l
IName. .. o |
lAddrEss. = l
_ 1
LClty___- = State . 22 S J
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If
You're A

Professional
We Know

SALES!
RENTALS!
SERVICE!

WRITE FOR AUDIO CATALOG
NO. S ON COMPANY LETTERHEAD

Midwest's
Largest Source
of Professional
Audio

Equipment

BEHREND'S, Inc.

161 E. Grand » Chicago, lll. 60610 « (312) 527-3060
BRANCHES Cleveland, Detroit, Memphis, Kansas City
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The ultimate

in sound
reproduction.
High efficiency,
low distortion,
smooth response
from 25

to 20,000 cps.
Aduiophile net
$895.00 Dealer
inquiries invited. |
U.S.Agents:
PROVO HIGH
FIDELITY
P.0. BOX 204
BATAVIA, N.Y. £
ULS.A

Schematic diagram
of the Orchestra
(Model CS-6)

l MANUFACTURER:

THE YL ACOUSTIC CO,, LTD.

19, SHIBA TAMURACHO, MINATO-KU,
TOKYO, JAPAN
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You are looking at the world’s only true

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

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 t0 10,000
cps and within 2 db from 10,000 to
20,600 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
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