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DYNAMIC MASS
less than .5x10™° gms

PERFORMANCE RANGE
6 10 30,000 cps

ENGINEERED T@

PLAY ANY CA

A RESEARCH TRI DYNA-LIFE* STYLUS
Its uhm-sophisﬁcuteﬁ hand-polished dia d stylus is the world’s
lightest. Coupled with g, Y i of lowest dynamic mass,
this assures the longest possible life of the Empira 880P,

Lower dynamic mass and higher compliance than any other cart-
ridge made . .. eliminates distortion and makes possible a lighter
stylus, better frequency response, greater channel separation, and
the remarkable new standard for. ..

TRACKING FORCE—-AS LOW AS 1/4 GRAM
At such low tracking force, the Empire 880P not only eliminates record
wear, but alsa aliminates distortion. To achieve the benefits of low force

tracking with the 880P cartridge, a tone arm capable of tracking at
such low levels must be used. We trock every cartridge with the Empire

980 arm at less than ¢ half grom before releasing it.

This is well beyond Greater separation thon any other
the range of human cantridge means greater enjoyment
hearing of stereophonic sound

BMPIFE 880% uiiie etsra

COMPLIANCE
30x10 “cm/dyne

CHANNEL SEPARATION
more than 30 db
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Ask your

High Fidelity
Dealer

which components
rate highest!

§-5500 IL 64 watt Stereo Amplifier $164.50

Your high fidelity dealer will gladly ex-
plain and demonstrate all of the technical
features . . . the advanced circuit design
. . . the proved reliability that make
Sherwood components our best buy for
your listening dollar . . . today and for
years to come.

A Sherwood bonus is the beautiful
styling of each component . . . styling
that is a compliment to any decor.

Also ask your dealer about the new
Sherwood S-2100 FM Stereo Muitiplex /AM
Tuner with Stereo Indicator Light and
pace-setting performance. Terrific fea-
tures . . . terrific buy at $199.50.

HIGH FIDELITY

Sherwood Electronic Laboratories, Inc,
Dept. A-11, 4300 North California Avenue
Chicago 18, Illinois

|
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STEREOTRON

Responds to
signal overload it

signals but strong

New Stereotron Antenna and 2 Nuvistor FM
amplifier will positively improve your FM
set performance; pulls in far-away stations!

Now an FM antenna has been designed by
Winegard that will deliver unexcelled FM
and FM stereo listening whether you live
close to FM stations or 200 miles away. The
new Stereotron is so powerful, so efficient
that we actually guarantee better perform-
ance from your FM, guarantee that you will
receive 85%, of all FM stations in a 200
mile radius.

The Stereotron Antenna (model SF-8)
with Stereotron 2 nuvistor amplifier (model
AP-320) is the oply antenna-amplifier combi-
nation that can be used anywhere. Nuvistor
amplifier takes up to 200,000 micro-volts of
signal without overloading—yet responds to
signals of only I micro-volt. The Stereotron
with nuvistor amplifier has minimum gain of
26 DB over a folded dipole and flat frequen-
cy response of +14 DB from 88 to 108 mc.
Antenna is GOLD ANODIZED, amplifier
completely weather-sealed. Available for
300 ohm or 75 ohm coax.

SF-8 Stercotron Antenna $23.65
AP-320 Stereotron Amplifier $39.95—can be
used with any FM antenna.

Write for information and spec. sheets
today on the Stereotron and other Winegard
FM and TV antennas and accessories. Get
FREE Station Log and FM map of U.S.—
write today.

World’s Most Complete Line of FM and TV
antennas, FM-TV Couplers and Amplifiers

W, rd
v,
s Wéneqga.

(X ANTENNA SYSTEMS
3008-11 Kirkwood Blvd. * Burlington, Iowa

2
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Send questions to:
Joseph Glovanelli
3420 Newkirk Ave.
Brooklyn 3, N. Y.
Include stamped, self-addressed
envelope.

FM Receiver Tuning

Q. Whenever I tune in a local station
on my FM tuner, I find three peaks of
tuning. As I go from left to right and ap-
proach a station, the station seems to come
into tune (but not completely) then out
of tune, then into tune again (this lime al-
most completely) then oul of tune, then
again in tune (but not sharply). On distant
stations there are two peaks, meither in
tune.

I have tried io align the tuner by fol-
lowing alignment instructions. By so do-
ing, I have succeeded onmly in sharpening
up the center peak a litlle more, but it is
still not as sharp as I think it should be.
In some cases, the left and the center
peaks arve equally sharp. This condilion
prevails whether the multipler switch &
on or off.

Can you tell me the cause of this condi-
tion? What can I do to remedy it? John J.
Gordon, Levittown, Pennsylvania.

A. The situation you deseribe is normal
operation for most M tuners. The proper
point for correct tuning is the center peak.
The reason that the peaks act differently
with different signal strengths is that the
seleetivity characteristic of the i.f. system
changes with signal strength. As the sig-
nal grows weaker, the selectivity increases
with the result that the signal is no longer
audible when the outer peaks are reached.
Further, the alignment of the detector
shifts strength, moving the peak somewhat
off the center position of the bandpass of
the i.f. strip.

The center peak will broaden out as the
signal increases in strength. The broader
this peak becomes the better, for at its
broadest the tuner is in fnll quieting and
the i.f’s are likely not to eclip any of
the extremes of modulation.

Projectors and Public Address Systems

Q. I have encouniered a problem for
which I hatve been unable to work out a
solution. The technical details are as fol-
lows: d molion piclure projector with
built in sound system is to be converted
Jor use with an exzisling sound system
in an auditorium. The projector incor-
porates a standard 10-watt amplifier using
push-pull 6V6’s and outputs for 8 and
16-ohm speakers. The sound system has four
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inputs, two high impedance and two low
impedance, the low impedance Dbeing
50/150/250/600 ohms. Numerous proce-
dures have been tried to match the projec-
tor’s outpul to the amplifier with little suc-
cess. This has included various resistance
pads to match the 16-ohm output o the
50-ohm input transformer on the sound
system amplifier. A transformer was tried
in order to accomplish the same match.
Both of these procedures produced dis-
torted sound and appeared to drive the
sound system too hard. I havs thought
of replacing the output transformer in the
projector with a unit having a 500-ohm
secondary. However, no commercial unil
is available which will fil the space allowed.

It appears that the push-pull stage is
driving the sound system too hard. It
will probably be mecessary to go ahead
of the push-pull stage and use a single
plate-to-line transformer. Daniel X. Hiskey
Yorba Linda, California.

A. You are correct in thinking that the
sound system is being driven too hard.
An attenumator of some kind is needed.
First of all, why use the 50-ohm inputf
Use instead one of the high-impedance
inputs. Presumably these are used for
feeding phonographs and the like into the
system. They possess less gain and pose
less of a problem. Do not try to match
impedance. Terminate the projector with
a resistor of ecither 8 or 16 ohms as may
be convenient., Then connect this input
directly to the high-impedance input. Ad-
just the volume controls of both the
projector and the sound system for best
signal-to-noise ratio.

I do not recommend that you take out-
put from a preeceding stage in the projector
unless you are sure that this procedure
will not interfere with feedback or equal-
ization.

It it happens that the high-impedance
inputs are designed with low-level circuits
rather than the high-level sources assumed
here, the above procedure must be altered.
A potentiometer whose value is equal to
either 16 or 8 ohms can be placed across
the terminals of the projector, with the
signal taken from the arm of the potentio-
meter, and fed to the appropriate point in
the projector. If the aetion of this poten-
tiometer is too coarse, terminate the
projector’s output with a 16- or 8-ohm
resistor. Connect a 100-ohm resistor to
the “lot” output terminal. The other end
of this resistor should be connected to one
end of a 10-ohm potentiometer whose other
and i8 grounded. Signal is taken from the
arm of this pofentiometer and gronnd
and is then fed to the appropriate input
terminal on the projector, preferably the
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This is where

Canadlan Inquiries to Chre, W, Pointon, Lid., &6 Raclne Read, Roxdale, Qntario — Territories othar than U.S.A.

your investment
in a Garrard
Automatic Turntable
pays off

Chances are that sooner or later you will spend
more on your records than you do on any record
player. More, it may be, than the cost of your
entire music system. Your listening enjoyment
is dependent upon records and the unit that
reproduces them. This is exactly why more
GARRARD Type A’s, for exarple, have been
sold—and are being sold—than any other high
fidelity record playing equipment, without re-
gard to cost. Just consider this...

Most people today want to use one of the ultra
sensitive cartridges developed originally for
scparately-sold tone arms because of high com-
pliance. Garrard has integrated precisely such
an arm in the Type A Automatic Turntable—
dynamically-balanced, counterweight adjusted,
designed and built with the same precision, the
same balance, the same freedom from friction,
the same playback characteristics and low res-
onance. This arm, operating in conjunction with
the Type A’s heavy, full-size, non-magnetic turn-
lable — a Jaboratory-balanced, double-shielded
motor; and (when you want it)the gentlest auto-
matic record-handling mechanism ever designed;
rewards you with the full measure of the mag-
nificent reproduction you expect from the best
recordings.

Garrard’s Type A Automatic Turntable is
proudly owned by a growing legion of highly
critical people who, originally amazed at the
$79.50 price, have come to realize this com-
pletely integrated precision instrument could have
been developed only by the Garrard Laboratories.
For illustrated literature, write Dept. GS-12,
Garrard Sales Corp., Port Washington, N. Y,

world’s finest

and Canada to Garrard Englneering and Mfg. Co.,, Swindon. Wilts , England
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The sweep and magnificence of a full
orchestra . . . the intimacy of a lovely
voice. The pure sound of Grommes faith-
fully reproduces the mood and expression
—with the elusive quality of “‘presence’”
You are there?

Model 24PG 24 watt stereo amplifier. .. ..$ 89.95
Model 36PG 40 watt sterec amplifier. .. . .$129.95
Model 70PG 70 watt stereo amplifier. .. . .$139.95

Write GROMMES
Division of Precision Electronics, Inc.,
9101 King St., Franklin Park, lil.

g/zwnme/l_
sets the
scene...

high-impedance input. This latter con-
nection iz preferable because the impedance
mismazeh will result in a further attenuna-
tion of the signal.

TImpedance mismateh can be used in in-
stances such as this because maximum
power transfer is not desired. The im-
pedance which must be matehed properly
is the impedance at the outpuf of the
projector. No other matching need be con-
sidered. In fact, we wounld not he concerned
with niatehing the impedance of the outpuv
circuit of the projector were it not for the
fact that it is always desirable to have the
output tranxformer properly loaded so that
the feedback loop will operate properly and
there will be no chanee of aceidental dam-
age to the output transformer cansed by
excessively high voltages in the primary
eirenit.

Refrigerator Interference

Q. Every time my refrigerator starts I
hear lond "pops” in my speakers. The
“pops™ are most annoying and pronounced
when 1 wse my FM tuner. 1 have tried
bridging the power plug with a 0.05 pf 600
v.d.e. capacitor but it only made the “pops”
louder. Bernavd Mauwgham, Brony, Neow
York.

A. I may not be able to be of much
help beeause of the nature of some house
wiring and the nature of refrigerator ac-
tion. During certain parts of the refriger-
ator's cyele of operation, the unit will
draw counsiderable current from the line.
Thig will eause the line voltage to drop
markedly when the house wiring is old or

not sufliciently heavy to allow the proper
operation of the various appliances now
available. This sudden change in line volt-
age will manifest itself in elicks or “pops”
as a result of the fact that the voltage
on all circuits in the high fidelity system
will be subject, to a momentary change.

If the problem is one of eliminating
“gimple” transient clicks from the line,
you ecan only do that if you ecan gain ac-
cess to the wiring of the thermostat of the
refrigerator and bridge its contacts with
a series network consisting of a 0.02 pf
-apacitor and a 200-ohm resistor.

Yon may be able to gain some relief from
this condition by using & Pne-interference
filter between your equipment and the a.c.
supply line. Be certain that you have
bought a good filter, Some filters have
been made with nothing inside them but
plaster-of-Paris: This kind of filter will
filter nothing at all.

You indicated that these transient
clicks are most pronounced when your tuner
is in use, therefore it is possible that some
of the pickup is coming from the antenna
circuit of the tuner rather than from
coupling into the equipment via the power
line. It seems logieal, therefore, that the
ling cord of the refrigerator, and the
power line itself, is radiating this energy.
Therefore, some further relief may be af-
forded by bypassing each side of the re-
frigerator’s line to n good ground, con-
necting the bypass capacitors either inside
the refrigerator or at the point where the
line cord enters the refrigerator. 0.1 puf
capacitors, 600 v d.c., should be used as pos-
sible starting values. =

THIS MONTH’S COVER

This month we have. an opportunity to
glimpse into the home of Jerome Brent,
D.D.S,, of Forest Hills, N. Y. In the words
of Dr. Brent, “The idea in building this
installation was to have a good-looking
cabinet which would be unobtrosive when
the doors were closed, yet contain all the
components I thought neeessary.” The cabi-
net was bnilt by Weathervane but the in-
terior work and the installation of compo-
nents were carefully executed by the owner.
The entire decor of the room, of which we
sece only a small part, was planned by
Arthur  Getter, AID, Photographs by
Pan-ad Associates.

The equipment eonsists of the following:
Weathers MIL1 turntable, Grado Labora-
tory tonearm, Shure M3D cartridge, Viking
Series 75 tape deck (4-track playback
head), 2 Dynakit PAM-1 preamps with
DSC-1 stereo control, 2 Dynakit Mark TIT
60-watt power amps, H. H. Scott LT-110
tuner, Concertone 505-4 tape machine. The
speakers are Tannoy 15-in. monitors in cus-
tom-built bass reflex enclosures. The Dyna-
kitg and Scott tuner were built from kits.

In addition to the components the follow-
ing is built in: A matrix of pilot lights to
indicate mode, a stereo output meter, a
Jack for earphones, a tape storage drawer,
microphone jacks, and convenience outlets.

LAST MONTH’S COVER

Here is the end of the story about last
month's cover. Since the missing part starts
in the middle of a word we will back up a
little to page 60 3n the October issue as
follows:

WWW amerdcearadioRistery com

Additional phone lines hidden under the
carpeting and terminating at a reeeptacle
behind the sofa permit use of the phones
at the room’s optimum listening point, with-
out the need for visible wiring. By utilizing
either this input or a four-conductor exten-
sion line from the panel, a listener may
wear the headphones at any point in the
room. Because the panel hangs from the
shelf supporting the preamplifier, Marantx
switches and knobs were used for visual
gymmetry.

The owner had planned originally for
all equipment, less the speaker systems, to
be housed in a single cabinet. But it was
realized that a cabinet with sufficient ca-
pacity to house the equipment and a size-
able record collection . . . and provide space
for future accommodation of a tape deck

. . would appenr too massive. A wall-
mounted wunit with the necessary record
storage and cquipment capacity seemed to
be the answer,.

The unit deeided upon was designed by
Contemporary Furniture Design, Ine., of
New York. Of oiled walnut, it combines
space for all of Mr. Jacolow’s present
equipment plus a tape deck with cabinetry
for storage of up to 500 reeords, a bar, an
antique glass-doored cabinet, fitted with a
slotted top and bottom for heat dispersion,
in whiel the amplifier has been housed, a
three-drawer chest for silver and table
linen storage and knick-knack shelves, By
anchoring the unit's four uprights directly
into beams, and because the cabinets sus-
pend from hovizontal pins passing through
the uprights so that weight is literally
forcod against the wall rather than down,
weight is no problem.

The result of all this effort is a sterco
system fully eapable of satisfying the most
diseriminating music-lover and audiofan.
And it is beautiful, too. P
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all-transistorized

New Sony Sterecorder 777

the first/complete/portable/all-transistorized /high fidelity PROFESSIONAL RECORDING & PLAYBACK SYSTEM

The most advanced achievement in recorder engineering to date, the superb new
remote-controlled professional Sterecorder 777 series features the exclusive and patented
Sony Electro Bi-Lateral 2 & 4 track playback Head, a revolutionary innovation that
permits the playback of 2 track and 4 track sterecophonic or monophonic tape without
track width compromise —through the same head!

Included in an array of outstanding features are individual erase/record/playback
heads, professional 37 VU meters, automatic shut-off, automatic tape lifters, an all-
solenoid, feather-touch operated mechanism, electrical speed change, monitoring of
cither source or tape, sound on sound facilities, and an all-transistorized military plug-in
type circuitry for simple maintenance. The three motors consist of one hysteresis
synchronous drive motor and two hi-torque spooling motors.

Unquestionably the finest professional value on the market today, the 777 is avail-

able in two models, the S-2 (records 2 track stereo) and the S-4 (records 4 track stereo).
Both models can reproduce 2 and 4 track tapes.* And, the Sterecorder 777 models will
integrate into any existing component system. $595 complete with portable case and
remote control unit.

*Through the exclusive Sony Electro Bi-Lateral 2 and 4 track playback head.

SUPERSCOPE

All Sony Sterecorders

are Multiplex ready! The Tapeway to Stereo

Sony has also developed a complete port-
able all-transistorized 20 watt speaker/
amplifier combination, featuring separate
volume, treble and bass controls, mounted in
a carrying case that matches the Sterecorder
777. $178 each.

Also avaslable is the MX-777,a six channel
dll-transistorized sterco/monophonic mixer
that contains six matching transformers for
balanced microphone inputs and recorder
outputs, individual level controls and channel
selector switches, Cannon XL type receptacles,
a switch to permit bridging of center staging
solo mike. §175 complete with matching car-
7ying case,

The first/complete/ portable/all-transistoy~
ized/high fidelity/professional recording &
playback system: $1120 complete.

Sold only at Superscope franchised dealers.
The better stores everywhere.

For additional literature and name of
nearest franchised dealer write Superscope,
Inc., Dept. 7, Sun Valley, California.
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SPACE
BREAKTHROUGH!

How the New Fairchild Integra/Series”
Puts 100 Complex Audio Control
Components in a Space 28" x 30".

20 Compressors

20 Pre-Amplifiers

20 Equalizers

20 Noiseless Attenuators

20 Noise Reduction
Systems

100 Audio Control
Components in a
space 28" x 30"

The new Fairchild Integra/Series, a group of miniature
audio control components (1%’ narrow) is the first
and only space breakthrough in recording, broadcasting
and speech reinforcement systems coupled with higher
quality performance. The Fairchild Integra/Series,
brought about through the use of the most recent
advances in solid state design, allows you to build the
most complex console entirely within the reach of your
fingertips. Now you can have an individual no-distortion
compressor, an automatic attenuator (AUTO-TEN¥*), a
50 db high output, low distortion transistorized pre-
amplifier, a new attenuator (LUMITEN®*) puaranteed
noiseless, and a flexible program equalizer for every
channel. All Fairchild Integra/Series components com-
plement each other yet each component can be bought
separately and worked as an independent unit with all
existing conventional equipment. Included in the
Fairchild Integra/Series:

s Prade Mark

Model 663 — A no distortion compressor

Model 661 — An avtomatic attenuator (AUTO-TEN)

Model 662 — A 50 db high output, low distorfion
transistorized preamplifier

Model 668 — A new type attenuator—the LUMITEN,
guaranteed noiseless

Model 664 — A flexible program equalizer

Only with the FAIRCHILD INTEGRA/SERIES
can you make a sound investment in the future.

Send for dala on the complele FAIRCHILD INTEGRA/SERIES SYSTEM.

FAIRCHILD

RECORDING EQUIPMENT CORP., 10-40 45TH AVE., LONG ISLAND CiTY, N.Y.

6

LETTERS

Condenser Microphone Matching

Sir:

We take issue with the article “A condenser microphone
mixer" in the October, 1962, issue of AuUp1o. As the exclusive
importers and representatives for the Neumann Company of
West Berlin, Germany, we have spent the past four years in an
carnest ¢ampaign to acquaint those Neumann microphone users
who bought their units before we beeame the importer, with
the proper network which has to be installed in all of ounr miero-
phones to permit their operation with the standard amplifier
mputg used in this country. This information is contained in our
engineering bulletin No. 6032, which is available to anyone who
requests it.

In order to understaud properly the basie difference between
the European (German, French, Aunstrian, and other parts of
Western Europe) and the American standards in the profes-
sional field, it is necessary to explain that the U. S. follows a
“matching” system of impedances in which the input and ontput
of every amplifier provides for a specific impedance to which
it must be connected to perform as specified. Terminating with
other than rated impedance produces frequency diserimination.
This is largely because the input and output transformers used
take advantage of certain winding capacitances at their upper
frequencies to flatten out the over-all response. This effect will
work properly only if the particular transformer’s impedance
requirements are met.

In Europe, on the other hand, we find a voltage standard; i.e.
one in which there is no significant power transferred from one
output to the next input. This is done by virtue of something
which we in this eountry call “bridging.” We do this when we
want to connect some input sueh as a monitor amplifier across
a 600-ohm line without deteriorating the dbm level in that line.
This ean only be done, however, if the 600-ohm line is actually
torminated with a 600-ohm resistor. Here is where the Europenn
method differs. They can go from one impedance (usually about
40 ohms) right to a higher impedance (usnally 1000 ohms or
more) without eonnecting a 40-ohm resistor across the output
of the first amplifier.

You will find that microphone inputs on German consoles are
rated at about 1200 ohms and further state that you may eon-
neet any impedance to them which is 35 of that impedance
(240 ohms) or less. Likewise, all condenser microphones (they
contain amplifiers and therefore come under this heading) are
switechable to either 50 or 200 ohms and are indicated to be
operated into no less than 5 times their iimpedance, or 250 ohms
for the former and 1000 ohms for the latter adjustment or more.
The transformers and cirenitry surrounding them are so de-
signed that an impedace mateh is not only not needed, but
not wanted.

Now let ug look at the problem of connecting a Neumann
U-47 microphone, or any Neumann microphone for that matter,
to an input of 250 ohms on an Ameriean console. On the ome
hand the microphone wants to see a minimum of 250 ohms
(when set for 50 ohms itself) while the input of the preamp
must sce exactly 250 ohms. To accomplish this we use two series
resistors between the two. These are already installed on any
Neumann mierophone sold in the last four years in this country.
They do not constitute a pad! The Models U-67, U-47, and U-48
are alsp considerably more sensitive, as Mr. Dilley points out,
and for this reason these nnifs combine a loss pad with the
above mentioned network. We are in wholehearted agreement
with Mr. Dilley that it is regrettable that this available gain
must be wasted at this point and we weleconie in prineiple the
design of a mixer which provides for inputs of this magnitude
without overloading. It must be stressed, however, that this
is only the case with these three mierophone models and not
with onr other condenser units such as the SM-2, KM-54a,
KM-56, M-49b, M-50b, M-269. All of these provide a level only
some 8-db higher than domestic dynamic or ribbon units which
a normal eonsole input should be able to handle.

I trust that this general explanation has served partially to
clarify an age-old problem with condenser mierophones. We are
delighted with Mr. Dilley’s idea of such a mixer and we are
sure thar he will so ehange his input circnits as to conform to
these conditions. Failure to do so will produce premature over-
lond of the microphone amplifier if the microphone’s 200-ohm
output is connected to the console's 250-olim input, and a high-
frequeney peak if the input of the preamp is under-terminated
with the microphone get for 50 ohms.

STEPHEN F. TEMMER
Gotham Audio Corp,,
2 West 46th St.

New York 36, N. Y.

(Continued on page 79)
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Listen! The dramatic crescendos and crystal-
clear highs are the result of the fine, tight
magnetic domains that are characteristic of
the new Kopak Sound Recording Tape. But
frequency response with a minimum distor-
tion is just a part of the story. Kodak tape has
a coating so uniform that it never varies more
than 14-millionths of an inch.

New Kobak Sound Recording Tape is man-
ufactured to the same super-critical stand-
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YOU SUPPLY THE FREQUENCIES . .. _I:(OAK TAPE SUPPLIES THE RESPONSE

ards as is Kodak film. Standards that have
never been exceeded in any coating process.
The result is remarkable uniformity from roll
to roll, and unusually high sensitivity. Kodak
tape is lubricated on both sides to prolong
its life as well as that of the recorder head.

Kobak Sound Recording Tape is available
in all standard lengths. And there is a built-in
splicer on the reel. Try this fine new sound
recording tape today.

SOUND BECORDING TAPE

@FEastman Kodak Company MCMIXT

EASTMAN KODAK COMPANY, ROCHESTER 4, N. Y.
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Sounds of Victory
London Tape LPM 70052

This month’s oecaslon for rejoicing among
tape fang is the news that London Records
has issued a band recording thut surpasses
one of its most famous sound specinltiss of
the past season. Slightly more than a Yyear
ago, the tape, enlled “Pass in Neview"” Ekicked
off the Phase 4 series on this label with o
resonnding thump. That reereation of a mili-
tary parade swaggering past from one
gpeaker to another struck this “‘observer” as
. partcularly successful example of sound
in motion whose audio quality raised a tanta-
lizing question, The record and tape version
of “Pass in Review' revealed in no uncerrain
terms that London was now capable of turn-
ing out a terrific product even when zolng
through the maze of electronic gear called for
in the multi-track Phase 4 process. The
tantalizing quextion : how would a brand new
painstaking recording of a band sound under
London conditions of optimum simplicity ?
We have our answer in this release, If yon
don’t get around to hearing it by some menns
or other, vou're missing what (o me ig the
first convincing demonstration that four-
track tape can now genuinely compete with
stereo disc in terms of frequency response,
Pick any tape issued before this one featuring
a full-siz¢ military band and unroll it past
a carefully nligned playbiack hend. Then fol-
low it with this Sounds of Vietory reel. Only
then will yon realize that LPM 70052 hay
bona fide, honest-to-goodness, alive and Lklck-
ing lighs tha ‘e not the product of treble
preemphasis, ean take a bit more credit
for this feat than Londoen i(self but both are
to be congratulated on the seopr of their
Al
Guards s the luecky group that's zoing to
enjoy the close attention of tape’s boosters
in the months to eome. Among the military
marches and combat tunes featured in this
release, the Guadwlcanal Maveh from Richard
Rodgers” “Vietory at Sea™ will probably enjoy
Krealest popularity as o demonstration of
whut this tape ean deliver,

Mantovani: Song Hits from Theatreland
and Carnival  London Tape LPK 70054

Quite apart from their other virfues, the
Twinpak reels rolling out of the four-track
facilities of Unfted Stereo Tapes are now
serving an unforeseen purpose. As some of
the previonsly released rape albnms are being
teamed up to form Twinpak pairings equiva-
Ient to two normal albnms, g fresh oppor-
tunity arises to gnuge advances in the usT
duplicating process. There Isn’t a tape fan
anywhere in need of reminder that the dupli-
cating process has long bheen the bottleneek
in the production of commercinl tapes, The
“AY gide of thizx Twinpak, “Song Hits from
Theatreland," first appeared on a Mantovanl]
Lape as an individual release (London LPM
T0044). Going from the earlier release to
this Twinpak reel is more than moderately
instructive. The first thing I noticed when
making the comparison was that the newer
tape hos been given a eo derably reduced
over-all signal fevel, At the same time, the
dynamic range of the more recent reel hasg
been allowed to follow more closely the nat-
ural rige and fall of the orchestra's volume.
There is far less evidence of the peak limiting
that kept most of the earlier tape in the
upper half of its volume range. Tape noise
has been lessened enough on London LPK
70054 so that the music Jevel is permitted to
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omplishment, The Band of the G enadier

fink far below (he minimum point decreed
for LIPM 70044, Without limiting cireuitry to
bat down the penks, the highs on the later
tape are sweeter and cleaner. No matter iow
impressively low in distortdon the most re-
cent limiters may be, four-truck tapes man-
age to sound better without them, Even the
hobbyist who has confined himself to dise
playback is familiar with the fact that his
friends who are tape fans have been getting
hetter results with their own fonr-track
tapes recorded on the premfses than they
have with the general run of four-track com-
mercial relenses. 'This latest Manotovani reel
should help to convince bhoth camps that
store-bonght tapes are now getting mighty
¢lose to the recorded-at-home product.

Lester Lanin and his Orchestra
Epic BN 628

This record provides my first opporlunity
to check the qualiy of Columbin’s “Elec-
tronically Re-Channeled For Stereo” round
in an album devoted to something other rhan
Brondway ows. Not foo long ago, ihe
“South Pacific” and “Kismat” original cast
Albums were reissoed on Bpie's parent labal
and were greeted with considerable enthu-
sigsm in this corner becanse they were the
ficst good examples of psendo stereo I've
come across, The first problem facing any
firm thalt engages in thiz sort of rescue O[T~
ation is fhe condition of the mono master
tape.  Although this album ig the earliost
Lanin item in the ecatalog (it was allegedly
recorded in the course of the Monte Carlo
Ball in New York City in the spring of 1956
when Prince Rainier and Grace Kelly made
their first public appearancs after announc-

sing their engagement), the master tape cer-

tainly has no tronble delivering the range
of sound to which toduy's stereo culters lave
become ncenstomed. Since both the Columbia
und Epic labels are processed in exsentially
the same plant, the techniclans have eleeted
to Tollow a sinmiple device in identifyiug each
lnbel's  electronieally  re-channeled  sterco,
Thig Epie release carries the diNerencs signal
(I-I) in the right channel. Comparison of
the two channels of this recording provides
a partievlarly effective and revealing glimpse
ot the workings of the Columbin re-channe

ing process and olers a good explanation of
the results they obtain. Naturally, stereo
depth here does not impress to 1he exten! of
the real thing hut separation is fully up to
snuff. The dance repertory played here by
Lester Lanin is the hard-core society sinfy
that established his reputation on  records
and gparked o revival of interest in this fype
of dance musie,

Showboat
Columbia OS 2220

It was slow in appearing bot heve at last
is a sterco recording of the familinr Jerome
Kern classie that packs as mueh punech in its
sound as do the songs themselves, Not that
the woods have been full of stereo versions
of thiz femous musical of life along the Mis-
sisgippl. Until this release of “Showboat”
came along, the only stereo recording on a
major label has been the RCA Victor produc-
tion starring Aun Jeftreys and Howard Keel.
That release offered less musical impact then
several of the old mono sets. You don't have
to look far to find an explanatlon for this
state of affairs, Any record producer, if
pressed for no reasom, will hasten to adiuit
that “Showboa(” isn't the caxiest of musicals

WWW ammerieaniadiahistary com

to cast. The publie, even at this late date,
tends to associate some of the roles with
illustrious theatrieal stars of the past. In
view of the fame that later came to most of
the members of the original east, It's a bit
hard to belleve that Florenz Ziegfeld first
brought the show to New York in 1927 with
a cast that bonsted no eslablished stars In
the lineup. The status of Charles Winninger
and Helen Morgan underwent quite a change
alter their appearance in *'Showboat.” When
Ziegfeld revived the show in 1930, Dennis
King and Panl Robexon were the only re-
plicements in the originnl cast, The record
industry had its first convenient epportunity
to record a Broadway “Showbont” cast when
the musical had its second major revival in
1946. Columbia’s 78-rpm albnm starring Jan
Clayton, Carol Bruee, Charles Iredericks, and
Kenneth Spenser was considered important
cnough nt the time tn merit inclugion among
the fArst few batehes of recordings to be
chosen for transfer to Long Play when the
new speed came along., Ifor many years. the
1946 revival cast on Columbia LP 4058 was
pretty much the standard reference polint
nmong show fans searching for a “Showboat”
seore on records. Although out-distanced in
sound guality by all the “Showboat” record-
ings of more recent ycars, the 1946 disc has
been most valuable in preserving a link with
the past. The latest Columbia relense starring
John Raltt. Barbara Cook. Anitn Darian, and
William Warfield models itself for the most
part on the traditional appronch of the older
release. To mold the entire production, Co-
Inmbia has been fortunate in acquiring the
services of veteran conductor Franz Allers.
Hix many years at the helm of the pit orches-
tras of the preat Lermer and Loewe Shows
(“I*aint Your Wagon,” “My Fair Lady,” and
“Camelot™) give him a head start in a score
such as thix. The big numbers in the show,
Make Believe, You Ave Love, and Why Do 1
Love You?, are in fine hands during the
smooth duets of Barbara Cook and John
Raitt. The Merri)l Staton Choir rounds out
the cest of singers and the whole production
definitely benefits from the advances made in
Columbia’s new Stereo 360 Sound.”

Music of Leroy Anderson
RCA Victor LSC 2638

The experimentg in  Boston’s Symphony
Hall continue apace. Recent releases by the
Boston Pops reveal that RCA iz still trying
to arrive at a miking arrangement that it
hopes will offer a more competitive sound io
today’s volatile sterco market. The pressure
belng exerted by some of the streamlined
newer labels is a factor not ensy to dismiss
at any large company today. It will hardly
surprise anyone who has followed the for-
tunes ol the record industry for the past
decade and o half that the mass market re-
miins A basie consideration in the policies of
the major ontfits, The Boston Pops Orches-
tra, long one ol the top sellers in the Victor
catalog, 18 a pretty good barometer of the
trend toward mass-markei sound now under-
wny at that label. Certainly the latest Pops
recording makes less demand on stereo play-
back equipment than former discs fssned by
Arthur Fiedler. The mikes appear to be only
a few yards abeve the instruments. At this
riate 3t shonld be possible to get “Hi FI™
presence on eguipment that (s less than mid-

dling, A significant inerease in signal level
on the record accompanies the decision to

move the microphones toward the lheart of
the orchestra, Thiz pew medicine unfortu-
nately has o side effect that is far from favor-
able in terms of the room mmbience that
should be a part of any well-made sterco ree-
ord, The lirst two bands of this album de-
voted to Leroy Anderson favarites could quite
eaxily be confuged with n typical mono Pops
dize played throngh both c¢hannels of a stereo
setup. Without the usual hall sound always
assoclated with the Baoston FPops before these
experiments got underway, the ear takes
some time to get used to the new sound. A
further compliention that tends to give the
first (wo bands (Fiddle-Faddle and Rlue
Tanyo) n mono tinge Iz the fact that the
xtrings no longer stretech aeross the entire
distance that separates the loudspeakers. In-
stend, the strings appear to be tied up in a
knot of sound at the center of the listening
aren, IU's not until the listener reaches Band

(Continued on page §8)
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How to install

an FM stereo tuner with Multiplex,
an AM tuner with variable bandwidth,
a stereo master control center, and

(4) a 65-watt stereo power amplifier,

all In 20 seconds;

T

1 s H

Take a Fisher 800-B. Connect your speaker wires to it. Plug it in.

Yes. That's all it takes to get the Fisher 800-B
ready to play. This famous integrated stereo
receiver incorporates four of the world’s fin-
est stereo components — all on one superb
chassis. The entire unit takes up only 17%
inches of shelf space and, most remarkable
of all, it is only 13%2 inches deep.

To include all the ‘electronics’ of a top-
performance stereo system in a single unit
is no small engineering feat. High quality
combined with single-chassis construction is
the exception rather than the rule, as many
stereo enthusiasts have found out from ex-
perience.The fact is that only Fisher has been
able to produce high-power integrated re-
ceivers of consistently first-rate performance
— totally free from overheating or other life-
expectancy problems and in every way com-
parable to separate-component systems. The
80U-B has actually aroused as much enthusi-
asm among the most advanced audio perfec-
tionists as among less technically-inclined
music lovers.

Everything about the Fisher 800-B was con-
ceived with today’s most sophisticated engi-
neering standards in mind. The wide-band
FM section has been designed for Multiplex
from the ground up, with the extra sensitivity
and absolute stability required for genuinely
distortion-free FM Stereo reception. The
IHFM Standard sensitivity rating is 2.5 micro-
volts. The AM tuner is adjustable for either
'sharp’ or ‘broad’ bandwidth and has a sensi-
tivity of 5 microvolts for 2 watts output. The
power amplifier is capable of 65 watts IHFM
music power output at less than 0.8% har-
monic distortion—321~ watts per stereo
channel. FM Stereo reception is greatly facili-
tated by the exclusive STEREO BEAM, the
ingenious Fisher invention that shows in-
stantiy whether or not an FM station is broad-
casting in Multiplex.

Ask your nearest authorized Fisher dealer for
a demonstration of the 800-B. See for your-
self that it is the answer to the requirements
of stereo in moderate space and at moderate

cost, without the slightest compromise in
quality. Price $429.50*. The Fisher 500-B,
virtually identical to the 800-B but with FM
only, $359.50*, Cabinets for either, in walnut
or mahogany, $24.95*,

FREE! $1.00 VALUE! The Fisher | me
Handbook, a lavishly illustrated | TB
40-page reference guide, idea H
book and component catalogue
for custom stereo Installations. )
FISHER RADIO CORPORAYION o

21-29 44th Drive s gL e
Long Island City 1, N. Y, -
Please send free 40-page Handbook, complete
with detailed specifications on the R-200 tuner,

ISHER
ANDBOOK

Name
Address

Zone___State

L 31101

THE FISHER

PANICEE ELIGHTLY NIGMER 1N TME FAR WCAY, EXFORY: FISHER RADIO INTERNATIONAL, ING., LONG ISLAND CITY 1, M. Y. CANADA: TRI-TEL ASSOTIATES, LID., WILLOWDALE, ONT.
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ACK IN THE EARLY DAYS of the old Au-
B dio Fairs in New York, when the idea

of a hj-fi show was brand new, I used
to make a report each year on my general
impressions of the big event—as soon as I
had sufficiently recovered from the annual
prostration it indueced. Took me weeks. To-
day’s annual New York event, under IHFM
sponsorship, is a somewhat different af-
fair. For one thing, it’s bigger. Hi-fi is
bigger. TFor another, it's quieter. Yes—
quieter. And so I recover sooner.

For many a year I simply could not un-
derstand how any management of a hi-fi
show could expect people to come and pay
money to hear fifty musical sources all go-
ing full blast at the same time. I gave up
trying to understand long ago, because peo-
ple did pay. They still do. But now, though
the corridors of our show continue to rock
and reel with polytonality, the individual
rooms are at least semi-soundproof. The
walls do seem to cut out most of the highs
and middles that attempt passage from one
booth to the next. Only the low bass seems
to have X-ray penetration. As one moves
from exhibit to exhibit, one is merely
aware of a complex tissue of secondary
rhythms-—obseure thumps and bumps, rum-
bles, distant poundings, slow crumbling
noises as of concrete being pulverized,
against the immediate foreground music
of each demonstration. Not too devastating.

It's an odd effect, even so. I am reminded
of a near-relative to it that has been oceur-
ring for nearly forty years—live—in Car-
negie Hall. Every so often, there, in the
midst of a pianissimo, one suddenly be-
comes aware of a strange subterranean
musical rhythm, a kind of sonic earthquake,
as though some immense giant were wit-
lessly shaking bongo clubs on a huge sub-
sonic drum, zanily out of time with the
stage music. It's a giant all right. The
BMT subway, right next to the hall.

Evidently, the complete blocking of low-
frequency sound is one of the toughest of
acoustical propositions, whether in concert
halls, hi-fi booths, or inside a pair of ear-
phones. Anybody can stop highs. Luckily
for the THTM, it is the highs, multiplied
and mixed, that kill off show customers,
and that used to prostrate me for days.
Musical polysaturation. The lows we ean
all take.

Two Dimensions

What was new, then, at this year’s New
York show? The eternal question! The eter-
nal official answer is always the same, of
ecourse. Everything. Like what's new in this
year's 1963 autos. Totally new, as they al-
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What’s New, What’s Fantastic?

ways are. So say the ads. In actuality, most
of the typical 1963 auto is old, repeated
out of respectable, solid, long-time design-
ing. Maybe 95 per cent. And it is the old,
of course, that makes our 1963 hi-fi produet
the mature product it is. At a good guess,
we get maybe 5 per cent genuinely signifi-
cant innovation each year, not counting
minor improvements. Good. As with solid
income from good investments, there should
not be mueh more than that in a mature
industry such as ours.

There are therefore very few 1963 sensa-
tions in hi-fi, but a million steady improve-
ments and scveral significant trends. One
thing that was emphatically not new this
year was any dimension in the literal sense,
in spite of our show’s somewhat less than
ingpired slogan, “a new dimemnsion in
sound.” We've had one dimeénsion in mono
for almost a century. We've had two, side-
to-side and in-and-ont, making our stereo
sound realistic, for a good number of years
already. The third dimension, up-and-down,
wag not to my knowledge added this year
by any recording firm, whether for tape or
dise, We're still sticking with two dimen-
siong, thank you.

The slogan, presumably, referred in a
more figurative way to one of the big 1963
trends—FM sterco broadeast componentry.
I suppose this does add a new dimension
for those who haven’t heard it before. And
a lot of people will be hearing it, I quickly
discovered.

FM Stereo Tuners

That, in fact, was Significant Trend No.
1, quite aside from slogans and advertising
enthusiasm. There was, indeed, a very big
trend towards stereo in the tuner field, all
the way from the alligator stereo portables
to the custom stereo music centers of the
wall-filling sort. The machines were at the
show in forece—and they brought with them
a new problem: how to demonstrate stereo
broadeast sound at a hi-fi show. It was a
problem all right. Though Mr. Harman's
Jerrold peopls broke their neck working to
get a genuine F'M-stereo signal out of the air
and into the Trade Show building, the
problem was understandably not too well
solved. All that steel round about—and
only a few blocks distant, the Empire State
tower bristling with adjacent-channel sig-
nals, to be wave-trapped away.

At least we had plenty of I*M-stereo go-
ing out of the building. Also FM mono.
That’s easy: it goes on wires. WtI'M
(that's eorreet, Mr. printer) broadcast a
stereo marathon 24 hours a day direct from
the show; I didn’t get to visit the station's
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impressive studio during the wee hours to
see how they coped with the cleaning ladies’
conversation. (The booth was not enclosged
—right out in the main second floor recep-
tion hall.) I did look imduring the first day-
time moments and I must report a sad
observation. WtFM’s large public stereo
monitor speakers were out of phase. Maybe
they fixed them later. Anybody notice?

Transistor Hi-fi

The other big trend, Significant Trend
No. 2 for 1963, was that towards a new
wave of transistorized hi-fi components. As
a major trend, at least, this wag funda-
mentally new though the use of transistors
in hi-fi equipment isn’t exactly an innova-
tion. What interested me most in the new
models was a clear ehange in emphasis, as
compared with the first transistor hi-fi of a
few years ago.

Then, the pioneer products in the field
were designed to emphasize the same sort
of thing that the pocket tramsistor radio
had featured—as well as satellite and mis-
sile transistorization. Unbelievably small
size. Light weight. Low current drain. Low
heat production. Low-impedance ountputs,
minus transformers. These things were
surely revolutionary, but they came to us
then along with a package of very serious
problems. Hi-fi out of transistors wasn’t
going to be so simple, it began to appear.
The early equipment was, to sum it up in
non-engineering terms, erratie and untrust-
worthy despite noble efforts. The missile-
computer-satellite designs didn’t seem to
work very well in our rather special area.

As I remember, one of my early transis-
tor amplifiers eventually blew up in a spec-
tacular short. Another leaked its guts all
over the floor. (The transistors themselves
didn’t do it, but the attendant cireuitry
and lay-out led to the secondary failures.)
Moreover, the sound was variably curious
and odd from these instruments. I'd hate
now to have to characterize it, but it just
wasn’t like conventional hi-fi.

And there was the noise, the steady hiss
and the sputters and what-not, taking over
from the hum that was absent. Almost as
bad. These things and more were refiections
of the agonizing reappraisals then going
on in the transistor eirenit area as the new
devices were applied to hi-fi functions where
tubes had been used before. Tubes are
tubes and transistors are something else—
to a degree that evidently could not be ap-
preciated until the hi-fi industry’s engi-
neers had become directly involved in spe-
cific designs.

So, for several years, we have heard rela-
tively little of tramsistor hi-fi. Now, the
new second wave has arrived. And the em-
phasis, after the careful and long-continued
reappraisal, is also new.

No longer ig it on the extremes of small
size, current economy and 3o on. Instead,
the urge is now directly and forcibly to-
wards the ultimate intent in any sort of
hi-fi equipment—sheer quality of sound.
This time, the transistor hasnot only caught
up with eonventional tube circuitry but has
apparently forged ahead in speetacular
fashion. What counts, now, is the specs—
fantastic. Go look and listen! Square waves
that (as our editor observed to me) are
actually “better” in the output than the
input. Limpidly pure amplification from
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How to install

(1) an FM stereo tuner with Multiplex,
(2) an AM tuner with variable bandwidth,
(3) a stereo master control center, and
(4) a 65-watt stereo power amplifier,

all in 20 seconds:

TnHL F1SHER

A e

Take a Fisher 800-B. Connect your speaker wires to it. Plug it in.

Yes. That's all it takes to get the Fisher 800-B
ready to play. This famous integrated stereo
receiver incorporates four of the world’s fin-
est stereo components — all on one superb
chassis. The entire unit takes up only 171%
inches of shelf space and, most remarkable
of all, it is only 13%2 inches deep.

To include all the ‘electronics’ of a top-
performance stereo system in a single unit
is no small engineering feat. High quality
combined with single-chassis construction is
the exception rather than the rule, as many
stereo enthusiasts have found out from ex-
perience.The fact is that only Fisher has been
able to produce high-power integrated re-
ceivers of consistently first-rate performance
— totally free from overheating or other life-
expectancy problems and in every way com-
parable to separate-component systems. The
800-B has actually aroused as much enthusi-
asm among the most advanced audio perfec-
tionists as among less technically-inclined
music lovers.

Everything about the Fisher 800-B was con-
ceived with today’'s most sophisticated engi-
neering standards in mind. The wide-band
FM section has been designed for Multiplex
from the ground up, with the extra sensitivity
and absolute stability required for genuinely
distortion-free FM Stereo reception. The
IHFM Standard sensitivity rating is 2.5 micro-
volts. The AM tuner is adjustable for either
'sharp’ or ‘broad’ bandwidth and has a sensi-
tivity of 5 microvolts for 2 watts output. The
power amplifier is capable of 65 watts IHFM
music power output at less than 0.8% har-
monic distortion—32Y2 watts per stereo
channel. FM Stereo reception is greatly facili-
tated by the exclusive STEREO BEAM, the
ingenious Fisher invention that shows in-
stantly whether or not an FM station is broad-
casting in Multiplex.

Ask your nearest authorized Fisher dealer for
a demonstration of the 800-B. See for your-
self that it is the answer to the requirements
of stereo in moderate space and at moderate

cost, without the slightest compromise in
quality. Price $428.50*. The Fisher 500-B,
virtually identical to the 800-B but with FM
only, $359.50*. Cabinets for either, in walnut
or mahogany, $24.95*,

FREE! $1.00 VALUE! The Fisher | s
Handbook, a lavishly lllustrated ‘- FISHER

40-page reference guide, idea | HANDBOOK

book and component catalogue

for custom stereo installations.

FISHER RADIO CORPORATION i ﬁa
T

21-29 44th Drive
Long Island City 1, R. Y.

Please send free 40-page Handbook, complete
with detailed specifications on the R-200 tuner,

Name.
Address
City. Zone State

THE FISHER

031101

PHRICEE SLIGHTLY MIGHER 1N THE FAR WESY, EXPORT: FISHER RAGID INTERNATIGHAL, INC.. LONG [SLAKD CITY 3, M, Y. CANADA: YAL-TEL AZSOCIATCS, LTD., WILLOWDALL. DRT.
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Edward Tatnall Canby
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What’s New, What'’s Fantastic?

ACK IN THE EARLY DAYS of the old Au-
B dio Fairs in New York, when the idea

of a hi-i ghow was brand new, I used
to make a report each year on my general
impressions of the big event—as soon as I
had sufficiently recovered from the annual
prostration it induced. Took me weeks. To-
day’s annual New York event, under IHFM
sponsorship, is a somewhat different af-
fair. For one thing, it's bigger. Hi-fi is
bigger. For another, it’s quieter. Yes—
quieter. And so I recover sooner.

For many 2 year I simply eould not un-
derstand how any management of a hi-fi
show could expect people to come and pay
money to hear fifty musical sources all go-
ing full blagt at the same time. I gave up
trying to underatand long ago, beeause peo-
ple did pay. They still do. But now, though
the corridors of our show continue to rock
and reel with polytonality, the individual
rooms are at least semi-soundproof. The
walls do seem to cut out most of the highs
and middles that attempt passage from one
booth to the next. Only the low bass seems
to have X-ray penetration. As one moves
from exhibit to exhibit, one is merely
aware of a complex tissue of secondary
rhythms—obscure thumps and bumps, rum-
bles, distant poundings, slow crumbling
noises as of concrete being pulverized,
against the immediate foreground musie
of each demonstration. Not too devastating.

It’s an odd effect, even so. I am reminded
of a near-relative to it that has been occur-
ring for nearly forty years—live—in Car-
negie Hall. Every so often, there, in the
midst of a pfanissimo, one suddenly be-
comes aware of a strange subterranean
musical rhythm, a kind of sonie earthquake,
as though some immense giant were wit-
lessly shaking bongo clubs on a huge sub-
sonic drum, zanily out of time with the
stage music. It's a giant all right. The
BMT subway, right next to the hall.

Lvidently, the complete blocking of low-
frequency sound is one of the toughest of
acoustical propositions, whether in eoncert
halls, hi-fi booths, or inside a pair of ear-
phoues. Anybody can stop highs. Luckily
for the THFM, it is the highs, multiplied
and mixed, that kill off show ecustomers,
and that used to prostrate me for days.
Musical polysaturation. The lows we ecan
all take.

Two Dimensions

What was new, then, at this year's New
York show ? The eternal question! The eter-
nal official answer is always the same, of
course. Everything. Like what’s nesw in this
year's 1963 autos. Totally new, as they al-
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ways are. So say the ads. In actuality, most
of the typieal 1963 auto is old, repeated
out of respectable, solid, long-time design-
ing. Maybe 95 per cent. And it is the old,
of course, that makes our 1963 hi-fi product
the mature produnet it is. At a good guess,
we get maybe 5 per cent genuinely signifi-
cant innovation ecach year, not counting
minor improvements. Good. As with solid
income from good investments, there should
not be much more than that in a mature
industry such as ours.

There are therefore very few 1963 sensa-
tions in hi-fi, but a million steady improve-
ments and several significant trends. One
thing that was emphatically not new this
year was any dimension in the literal sense,
in spite of our show’s aomewhat less than
inspired slogan, “a new dimension in
sound.” We've had one dimension in mono
for almost a century. We've had two, side-
to-side and in-and-out, making our stereo
sound realistie, for a good number of years
already. The third dimension, up-and-down,
wag not to my knowledge added this year
by any recording firm, whether for tape or
dise. We're still sticking with two dimen-
sions, thank you.

The slogan, presumably, referred in a
more figurative way to one of the big 1963
trende—FM stereo broadeast componentry.
I suppose this does add a new dimension
for those who haven’t heard it before. And
a lot of people will be hearing it, I quickly
discovered.

FM Stereo Tuners

Thzt, in fact, was Significant Trend No.
1, quite aside from slogans and advertising
enthusiasm. There was, indeed, a very big
trend towards stereo in the tuner field, all
the way from the alligator stereo portables
to the custom stereo music centers of the
wall-filling sort. The machines were at the
show in force—and they brought with them
a new problem: how to demonsirate stereo
broadeast sound at a hi-fi show. It was a
problem all right. Though Mr. Harman’s
Jerrold people broke their neek working to
get a genuine F'M-stereo signal out of the air
and into the Trade Show building, the
problem was understandably not too well
solved. All that steel round about—and
only a few blocks distant, the Empire State
tower bristling with adjacent-channel sig-
nals, to be wave-trapped away.

At least we had plenty of FM-stereo go-
ing out of the building. Also FM mono.
That’s easy: it goes on wires. WtIPM
(that's correct, Mr. printer) broadeast a
stereo marathon 24 hours a day direet from
the show; I didw’t get to visit the station’s
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impressive studio during the wee hours to
see how they coped with the cleaning ladies’
conversation. (The booth was not enclosed
—right out ir the main second floor recep-
tion hall.) I did look imduring the first day-
time moments and I must report a sad
observation. WtFM’s large public stereo
monitor speakers were oui of phase. Muybe
they fixed them later. Amnybody notice?

Transistor Hi-fi

The other big trend, Significant Trend
No. 2 for 1963, was that fowards a new
wave of transistorized hi-fi components. As
a major trend, at least, this was funda-
mentally new though the use of transistors
in hi-fi equipment isw't exactly an innova-
tion. What interested me most in the new
models was a clear change in emphasis, as
compared with the first transistor hi-fi of a
few years ngo.

Then, the pioneer products in the field
were designed to emphasize the same sort
of thing that the pocket transistor radio
had feainred—as well as satellite and mis-
gile transistorization. Unbelievably small
size. Light weight. Low current drain. Low
heat production. Low-impedance outputs,
minus transformers. These things were
surely revolutionary, but they came to us
then along with a package of very serious
problems. Hi-fi out of transistors wasn’t
going to be so simple, it began to appear.
The early equipment was, to sum it up in
non-engineering termsg, erratic and untrust-
worthy despite noble efforts. The missile-
computer-satellite designs didn’t seem to
work very well in onr rather special area.

As I remember, one of my early transis-
tor amplifiers eventually blew up in a spee-
tacular short. Another leaked its guts all
over the floor. (The transistors themselves
didn’t do it, but the attendant ecireuitry
and lay-out led to the secondary failures.)
Moreover, the sound was variably curious
and odd from these instruments. I'd hate
now to have to characterize it, but it just
wasn't like conventional hi-fi.

And there was the noise, the steady hiss
and the sputters and what-not, taking over
from the hum that was absent. Almost as
bad. These things and more were reflections
of the agonizing reappraisals fhen going
on in the transistor cirenit area as the new
devices were applied to hi-fi functions where
tubes had been used before. Tubes are
tubes and transistors are something else—
to a degree that evidently could not be ap-
preciated until the hi-fi industry’s engi-
neers had become directly involved in spe-
cific designs.

So, for several years, we have heard rela-
tively little of tramsistor hi-fi. Now, the
new seecond wave has arrived. And the em-
phasis, after the careful and long-continued
reappraisa), is also new.

No longer is it on the extremes of small
size, current economy and so on. Instead,
the urge is now directly and foreibly to-
wards the ultimate intent in any sort of
hi-i equipment—sheer quality of sound.
This time, the transistor has not only caught
up with conventional tube cirenitry but has
apparently forged ahead in spectacular
fashion. What counts, now, iz the specs—
fantastie. Go look and listen! Square waves
that (as our editor observed to me) are
actually “better” in the output than the
input. Limpidly pure amplification from
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A great tape recorder made greater:

1. New professional studio recording hysteresis-synchronous capstan motor: 24 stator slots
for ultra-smooth drive, uitra-quiet and vibrationless professional bearing system.

2. Two new take-up and rewind reel motors, both extra-powered for effortless operation.

3. New cored-out steel capstan flywheel with all the mass concentrated at the rim for improved
flutter filtering.

4, New optimally designed capstan drive belt brings wow down to negligibility.

5. New relay provides instantaneous extra power to the take-up reel motor at start to mini-
mize tape bounce. Provides near-perfect stop-and-go operation and eliminates any risk of
tape spillage when starting with a nearly full take-up reel.

6. New automatic end-of-tape stop switch cuts off take-up reel motor power. Also permits
professional editing techniques, whereby tape being edited out runs off the machine while
you are listening to it.

7. Playback preamps remain*on“during stop-standby mode to permit cueing.

8. Recording level adjustment during stop-standby.

9. Shock-absorbent helical spring tape lifters practically eliminate tape bounce at start of fast
winding.

s . : -
- P \aa 1110
And All These Well-known RP-100 Features:
Separate Stereo 1/4 track record and playback heads permitting off-the-tape monitor and true
sound-on-sound recording; separate transistor stereo record and stereo playback amplifiers
meeting true high fidelity standards; monaural recording on 4 tracks; digital turns counter;
electrodynamic braking (no mechanical brakes to wear out or loosen); all-electric push-
button transport control (separate solenoids actuate pinch-roller and tape lifters); unequalled
electronic control facilities such as mixing mic and line controls, two recording level meters,

sound-on-sound recording selected on panel, playback mode selector, etc. Modular plug-in,
construction,

Wow and flutter: under 0.15% RMS at 71/2 IPS; under 0.29/5 RMS at 33/ IPS. Timing Accuracy:
2= 0.15% (%3 seconds in 30 minutes). Frequency Respoose: == 2db 30-15,000 ¢ps at 7Va 1PS,
556b signal-to-noise ratio; = 2db 30-10,000 cps at 33/4 IPS, 50db signal-to-noise ratio. Line
Inputs Sensitivity: 100mv. Mike Inputs Sensitivity: 0.5mv.
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New
Features
Now

In The

New

EICO RP100
Transistorized
Stereo | Mono
4-Track

Tape Deck

Semikit: Tape transport
assembled and tested;
electronics in kit form $299.95
Factory-assembled: Handwired
throughout by skilled
American craftsmen $399.95

An original, exclusive EICO
product designed and
manufactured in the U.S.A.
{Patents Pending)

Carrying Case $29.95
Rack Mount $9.95

m New Stereo FM MULTIPLEX TUNER SY97
Semi-Kit $99.85 Wired $149.95

) E. 1) Includes Melal Cover and FET

= = =="-  Another brilliant example of EIco‘.s‘ no‘compm-

FM AM Sterea Tuner $T96

Qvar 2 MILLION EICO Instruments in use.
Most EICO Dealers offer budgst terms.
Add 5% in Wast.

®1962 EICO Electronic Instrument co Ine,
3300 Northern Boulevard. L. 1. C., I, N. Y.

mise engineering, the new EICO SY97 combines the features of
Kit $89.95 Wired $129.95

critical sections, the front-end and the 4-IF stage circuit board, are entirely pre-
wired and pre-aligned for best performance on weak signals rmge area raception).
The front-end is drift-free even with AFC defeated. The four IF stages and IMC-wide
ratio detector achieve perfect limiting, full-spectrum flat response, very low dis-
) tortion, and outstanding capture ratio. The 10-stage stereo demoduiator—EICO's
= famous zero-phase-shift filterless datection circult (pat, pend.)—copes successfully
70-Watt Integrated Sterec Amplifier with ail the problems of h:ﬁh fidelity FM stereo demodulation and delivers utterly
ST70 Kit $99.85* Wired $143.35* clean stereo outputs. Excellent sensitivity, selectivity, stability, separation and
A0-Waft Integrated Stereo Amplifier clean signal add up to superb fringe-area reception. The automatic stereo indl-

. . cator and station tuning indicator travel In tandem on twin slide-rute dials.
$T40 Kit $78.95¢ Wired $128.95* SCL S, SIE S0 Chime batanced. HFM Usable Sensitlvity: 34V (30 db quieting),
Includes Metal Cover 1.54V for 20db quieting. Sensitivity for phase- locklnﬁ (synchvonlzallon) in stereo:
wemm FM Multiplex 254V, Full Limiting Senslllvlly: 104V, IF Bandwi 280kc at 6 db points.
& Autodaptor  Ratio ‘Detector Bandwidth: 1mc p-p separation. Audio Bandwmh at FM Detector:
. MX33 (Patent Flat to 53kc discounlm% pre- emphasls IHFM Signal-to-Nolse Ratio: —55db. IHFM
— :{;“ = Pending) Harmanic nlmdinn- Sterea Harmonic Distortion: less than 1.5%*. IHFM

- AN = Kit $39.95 IM_Distartion: 0.1%. 0ul ut Audio Freguency Response: ==idb 20cps-15Kkc.

$64.95 IHFM Captore Ratio: 3db. channel Separation: 30db. Audio Output: 0.8 volt. Output
Impedance: low Impedance cathode followers. Controls: Power, Separation, FM

Cover Optional $2 95
Tuning, Sterao-Mono, AFC-Defeat.

quality and frmge area receplion capabilities with exceptional ease ol assembly
Includes Metal Cover and FET for the Kit-builder. No test or alignment instruments are needed. The two most

EICQ, 3300 N. Bivd., L.I.C. t, N.Y. A-11.

0O Send free 32-page catalog &
dealer’s name
[ Send new 36-page Guidebook to

!

|

|

I HI-FI for which | enclose 25¢
| for postage & handling.
|

|

|

I

City— — Jone—Stata— |

K e e s s S S e s S e e

*Actual distortion meter reading of derlved
left or right channel output with a stereo FM
signal fed to the antenna input terminals.

Listen to the EICO our, WABC-FM. N. Y. 95.5 MC, Mon.-Frl.. 7:15-8 P.M.  BExport Dept.. Roburn Agencies Inc., 481 Greenwich 8t, New York 13
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P-88 DELUXE
Professional 4-speed turntable

Double turntable mechanism

A double turntable system is adopted for the
professional performance.

The combination of a beautifully-finished, 2kg
flywheel and a stout, heavy-duty motor ensures
the op-notech quality.

Turntable lift block

L
®
L ]
=

Instant start-stop mechanism

The double turntable system allows instant start-
stap action by the shift of a lever without
disconnecting the power line.

It is especially convenient when yvou wish to play
a record from halfway or to start without delay
of time,

Superb spead change mechanism

In the cam assembly wsed is a roller of precision
finish which ensures smooth and durable opera-
tion. The fine adjustment of a magnetic system
smoothly varies the speed in a wide range.

)

o,
ql(q:l’ i.’ l ‘

77
""lllm.-u'u' "{ul

Unique stroboscope

An unique illuminated stroboscope with a mirror
specially optically treated is extremely convenient.
The po'«lhlhl) to check the speed of turntable

while plaving u record makes the unit most

attractive.

SOLE U.S. AGENT—

Drive motor
A powerful, 4-pole condenser motor is of a
completely new design for the heavy-duty use.
Any low-output magnetic cartridge may be easily
used ag the leakage flux of magnetic current ix
negligibly low.

Specifications

drive motar. . . . eapacitor-start 4-pole in-
duction ype

grEAtBIE P Wi | dauble, 35cm, 2kg

Tt e R P P 4 speeds

fine adjusiment. ... .. magnetic system

power line. . .. ... .. 85-117V 50 or 60 cycles

S IN AL O b O more than 50 dB

PO 51 ot vl liaa 8 o £ less than 0.2%

power consumption. . . . 7W

dimension of panel . - 477mm X J80mm

NEAT

NEAY ONKYO DENKI CO,, LTD.
4, l-chome, Kanda, Hatago-cho, Chiyoda-ku,
Tokyo, Japan

Harold D. Weiler, West Street, Harrison, N. Y.
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praetieally zero eyeles to practically mega-
eyeles. Noise 'way down and out. And the
indieations are that, this time, we can
count on reliability too.

Not for nething has the literature been
full of transistor cirenitry these last few
Yenrs.

The external attributes of transistors are
still present and advantageous, though now
of secondary importance. Size still counts
for something; a transistor preamp-control
unit is perhaps two thirds or even a half
the size and weight of an equivalent tubed
model. Enough. \\ e aren’t shooting missiles
and satellites and we don’t yet depend on
solar batteries, The other attributes are
also brought to your notice in these new
models. No ontput transformers, again.
(But a whoppingly heavy power trans-
former.) Low heat, which is important in
a power amplifier, of course, though not so
vital in a preamp, which normally runs
cool. Low current: useful enough. But qual-
ity is the transistor by-word. And quality
is definitely @ new dimension in transistor
lii-fi.

Ultra-compliance

To be sure, there was one continning
trend at New York this fall which almost
rates as Trend No. 3, that towards the ever
smaller, lighter, higher-compliance pickup
cartridge. This has been going on for quite
a while. This vear's emphasis is on more
of the same.

Now, everybody’s ecompliance figure, if it
is to look like anything, just be wangled
up into the 20’s (20 x10-6). And every-
body’s stylus foree must be down in the
less-than-a-gram region, combined with a
suitable arm. One 1963 cartridge goes all-
out (following after the sensational ADC
cartridge) to elaim a quarter-gram playing
foree and a compliance of 25. I saw a
brace of impressive displays and picked up
some persuasive literature concerning this
one but, since the cartridge itsgelf didn't
seem to be in evidence, 1 idecided it e¢ould
not quite constitute a Trend—yet.

Just where all this cartridge compliance
business is leading us to I'm not sore. Peo-
ple's big, elumsy lhands haven't changed.
Records are still a foot wide and most arms
still  feature the wide-range half-inch
mounting holes inside big shells, or “heads.”
The whole system cweept the stylus and
generator clements remains big and clumsy
and even dynamie balancing plus viscous
mounting hasn’t made up for it. Not for
manual-play, anyhow.

Manual-play

It seems to me that a really lightweight,
low-mass over-all system must necessarily
be “no toueh”—i.e., automatic, eliminating
the fingers: yvet in 2 practical sense this
ean never be. Record buyers won’t stand
for it. We still want to bhe able to pick up
the pickup and lower it ourselves. We want
to choose our musical passages to taste,
visibly and quiekly. We still, most of ns,
hiave an obstinate preferenee for direct ae-
tion, with the fingers, as opposed to any
sort of indirect lever-lowering of the stylus.
We were born with fingers to nge, weren't
we?! We don’t like to around with
levers.

The fly-weight pickup system, therefore,

fuss

musf stick te finger action, or to a close
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FM stereo multiplex came first. Next came our “Astro’’
Good things were getting even better. The 708A “Astro”
is an all-in-one stereo center with five integrated compo-
nents in a compact 6” x 15” x 13%2" package: FM, FM
multiplex, AM, stereo preamp, stereo amp.

It’s so advanced in concept, circuitry, features and
facilities that we suspect it will remain current for the next

ten years. For example, consider its circuitry. Transistors
NE GOOD THING in the power stage completely eliminate heat problems.
As a result, the “Astro” plays cool—more than 30%
cooler than conventional units. In this respect, the “Astro”
is the first truly practical stereo center because excessive
heat generated by ordinary all-in-one units shortens life
and effectiveness of the sub-components, causes drift, sets
up noise and distortion.

As another example, consider its unique binaural head-
phone facilities that offer the privacy of silent listening
at anytime, without disturbing others. For convenience,
the headphones may be plugged in permanently; a sepa-
rate switch on the front panel activates the headphones.

Or, consider the fully professional tape recording
monitor. With it, you may monitor the source two ways
during recording: the instant signal enters the record head
or directly from tape, the moment it is recorded.

An automatic switching circuit electronically dis-
tributes mono and multiplex signals to their respective
channels while a stereo light provides visual indication on
type of reception. These examples are only a sampling of
what the “Astro” has to offer. In this case, seeing and
hearing is believing. Price: $597.00 including cabinet
and excise tax.

One good thing leads to another. For the listener who
prefers a separate tuner or needs only stereo FM to com-
plete an existing system, there’s the new 314A “Electra
Emperor” Stereo Tuner. It is identical in quality and fea-
tures to the FM and multiplex sections of the “Astro”
and is styled to match perfectly with our newly improved
“Electra” Stereo Amplifier. Among its distinctive features,
it provides a “full-time” monophonic output for feeding
an additional single-channel system on the patio or any-
where in the house. The “Emperor” is priced at $359.00
including cabinet and excise tax.

The new 315A “Electra Empress” Stereo Tuner is the
moderately priced version of the “Emperor?’ An outstand-
ing performer at $256.00 including cabinet and excise tax.

(ESEEY — ELECTRA Sm—— §TENED AMPLI® K

The 353B “Electra” Stereo Amplifier is recommended
for use with either of these new stereo tuners. The
resulting system will reward you with a quality of sound
possible to achieve only with such perfectly matched and
balanced components. The 353 is a dual channel power
and control amplifier with 14 stereo or mono inputs,
6 outputs for all known sources, even microphones and tv.
A matricing network is provided for center stereo speaker
and for driving auxiliary speakers anywhere in the home.
Price : $225.00.

For complete information and specifications, see your Altec Distributor or write Dept. A-11.

ALTEC [

2 1_L—/__7 v A Subsidiary of
Ling-Temeo-Yought, Inc.

©1AL2 ALTCC LAKTING CANFDEATION 1515 South Manchester Ave., Anaheim, Calil.
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simulation of it, comfortable in the hand.
Either that, or go all-automatic, eliminat-
ing the fingers completely, changer-style.
No compromise is possible. Nobody, say,
wants to fuss with a miniature manual
lathe, maybe with one little erank to move
the arm across the record and another to
Jower the stylus into the groove, ever-so-
gently. It might work; but few will enjoy
it. Fingers are easier, if clumsier.

That’s why so many pecple turn natu-
rally to records and to manual-play. No
winding, no re-reeling, no number-scales to
set, no blind back-and-forth searching by
ear. Records are quick and direct. It
doesn’t matter that most people can’t hit
a visible band separation without making
four or five jabs at the record surface, and
the accidental gouge is commonplace. We
want at least to be able to try for the in-
stant perfect hit. Somefimes we make it,
too.

Don’t go around, then, thinking up ways
to eliminate manual play. You'll eliminate
the dise record as well. Its biggest selling
point is its visible instant readiness to play
at the beginning, the middle, or the end.
Not even the perfected record changer has
got around this; record changers now fea-
ture “manual play” as a2 competitive advan-
tage.

Not even the Edigon eylinder was able to
sell the indirect-lowering stylus system once
the dise and its freely moving pickup arm
had appeared on the scene. That was nearly
75 years ago.

he
has an ear
for sound

and they
lived happily
ever after

has an eye
for beauty
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Electron Beam with Feedback Tracking?
As for the ever-inereasing compliance

-—
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THE KENWOOD KW-60
Integrated AM/FM Stereo Multiplex Tuner
Control-center / 60-watt Amplifier

Fit for a King and Queen in a castle of
music and splendor. That’s the Kenwood
KW-60! |t's engineered through and
through for quality, beauty and perform-
ance . .. gives you everything you need
for immediate listening except a pair of
high quality loudspeakers. And best of all
— at a price far lower than any compar-
able tuner-preamplifier-amplifier on the
market today! You can add turntable, tape
heads, stereo earphones and other re-
finements at your leisure or as you can
afford them!

Look at these outstanding features:
FM stereo, FM and AM reception » FM
multiplex circuitry built-in » 60 watts out-
Eut power (30 per channel) = Sensitivity:

M, 1.8 microvolt for 20 db quieting; AM,
11 mlcrovolts for 20 db signal to nonse
ratio. « Complete control versatility —
including (among others) tone controls,
loudness contrals, rumble filters, balance
controls, AFC on-off. « Tuning meters for
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FM and AM = Handsome packaging with
functional control layout and smart metal
cabinet in cream and deep brown with
gold finish panel edging.

The Kenwood KW-60 has the most ad-
vanced stereo control center available
anywhere. Its versatility will astonish you.

You'll be pleased, too, with many other
Kenwood engineering and quality fea-
tures . . . see them, and hear the KW-60
at your dealer’s today. net $249.95

Write direct for nearest dealer's name and
technical information. Dept. A-11.

KENWDD D
| ELECTRONICS, INC.

212 Fifth Avenue, New York 10, New York
3700 S. Broadway Pl., Los Angeles 7, Calif.
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and ever-decreasing stylus mass, I think
maybe we're heading towards infinities. An
infinitely compliant stylus point—the limp
rag stylus. It just drags along, trailing out
behind. Alternatively, the stylus of zero
mass. Somebody’s bound to arrive at that,
sooner or later. I might as well anticipate.

How about an electron-beam stylus? Just
take the guts out of an electron microscope
and aim your cathode ray at the groove
walls.

Of course you'll have to track the groove
somehow. Why not a self-correcting feed-
baek lathe cireuit, locking the electron
beam into the groeve? Otherwise youwll
have to fit a supplementzry mechanical
tracker for your electron stylus, and it'll
have to be decoupled from the sensing unit,
which mustn’t vibrate physieally, nateh. It
hag to float, imperturbably; let the elee-
trons do all the “vibrating.” Rather like
decoupling your car from washboards and
potholes, this. Not so simple. I like the
feedback tracking idea better.

Electrons are good! They counld be a big
improvement over the ancient and honor-
able (but seldom succeszful) beam-of-light
pickup. If I'm right, that idea goes back
well into the 19th century, but it still
doesn’t work too well. The thing about an
electron beam is that it is already a eur-
rent, whereas a beam of light is a mere
electromagnetic radiation. The difference
is subtle, I admit. (Does anybody really
know the difference?) But difference or no,
the electron beam doesn't need a photo-
sensitive cell in its circuit to generate elec-
tricity. It is electricity. A1l it needs is a

(Conlinued on page 81)
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THIS
IS NO
COMPACT!

54 inches high
9 feet around the middle

That’s a lot of speaker system. Enough for what pleases
you. It can whisper or it can bellow. It does both
superbly, and anything in between. So much so that
Hollywood’s famous United Recording Corp. (sound
studio for record, tape, film, and tv industries) employs
15 of them. As does Ray Heindorf, musical director of
Warner Bros: production “The Music Man” and holder
of 2 Oscars, who has four right in his living room.

No, this is definitely not a compact. It’s a giant, this
A-T7 “Voice of the Theatre” by Altec. A full-size speaker
system with quality to match. That’s why it belongs in
your home. Unless you are willing to settle for a com-
pact “book shelf” speaker...and compact sound. Of
course if you are a critical listener, you'll want your
sound brought to life by Altec; sound so realistically
reproduced, you'll find its equal only in the concert hall.

That much the A-7 will give you, and more. Almost
in direct proportion to your own desire for perfection.
If you insist on hearing the “full sound;’ the most subtle
contribution of each instrument, the effortless reproduc-
tion of massive orchestrations at concert-hall listening
levels, then the A-7 is for you.

Now here is a hint: you can’t make it any smaller, but
you can make it a lot prettier. All it takes is a bit of effort,
some grille cloth, some veneer or paint and you can
transform the A-7 into a custom furniture piece. For
built-in installation, there’s nothing so perfect. At only
$285.00 each, it’s a wonderful do-it-yourself project. ..
for the critical listener.

However, if you prefer your A-7 sound coming from
a more civilized version, we have several solutions, in
walnut or mahogany. There’s the 831A “Capistrano;’ a
full-size beauty that offers speaker components identical
to the A-7 in a classically styled cabinet. It stands 30”
high, 47” wide, and is priced at $399.00.

The modern 838A “Carmel” is also a full-size, floor-
standing system. It features two 12” low frequency
speakers (instead of the one 15-incher in the A-7) and
the same high frequency section. It’s priced at $324.00
with decorator base (shown) extra; standard model
comes with round legs. The “Carmel” is also available
with one low frequency speaker in a model called the
837A “Avalon;’ priced at $261.00.
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ALTEC 831A “CAPISTRANO"

¥ ALTEC 838A “CARMEL"

NEW! ALTEC 841A
““CORONADO" SPEAKER SYSTEM

Apartment-size version of the full-size Altec speaker
systems, the “‘Coronado"’ is styled to match a pair
of ""Carmels’’ when used as the center speaker in
an Altec 3-channel stereo system. Recommended
for small apartments where space will not tolerate
larger speakers. The “Coronado” is 30" H, 18" W,
14" D and is priced at $199.50.

Go ahead, convince yourself! The A-7 (and its prettier
mates) are ready to tantalize you now, at your Altec Distrib-
utor's. Or, for latest stereo catalog, write Dept. A-11A.

0 ALTEC

ALTEC LANSING
CORPORATION
[N L ohtin

1515 South Manchester Ave., Anaheim, Calif.
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WWW. atmercarnadioRistery com


www.americanradiohistory.com

Xuat Slopping
1} EaAg with Hwﬁm{

With a Heathkit Catalog you can relax and
enjoy Christmas shopping—gift giving with-
out ever leaving your living room! You'll
find a Heathgift for everyone on your list,
regardless of interest, from beginner to ex-
perienced technician. And you give so much
more with Heathgifts, for you save two
ways—by buying direct from Heath and by
buying in kit form. Savings that total 50%
or more !

Heathgifts are fun to give, tun to own, and
they're fun to build . . . so much so that
you'll be tempted to build them all before
giving! Simple instructions enable you to
complete any kit in your spare time—in a
matter of hours—and they are unconditional-
ly guarantesd to perform to factory specifi-
cations.

So give the best in electronic kits, give
Heathgifts. Call or write our gift counselors
if you need help or give a Heathgitt certifi-
cate. Begin making your Heathgift List to-
day and place your own name at the top!

Buy Now-
No Mowey Down!

Here's help for your Xmas Budget! Order your
Heathgifts now, and any purchase of $25 to $600
can be paid for (ater on Heath's liberal time-pay
plan. No money down! Take as long as 18
months lo pay! You'll find complete details in
the new Heathkit catalog. Make out your Heath-
gift order and mail it today!

SAVE $10, order GR-52,
TV chassis & cabinet...... only $249.95
SAVE %6, order GR-62,
TV chassis & wall mt...... only $189.95

OPTIONAL U.H.F. TUNER: Add at any
time! Tunes U.H.F. Ch. 14-82. Mounts in-
side TV chassis. Complete with knobs and
adapter strip. Factory assembled and aligned,
ready to install.

GRA-22-3, no money dn.,$5 mo......$27.95

at Any Price!

An outstanding TV value! Exclusive Heath-
kit advanced-design features include latest
TV circuitry to bring vou borh Hi-Fi picture
and sound! Incorporates the finest set of
parts & tubes ever designedinto a TV receiver.
Easy to build too! . . . all critical circuits
(tuner, I.F. strip & Hi-voltage sections) are
supplied as factory-built, aligned and tested
sub-assemblies, ready to install. The rest is
casy with two precut, cabled wiring harnesses
and circuit board. 70 lbs.

Kit GR-22, no money dn.,$16 mo. . $169.95
BEAUTIFUL MODERN CABINET: Siyled to
match Heathkit AE-20 Hi-Fi Cabinets in
rich, walnut solids and veneers. Complete
with picture tube mask, chassis mounting
board and extended-range 6" x 9" speaker for
GR-22 TV set. Measures 36 W x 3123%" H
X 205" D.

GRA-22-1, no money dr.., $9 mo.... . . $89.95
“CUSTOM' TV WALL MOUNT: For rich.
attractive custom wall installations. Includes
cut and drilled board for TV chassis. Un-
finished white birch. Measures 19%;” H
x30%" W x 111" D. 13 lbs.

GRA-22-2, no money dn., $5mo.. ... $25.95

NEW Deluxe CB Transceiver

4-tone selective call circuilry; 5 crystal con-
trolled transmit & reccive channels: variable
receiver tuning: built-in 3-way power supply
for 117 v. ac, 6 or 12 v dc: and more! Most
complete CB unit ever designed!221bs.

Kit GW-42, no moneydn.  ..... $119.95

WWW akmerieaniadimhictary com

NEW Advanced Transistor Stereo Amplifier

Smooth power—superb dynamic range! 100
watls [HFM Music Power rated, 70 watts
Heath rating. 13 to 25,000 cps response @
rated output. 28-transistor, 10 diode circuit.
28 lbs.

Kit AA-21,no money down,$13mo.$134.95

NOVEMBER, 1962
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Hear It for Yourself!

Send for this Heathkit organ demonstration
record . . . listen to the beautiful voices, rich
mellow tone and astounding range of ex-
pression offered in (his sensational instru-
ment. Send just 50c to cover cost of handling
and postage on this 7"—3314 rpm record.
Ask for record GDA-232-3,

NEW FM/FM Stereo Tuner

Stereo Indicator light; phase control for max.
separation and lowest distortion; adjustable
AFC for drift-free reception; bar-type tuning
indicator; filtered outputs for sterco tape
recording. Factory assembled tuning unit.
16 1bs.

Kit AJ-12. .. no money dn.,
ST N0 wriyty = ek vidsivn e s e s $69.95

FREE 1963
HEATHKIT
CATALOG
New edition —
more than 100
new kits since
last issue—
over 250 kits
all.

AUDIO e
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ANOTHER HEATHKIT FIRST!
A Real 2-Manual Organ for Only $329.95

The exclusive Heathkit version of the all-new
Thomas Transistor Organ now, for the first
time, offers you a real two-manual organ at
the market-shattering low price of only
$329.95 in casy-to-build kit form! Compares
in features and performance with assembled
units costing well over §700. Features two
37-note keyboards; 10 truc organ voices; 13-
note pedal bass; variable vibrato; expression
pedal; variable bass pedal volume; manual
balance control; correctly positioned over-
hanging keyboards; built-in 20-watt peak
amplifier and speaker system; beautifully
factory assembled and finished walnut cab-
inet.
Kit GD-232 (less bench) .. .no

money dn., as low as $22 mo....$329.95

NEW Heathkit SSB “Six Pack”

A brand new SSB exciter and linear amplifier
for six meter operation; 125 watts P.E.P.!
Only $289.90 for the pair . . . less than the
cost of most transverters. Loaded with extras
for maximum efficiency and operating con-
venience!

Kit HX-30 Exciter................ $189.95
HA-20 Linear. .........cccoevevnen. $99.95

HEATEIICIT®
by Dayilior.

D PLEASE SENO FREE 1963 HEATHRIT CATALOG

Name

Address

City Zone Slate

NEW 10-Transistor FM Car Radio

88 to 108 mc coverage: better than 1.25
microvolt sensitivity; AFC for drift-free FM
reception; tone control. Factory-assembled
tuning unit; easy circuit board assembly.
7 lbs.

Kit GR-41 ... no money dn..$7 mo,.$64.95

O ——

NEW FM
Portable Radio

10-transistor, 2-diode circuit; vernicr tuning;
AFC for drift-free reception; tone control;
4" x 6” speaker; built-in antenna; prebuilt
tuning unit. Battery lasts to 500 hrs. 6 Ibs.
Kit GR-61 ... no moneydn ., $6 mo.. . $54.95

World's Biggest
VTVM Value!

Measures AC volis (RMS), AC volts (peak-
to-pcak), DC volts, Resistance and DB. Has
414" 200 ua meter, precision 19, resistors
and L1 mecgohm input. Slim, all-purpose test
probe incl. 5 Ibs.

Kit IM-11 Special Value Price,.....$24.95

HEATH COMPANY

Benton Harbor 41, Michigan

Order direct by mail or see your Heathkit desler.
Ship (1 Parcel Past O Express O C.0.0. U Best Way
Oidering instructions: Fill oulihe order blank, Include chargen for parcel pott

Accriding (o weights shown, Erpress orders thipped delivady chaiges collact All
rricer Fo O, 6. Bualon Natlior, Mich, A 0% depdtil 13 required on it C.OD.

bighat

ITEM

MODEL NO. PRICE
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EDITOR'S REVIEW

RECORD DISTORTION

HEN I'M sTEREO first became a reality a year-
w and-a-half ago, a problem was highlighted
which caused much consternation in the re-
cording industry, and also some consternation amongst
audiofans. It was discovered that many stereo records
were not suitable for simultaneous mono and stereo
broadcast, as is the case with FM stereo. It seemed
that a great many stereo records produced unaceept-
able levels of IM distortion when the left and right
signals were summed for mono. We haven’t heard too
much about this topic recently, apparently becanse
the stations have been choosing their recordings care-
fully.

Engineers, however, have been very busy on this
problem. One well-known engineer who has been work-
ing on it is . R. Madsen of Bang & Olufsen, Den-
mark. In this issue we are presenting the fruit of his
labors wherein he presents the reason for this distor-
tion, and proposes a method to reduce it substantially.

We don’t wish to steal Mr. Madsens’ thunder, but
we would like to second the motion. His proposal is
that we standardize the vertical angle for both the
disc eutter and the playback stylus; he points out that
it is the difference between these angles which pro-
duces both harmonics and intermodulation. The angle
he proposes as an international standard is 15 deg.
Actually, in the United States, the RIAA (Record
Industry Association of America) has adopted a vol-
untary standard to this effect in their Bulletin E3. It
reads:

4. The reproducing stylus motion shall be tangent
to, or lie in a plane which passes through the record
center, and which is inclined at a nominal angle of
15-deg., clockwise, to a normal to the record at the
stylus tip, as viewed from the record center.

This standard can, of course, go a long way towards
solving the problem. However, it s voluntary and a
number of companies may be reluctant to adopt it.
This is natural since in some cases it requires modifi-
cation of equipment or even purchase of new equip-
ment, and even if the 15-deg. standard were adopted
by every manufacturer in the United States, what
about the records and cartridges that come from Bu-
rope? In the classical field we would guess that Buro-
pean-made records occupy a sizable portion of the
market-place.

Our feeling is that all rceord companies and car-
tridge manufacturers will co-operate in agreeing upon
a standard cutting and playback angle in time. Those
of us who have spent so much time and money to re-
duce distortion in the rest of our system, will most
cerfainly support this proposal, and hope that it will
be effected as soon as possible,

NEED FOR EDUCATION

In the LETTERS column this month issue is taken
with Mr. Dilley (‘A condenser microphone mixer,’’
October, 1962) concerning his recommendations for

18

matching impedances with condenser microphones.
The people who took issuc were right of course—a
condenser microphone needs to look into an impedance
at least five times higher than its own; actually the
microphone is being bridged rather than matched. On
the other hand it is quite understandable for an engi-
neer to attempt to follow the standard procedure
which is observed in about every other area where he
faces similar problems. Bvery other type of micro-
phone needs to be matehed. What he missed was that
he was not trying to transfer power, which is the point
of impedance matching. But the problem is that there
is no way of knowing this from the specifications of
the device, since the words of deseription are pre-
cisely the same as with other types of microphones.
(Of course the manufacturers of condenser micro-
phones do supply technical bulletins with their prod-
uets,) In other words it goes against the entire back-
ground and training of most audio engineers to bridge
where he has always matched, especially when the
words associated with the two different procedures are
exactly the same, We offer no solution to this diffieulty
other than what the eondenser microphone people are
already doing—educate the user.

TRANSISTORS IN TRANSITION

Like old age and taxes, transistors appear to be here
to stay if we read the signs correctly. At the recently
concluded High Fidelity Show in New York the tran-
sistor straws were in the wind wherever one turned.
‘We are not talking about medium-quality equipment
either ; most of the new transistor amplifiers and tuners
were in the high-priced high-quality category. We
expect to see almost every major manufacturer ex-
hibiting (ravsislor equipment Ly nexi year. What
convinced us of this was that a major manufacturer
long considered the stronghold of tube orthodoxy has
taken the plunge; he exhibited a transistor amplifier
this year (developmental model). From now on it is
just a question of time, although there are some who
have felt that the changeover to transistors has been
inevitable for a long time. Anyhow, this is one change-
over which will not ohsolete existing equipment.

Another trend we noticed at the show was a height-
ened interest in tape equipment on the part of the
audiofan, and reflected by the inftroduction of new
tape machines by companies which had not been in
this field before. Also there seemed to be more play-
back decks available than heretofore.

A surprising, but inevitable, development was the
relative lack of excitement over multiplex equipment.
Apparently audiofans have accepted FM stereo and
are now concerned with other aspects of the problem.
For instance there was great interest in antennas and
other equipment for receiving the stereo signal. It has
become obvious to most if not all audiofans that the
range of multiplex transmission is not as grcat as
standard FM trausmission. We will devote editorial
space to this problem in the future.

(Continued on pages 93)
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*Throughout the

entire world...

more people

listen to stereo

records reproduced
by the STANTON

Stereo Fluxvalve

than any other

magnetic pickup!

*More stereo records are quality
controlled and reviewed by
professionals using STANTON
Stereo Fluxvalves.

*More high quality phonograph
conseles use STANTON Stereo
Fluxvalves than any other
magnetie pickup.

*More commercial background
music systems use

STANTON Stereo Fluxvalves than
any other magnetic pickup.

*More automatic phonograph
systems use STANTON Stereo
Fluxvalves than any other
magnetic pickup.

And now...new dimensions
for stereo from the

world’s most experienced
manufacturer of magnetic °
pickups—

STANTON 4381

Callbration Standard Stereo Fluxvalve™®

Model 481AA STANTON Sterec Fluxvalve—an ultra-
linear professional pickup for use with ultra-light-
weight tone arms capable of tracking within ‘the
range from 1/4 to 3 grams. Supplied with the
D4005AA V-GUARD diamond stylus assembly.

AUDIOPHILE NET PRICE $49.50

Model 481A STANTON Stereo Fluxvalve—an ultra-
linear professional pickup for use with manual tone
arms, recommended tracking force is from 2 to 5
grams. Supplied with the D4007A V-GUARD dia-
mond stylus assembly,

AUDIOPHILE NET PRICE $48.00

Model 481E STANTON Stereo Fluxvalve Set—same
as the Model 481A but includes two additional
V-GUARD styli: the D4010A 1 mil for LP's and the
D4027 2.7 mil for 78's.

AUDIOPHILE NET PRICE $60.00

STANTON 400

Professional Stereo Fluxvalve™

Model 400AA STANTON Stereo Fluxvalve—an ultra-
linear professional pickup for use with ultra-light-
weight tone arms capable of tracking within the
range from 1/4 to 3 grams. Supplied with D4005AA
V-GUARD diamond stylus assembly.

AUDIOPHILE NET PRICE $40.50

Model 400A STANTON Stereo Fluxvalve—an ultra-
linear professional pickup for use with manual tone
arms, recommended tracking force is from 2 to 5
grams. Supplied with D4007A V-GUARD diamond
stylus assembly.

AUDIOPHILE NET PRICE $39.00

Model 400C STANTON Stereo Fluxvalve—an ultra-
linear professional pickup for use in automatic rec-
ord changers, recommended tracking force is from
4 to 7 grams. Supplied with D4007C VY-GUARD
diamond stylus assembly.

AUDIOPHILE NET PRICE $33.00

“Fine audio components from the Professional Products Division of”’

[ ] | ]
@ Plcker"m PICKERING & COMPANY, INC., Plainview, N.Y. [

*The hermetically sealed STANTON Sterea Fluxvalve is warranted for a lifetime and is covered under the fallowing patents: U.S. Patent No. 2,917,590;
Great Britain No. 783,372; Commonwealth of Canada No. 605,673; Japan No. 261,203; and other patents are pending throughout the world.

AUDIO e NOVEMBER, 1952



www.americanradiohistory.com

News from Bell Telephone Laborafories

WE'RE “FINGERPRINTING”
VOICES...TO FIND BETTER WAYS
OF TRANSMITTING THEM

Acoustics scientists at Bell Telephone Laboratories study
voices to learn how one voice differs from all others, what
makes yours instantly recognizable to friends and family, and
what the elements of a voice are that give it the elusive
qualities of “naturalness.”

To enable us to examine speech closely, we devised a
method of making spectrograms of spoken words. We call
them voiceprints. They are actual pictures of sound, reveal-
ing the patterns of voice energy. Each pattern is distinctive
and identifiable. They are so distinctive that voiceprints may
have a place, along with fingerprint and handwriting identifi-
cation, as an important tool of law enforcement.

The shape and size of a person's mouth, throat and nasal
cavities cause his voice energy to be concentrated into bands
of frequencies. The pattern of these bands remains essen-
tially the same despite modifications which may result from
loss of teeth or tonsils, the advancement of age, or attempts
to disguise the voice.

Study of voiceprints and recognition factors is part of our
exploration of new techniques to extract and transmit the
minimum essentials of a person’s voice and from these recon-
struct the original voice at the receiving end, retaining its
factors of naturalness.

Our ultimate goal, as always, is to learn how to improve
your telephone service and make it a better value,

BELL TELEPHONE LABORATORIES

World center of communications research and development

Word Picture. This is a picture of the
spoken word ‘you.” By analyzing the
sound with a spectrograph, the Labora-
tories’ Lawrence G. Kersta makes a print
of the word in graph form. Graph shows
frequency, time taken, and intensity used
in making speech sound.
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Vertical Tracking Angle—
A Source of IM Distortion

An analysis of the distortion resulting from the discrepancy between
the vertical angle at which the record is cut and the vertical angle of
the playback stylus. A proposal is made to standardize these angles.

ROBLEMS CONCERNING THE reprodue-

tion of stereo records have been

considered from the viewpoint of
reproduction quality previously. M. S.
Corrington and T. Murakami of R.C.A.
Vietor have analyzed the relationships
and found that when using the 45/45
system and a 90-deg. groove angle with
the ideal playback cartridge, there is no
cross-modulation between the two chan-
nels. Intermodulation and harmonie dis-
tortion are identieal for the two channels
and are the same as they appear with a
normal hill-and-dale record. If the rec-
ords are cut with a groove angle of 90
deg. between the two channels, and the
two axes of the cartridge are at right
angles to the movement of the two re-
spective grooves, there will be no cross-
talk from one channel to the other. These
are ideal conditions. In the following
diseussion it will be shown how nnevenly
and confusingly the various makes of

* Chief Audio Engineer, Bang and Oluf-
sen, Denmark.

E. R. MADSEN*

records are cut— a confusion that not
only makes for listening variations of the
many records, but also gives quite a few
headaches to the playback eartridge de-
signer. These problems ecounld be avoided
if agreement counld be reached on stand-
ardization of dise cufting procedures.

Perhaps the historical background is
partly responsible for the wide disagree-
ment on methods. It should be remem-
hered that the first experiments with
stereophonic phonograph records began
abont 1930. At first the vertical-lateral
system was used, although even at that
time mention was made of the 45/45
system now in use. In a way the two sys-
tems are identical, since by suitable
phasing of the two information channels,
it is possible to change from one system
to the other, making it practical to cut
with either system nsing the same cut-
ting apparatus. Correspondingly, a
pickup constructed for the one system
can, by means of suitable phasing, be
used to play the other system.

Y
b -‘%ﬂ (B. 8. BAUER)
M=10 CM/SEC
w0l
R-7.5CM Fig. 1. The percent
U of second har-
p monic as a func-
g tion of tracking
= R 1D CM angle and modu-
% 1oL lation.
Z
o
1 1 ]
10 20 3
TRACKING ANGLE ¢— DEGREES
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PICKUP STYLUS ANGLE ¢
SHURE 40°
ORTOFON 252
84O 30°
FAIRCHILD (GL) 35
FAIRCHILD (NY) 35°
GENERAL ELECTRIC i
RONEYYE 2
DECCA 0°
PICKERING 15°
ELAC 73
//
”~
= .
//

Fig. 2. Stylus cantilever angle in a vari-
ety of cartridges.

This is not the place to discuss the ad-
vantages and disadvantages of one sys-
tem versus the other, but merely to point
ont that from the historic development,
equipment to record and play back stereo
records has been largely derived from
the vertical-lateral system. It is this
existing equipment which impedes work
in creating agreement on standards for
the 45/45 system which has bheen ae-
cepted.

Stereo phonograph records only be-
came a reality after the development of
the Westrex stereo dise system. Stereo
records were first made available to the
general public in the United States. The
fundamental work on the method of con-
structing stereo playback cartridges
therefore came from C. C. Davis’ and
J. G. Frayne's description of the Wes-
trex system which was publicized in the
spring of 1958. In June, 1958, the al-
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Fig. 3. Vertical and lateral IM distortion as a function of the distance from the center
of the record and stylus-tip radius.

ready mentioned work of Corrington and
Murakami in the R.C.4. Review, which
welghed the merits of the vertical-lateral
and the 45/45 system in regard to distor-
tion, favored the latter system.

Since it is impractical to place the

in reality a variation of a considerable
angle from the vertical. In the Westrex
system, this angle is set at 23 deg.
Calculations have been made of the
harmonie distortion which appears when
playing a laterally-modulated phono-

SECOMD HARMONIC ()
BROGVE wan,
TEST RFCORD FRECGUEMCY RADIUS ICMISEC LAT, ZERT, LEFT RIGHT
: \CMi

ok 1004 200 g-10 6.3 2 19 ¢ B 1

<00 g-10 &3 0.9 75 5 b 8.7

5 (78) 1600 7-9 3 0.5 I I

WESTREX 1 A/B (78) 1000 145 5.5 0.8 1.4 I 05 5.8 193
DECCA 97102 /B 1000 io ) 1AL [[11:5 16 0
DG 99102 A/E 1620 145 H s ¢ i c
RGA 12/5/71 1030 14.5 3.4 0.9 | 0.3

TABLE 1. Distortion measurements of a
numbeyr of test records.

axis of revolution of the stylus cantilever
exactly at the surface of the record, a
vertical tracking distortion will arise
nnless there is a very close agreement
between the angle used by the cutting
head and by the pickup. What is nor-
mally referred to as the vertical move-
ment of the tip of the cutting stylus is

graph record with the incorrect tracking
angle. According to B. B. Bauer
(*“Tracking angle in phonograph pick-
ups,” Electronies, March, 1945) the for-
mula for the second harmonic when using
the wrong tracking angle is

0.593

D=
R

O-LIME

Fig. 4. A double-
modvulated groove
and the result of
incorrect tracking
angle.
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@is the varmation in tracking
angle in degrees

M is the modulation amplitude
in ¢m/see

R is the radins from the groove
to the eenter of the record in
cim,

When :

It can be seen that the distortion is in-
dependent of the frequency, and only
dependent on the modulation and the
distance of the stylus from the center of
the record, and of course the tracking
angle. The formula is computed for a
laterally cut groove with a record rota-
tion speed of 3314 revolutions per min-
ute. Figure 1 shows the tracking angle
disfortion at different places on the ree-
ord, with a modnlation of 10 em/see. In
a well-constructed tone arm the varia-
tion from the correct tracking angle can
be held to within 1 deg., plus or minus;
in other words, in a good playback ear-
tridge it can be demanded that the sec-
ond harmonic be less than 1 per cent
with normal modulation.

Bauer’s formula can also be used for
a vertically cut groove but additional in-
formation is required, because the har-
monie distortion will depend here to a
great extent on the frequency and on the
radius of the stylns. It should be noted
that the harmonie distortion is always
greater for a vertically cut groove than
for a lateral eut. At 1000 eps it will be
about 5-6 times as great. Here I refer to
the basiec work of J. A. Pierce and I. V,
Hunt in the Journal of the Acoustic So-
ciety of America, 1938.

Of the same magnitude, indeed some-
times worse, is the distortion obtained
when playing with the wrong vertical
tracking angle.

Distortion measurements have been
made on a number of fest records, nsing
a B & O stereo pickup. The results are
shown in Table I. The average figures
for the right and left channel, recaleu-
lated for all records to 334 rpm and
with a modulation of 10 em/see, and a
distance from groove to record center of
10 em (about the middle of the record)
are shown at the far right. On the hasis
of these measurements, and after com-
parison with the curves of Fig. 1, the
presumed cutting angles for the vertical
cutting are indieated.

Harmonie distortion resnlting from an
incorreet tracking angle consists mostly
of seecond harmonie. The third barnionie
is about 12-15 db down from the second.

We can see from Table I that the
lateral distortion is unimportant in com-
parison with the vertical so that we may
assunme the fracking angle is correct for
it. Vertical modulation shows consider-
able second harmonice distortion, how-
ever, dependent on the make of record.
In order to compare the various records,
recalenlation (average value for hoth
channels at 3374 rpm) has heen made in

AUDIO ® NOVEMBER, 1962
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the next-to-last column. The difference is
obvious between records from Decea, at
the one extreme, with RCA, Westrex,
and Electro-Voice at the other.

From the viewpoint of the playbaeck
cartridge designer, a fairly large vertical
cutting angle would be preferable, as it
is necessary to allow space for the mov-
ing elements, whose center of rotation
must lie above the record surface.

The angle of the stylus cantilever to
the record surface of several pickups
has heen determined by measurement and
is shown in Fig. 2. It is evident that
there is as much difference here as with
the various cutting angles for the rec-
ords—the result of a lack of standards
for recording.

As mentioned earlier, the most im-
portant harmonie distortion is second
harmonic due to the inecorrect vertical
tracking angle. In the case of groove
modulation with two tones, an intermod-
ulation produet appears as well. As far
as is known no previous theoretical ecal-
enlation has been made of the size of
this product as a funection of the track-
ing angle. An attempt to make such a
caleulation will therefore be made here.

If you first assume a correct vertical
tracking angle, there is considerably
more intermodulation distortion in play-
ing a vertically modulated groove than
is the case with a laterally modulated
groove. Corrington and Murakami give
the following formula:

fig. 6. Principle of the B & O cartridge.
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1= SOOrZu,r
v

where: u,is the lowest frequency re-
corded amplitude in ips

ris the radins of the stylus in
thousandths of an inch

vis the record speed in ips.

With a 33%-rpm record,

_ 2R33Y%
=T

R is the radius from the stylus tip to the
center of the record.

In Fig. 3 the intermodulation distor-
tion is shown respectively vertieally and
laterally with a stylus tip radins of 0.5
mil and 0.7 mil and a recording speed
of 7 em/sec at various distances from
the center of the reeord.

As can be seen, the intermodulation is
about 10 times as large in the vertical
channel as in the lateral. Intermodulation
in the lateral cutting appears as modula-
tion of the even harmonics, and in ver-
tical cutting it appears as modulation of

PICKUP B| DO F o) L s
LATERAL L 15 | 4.5 z s |5
verticaL - V| 37 |75 | ss ] w0 | o | [T
LEFT o s 40 30 10 0 13
RIGHT Il z | 10 0 2 12 |25 |8
LATERAL 5| s 24 s s | s (3
vermicat ] s0 | & &5 60 w0 |75 |5
LEFT ool 40 2 55 35 50 50 [
RIGHT < ] s0 40 4D 30 0 10
LATERAL 1o | s 23 10 w |0 |T
VERTICAL \ 25 12 &0 40 12 A=
LEFT n 15 | 10 40 15 1z |2 |«
RIGHT = ) 20 | 10 0 25 12 | g
LATERACL (] 10| e 2 10 10 10 |z
VERTICAL W 40 | 25 72 0 20 |79
LEFT P 20 15 28 25 2 50 |©
RIGHT < 25 15 25 3s 1} 50 | &
“CM/SEC

TABLE 11. Intermodulation of a
number of cartridges.

the odd harmonies. It looks severe, and
it is not improved by an incorrect verti-
cal tracking angle.

In Fig. 4 a vertical double-modulated
groove is diagrammed. We imagine the
groove to be traced by an ideal stylus,
and try to investigate what will happen
due to a wrong vertical tracking angle.
This groove is considered to be eut with
a vertical cutting angle of 0 deg.

The angle for zero transmission of the
lowest frequeney is «, the amplitude of
the low frequency is a,, and for the high
frequency a,. The minimum and maxi-
mum values which will be obtained for
a, will be found at the points of zero
transmission, which are p and ¢. The
difference between these values of a; at
points p and ¢, divided by the average
amplitude of a,, multiplied by 100 will
equal the percenfage of intermodulation
of the odd harmonies.

In Fig. 4 the areas about points p and
¢ are shown magnified. a, is the ampli-
tude for the high frequency, as it would
be with the correect delineation (p=0),
b is the size at point p with delineation
under the angle @, and ¢ the size at point
q with delineation under angle ®.

GROCOVE $0° IN THE CUTYTING PLANE.
CUTTING DIRECTION 45/45 IN THE
CUTTING PLANE.

x=45° - a

y =45° o

Fig. 7. Some geometrical relationships in the stereo groove.
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The percentage of intermodulation is
expressed as:
IM=

¢—-b
00
¢ .‘Z1 %

2

Eq. (1)

Z is a factor that determines the aver-

age amplitude of a, with delineation
under the angle o.
For small values of ¢ however,

. For larger angles the correet

7y at

cos @

Yo 20 Chay/SEC
R=7.5CM

CUTTING AMGLE =20"

Fig. 9. Graphic representation of what happens when the stylus angle is different

than the cotting angle. This indicates that

the sylus should be tipped back rather than

forward as is commonly believed.
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value of Z can be obtained with the in-
tegration of a,’s delineation value under
the angle @ over a wavelength of the
low frequency, which gives:
cos «
z2=
\/cos («+ @) * cos (e—)

With the help of the sine relation nsed
on friangle MNO, we obtain

a, ¢os &
cos (a.— @)
and used on triangle MSO,

_ azcosa
" cos (¢+ @)

Inserting the values for b, ¢, and Z in
I5g. (1), we obtain

13 = [eos (@~ @) _
\J’cos (a+ @)

(
/Mz] L
cos {u~p)

a, which is the angle for the zero
transmission of the low frequency, is
found from

tan o= M

¢
where v is the effective recording speed
in em/see, and ¢ the groove speed in
em/sec.

Development of the above assumes a
considerable difference in the two fre-
quencies, and that the sine curve for the
lowest frequency in the points consid-
ered can be thought of as a straight line.

The ahove gives a basis for the deter-
mination of the degree of intermodula-
tion as a function of the tracking-angle
fault.

Pigure 5 shows IM calenlated for three
different recording levels and a distance
from the record center of 10 em. The
caleulation is valid for intermodulation
of the odd harmonies.

A calculation of the intermodulation
of the even harmonies shows that these
are unimportant in comparison with the
modulation of the odd harmonies.

If Fig. 1 and Fig. 5 are compared it
is seen that considerable harmoniec and
intermodulation distortion appears if
the vertical cutting angle and the verti-
cal tracking angle of the pickup are not
the same.

On the hasis of two intermodulation
test records produced by Ortofon, meas-
urements have been made of a number
of playback cartridges. The results are
in Table II. The principle of the B & O
pickup is shown in Fig. 6.

The results are anything but encourag-
ing. From the measured values it is pos-
sible to predict with reasonable accuracy
what angle the stylus cantilever makes
with the record suvface, if all the data
for the record is known.

The variations in vertical cutting angle

(Continued on page 88)
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Let's Talk About
Tape Synchronization

HAL MARGARGLE*

The commercially available techniques for coordinating a tape recorder with mo-
tion picture film are described and analyzed and a new technique is proposed.

film and tape in this country in com-

mereial quantities the motion picture
producer has used it for sound recording.
The first recorders utilized regular filn
stock magnetically coated and, of eourse,
syne was no problem because of the
“perf” holes, In the quest for more port-
ability, and ever more economy, the syn-
chronized 14-in. tape systems reared
their ugly heads. The author is not sure
which system arrived first but his initial
contact was with the 60-eps Rangertone
method.

It may be well to mention here that
some producers use perforated 4-in.
tape bub our disenssion will include only
the electronic means. We could also men-
tion that a lot of the “old guard” and
some of the young old guard, including
the writer, looked askance towards these
new systems. However, becaunse of the
many millions of feet alveady used, we
must concede that tape for motion pie-
ture recording is here to stay.

The greatest advantage of tape is its
casy adaptation to location, or field, re-
cording. This article is weighted towards
the portable uses, althongh studio re-
cording will be mentioned also.

E\-’I-JI{ SINCE THE ARRIVAL of magnetic

Rangertone System

The Rangertone system developed and
marketed by the late Col. Richard H.
Ranger is perhaps the simplest of all
to use during the recording operation. It
uses a separate head mounted in the
tape path (see Fig. 1) with the slit run-
ning 87-deg. out of azimuth from the
normal recording slit. The energy for
this head is applied, without bias, via a
small filament-type transformer with a
series resistor used to adjust the head
current. With a suitable system of relays
and pushbuttons, or switches, the head is
used for recording, and subsequently for
sync playback. A simple pilot light is
used as a fairly accurate recording indi-
cator. The newer head kits check the sig-
nal by providing a cable which plugs
into the regular amplifier of the re-
corder. Some kits use a miniature meter

* 5705 Misly Drive, Lanham, Mad.
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Fig. 1. Rangertone sync head mounted on
an Ampex 600.

te sample the currvent. All in all it is a
reliable method and normally should re-
quire a minimum of maintenance.

The disadvantages, however, could he
formidable hecause the slit length is fi-
nite, and the actual part of the tape uti-
lized is very small. This shows up as a
chroni¢ problem of track placement. If
the head s knocked or altered in posi-
tion just slightly and the recorded tape
must be played back on another stand-
ard machine, trouble results. The head
of the playing machine either has to be
moved or it must have a manual adjust-
ment of the vernier type to adjust to the
sub-standard track. Most sound-service
studios utilize the vernier-adjust method.
The waveform on the tape is far from

Fig. 2. Pilot-Tone Head. Note size (that's
a penny it’s resting on) and the 20-mil
gap length.
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a pure sine wave, probably because no
bias is used, and in some cases can cause
trouble during playback if the shaping
cirenits are not functioning properly. If
the tape does not make intimate contact
with the complete head surface near the
slit, the hum problem is aggravated and
can ruin an otherwise good recording
with the harmonies of 60-eps noise. Good
tape contact is sometimes hard to achieve
hecause the original tape machine was
probably designed for a specific number
of heads, and the “foreign” Ranger head
upsets the tape path. In rare occasions
some recorders have to be adjusted to an
unfavorable playback frequeney re-
sponse to allow for the syne head. In
most cases the installation of the syne
head ean be time-consuming and hair-
pulling job. Many of the newer tape ma-
chines have provisions for the addition
of one or more extra heads which makes
installation simpler.

Pilot-Tone System

A newer scheme similar to Rangertone
is the Pilot-Tone Syne System. Devel-
oped in Germany and used extensively
for German television, it has now been
accepted by a large producer on this
continent. It ufilizes a special head with
the slit oriented exactly perpendicular to
the slits of the audio heads with a gap
length of 20 mils (see Fig. 2). The cen-
ter of this rather wide gap is placed in
the center of the tape. The syne record-
ing Is made using bias that is obtained
from the local bias oscillator of the tape
recorder. The syncz signal is obtained
from a stepdown transformer, as with
most other systems, or a generator
mounted on the camera in the case of
battery-operated units. The signal-to-
noise ratio decreases about the same as
Ranger's “published” figures when meas-
ured without, and then with, the applied
syne signal. This system enjoys the same
disadvantages as Ranger in thatf it neces-
sitates a special head installation, some-
times in an impossible position, and has
the added disadvantage of requiring ad-
ditional equipment to obfain the high-
frequency bias used. The track place-
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Fig. 3. 14,000-cps carrier generator used
in the Fairchild Pic-Sync system. This unit
is shown in the cabinet of an Ampex 300.

ment problem is, alas, also present and
should be even more acute than with
Ranger’s diagonal-slit recording.

Echelon-Head System

We can now discuss still anaother
method using a separate head, the eche-
lon head system. In this system the head
is mounted in a fashion similar to the
syne heads with the exception that the
sync signal is recorded on the top and
bottom or, if you will, outer edges of the
tape. The original method utilized a
push-pull arrangement but later was
changed so that the signal is impressed
equally both top and bottom with the two
slits being slightly displaced from each
otber in time only. The recorded signal
can be used either with or without hias.
This method has many of the advantages
of the previously mentioned systems. The
problem of hum pickup does not appear
to be as troublesome as with the Ranger
system, but there is some susceptibility
to tape disfiguration. When using the
large NAB reels, the edge of the tape
sometimes gets a crimp that tends to
make the synec-signal area somewhat eriti-
cal, whereas it would not affect a full-
track audio recording. In common with
all special-head systems, the echelon-
head method is plagued with tape defor-
mation and excessive dirt problems, and
a disadvantage to some users is the faect

Fig. 4. 30-cps sync generator connected
to an Ampex 601. Note that the “black
box” is gray in this instance.
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that each machine must have a speeial
installation. Producers with a number of
tape machines would rather take along a
“plack box” with any machine that is
available. This brings us up to the all-
electronic systems utilizing the mechani-
cal and electro-mechanical parts already
on the recorder.

Pic-Sync System

The most popular applieation of this
method is the TFairchild Pie-Syne sys-
tem. Here a 14,000-cps carrier signal is
used, modulated at a 60-cps rafe with
an 80-per-cent-modulated envelope. This

usually used to eliminate the 14,000 cps
from the audio going into the record am-
plifier before the sync-signal injection.
This means another black box or even
modification of the recorder. Recorders
used only for voice frequencies generally
do not need the filter and are able to
make acceptable recordings without it.
Many studio recorders use the 14,000-eps
carrier system and merely bridge the re-
corder at the output of the low-pass fil-
ters which normally feed the photo-
graphie recorders. The author chooses to
eliminate the 14,000-cps carrier by reso-
nant means in order to preserve the fre-

STANCOR
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Fig. 5. Schematic of 30-cps sync generator.

signal is injected into the record ampli-
fler at almost any point but usually after
the normal high-frequency tape pre-
emphasis (see Fig. 3). The manufacturer
recommends using a level of from 32 to
38 db below 100 per cent modulation of
the tape. In practice most recordists use
a level around — 20 VU, probably because
they can then “see” it on the normal VU
meter. 14,000 eps is certainly an audio
frequeney and can be beard, but because
of the normal 6000- to 8000-¢ps cutoft of
photographic recording channels, it is
not very objectionable even at the higher
level. One problem here, as with all sys-
tems where the sync is recorded along
with the regular sound, is to keep any
program material from affecting the syne
signal. In practice some cymbal crashes
and even some excesstvely sibilant voices
do just this. For that problem a filter is

WWW amercaaradioRistery com

quency response of the program up to,
and beyond, 10,000 ¢ps. In practice the
carrier system works very well in the
studio but some recordists have appre-
hensions about the sync generator mal-
funetioning in the field. Other disadvan-
tages are: il is almost a necessity to re-
cord at 15 ips for stability at the carrier
frequency; when recording on one ma-
chine and playing back on another, both
must be right on azimuth and the 14,000-
cps signal must be aceurate for complete
compafibility. Some studios have vernier
peaking controls to “search” for the
maximum signal on incoming tapes to
be transferred. Then, of course, it is well
known what happens to frequencies over
10,000 eps when dirt or deformed tape

is encountered.
We should perhaps pause a moment
(Continued on puge 86)
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MAGE M UBA

S 4

j Soundcraft Golden Tone

L / A bold claim? Yes.

Warranted? Yes. Here's why. Golden Tone is a very special tape...
designed just for those who demand the finest performance from today’s
advanced recorders. Unless you have the discerning ear and the exacting equipment which ordinary tapes
can't satisfy, there is no reason for you to buy Golden Tone.

A special magnetically-active FA-4 oxide formuiation increases Golden Tene's high frequency output by
25%. Its signal-to-noise ratio is 7 db hetter than other brands. to give your recordings the greatest dynamic
range possible with a tape. Precision-slit Golden Tone is free of edge burrs and skew. These physical defects
can be cruelly exposed by the narrower tracks in 4-track recording. Microscopic burrs prevent the tracks on
the edge of the tape frem making intimate head contact, resulting in loss of "*highs.”

Skew, another hidden defect, produces cross-talk and loss of recording level. Golden Tone’s oxide formulation
and base are balanced to prevent cupping or curling, an effect wrich can also prevent tape to head intimacy.
Golden Tone's oxide surface is Micropolished. Tnis patented

Soundcraft process removes any surface irregularity, pre-

vents drop-outs, protects high frequency response and

minimizes head wear.

From this physically perfect tape, comes musically perfect
sound. Golden Tone costs more, but it is worth more. It is
produced in small quantities with infinite care and rigid
quality control. It is the world's finest tape for those who
demand the ultimate 1n sound reproduction. Offered for the
first time anywhere—a long play Golden Tone tape on 1 mil
Mylar*, TENSILIZED by DuPont—will not stretch or break.
Also on Y2 mil “Mylar” and 132 mil Acetate Bases.
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HERMAN BURSTEIN*

(Note: To facilitate a prompt reply,
please  enclose a stamped, self-ad-
dressed envelope with your question.)

Splicing Problem

Q. I am supervisor for a small studio for
electronic music at o wniversity. In our
work we employ two Viking Super Pros.
The produciion of electronic snusic in-
volves much ilape splicing. Ouwr work has
been hampered by splicing problems which
1 have had difficully solving. We wuse Scoich
1.5-mil lape and splicing tape. Our ediling
is done on an EdiTall splicing block, and
the splices appear to be wery good. The
problem is that when a splice mects and
leaves the head group, a lemporary waver
occurs in the program material. It appears
that the leading edye of the splicing tape
presents a resistance, hence a slight jar, as
the pressure pad ts met. Tapering the lead-
ing edge of the fell has only produced a
slight improvement. Would you have any
suggestions to offer?

A. Are youn applying the splicing tape so
that it makes a 45-deg. angle with the
tape or is it at a 90 deg. angle? The 45-deg.
angle would seem to be preferable, enabling
the splicing tape to make gradmal rather
than immediately total contaet with the
pressure pads. You could try applying a
tape lubricant, such as is available in a
nuuber of audio stores, to both the pressure
pad and the spliced portion of the tape.

In subsequent correspondance with this
individual, it turned out that he also ob-
tained an improvement by causing the tape
to approach the heads at a more gradual
angle. This would require installation of
new tape guides.

Mixers

Q. Is it possible to purchase mizers that
will handle a high-level (tuner) as well as
low-level (mike) source? Can a high-level
source be fed into a mizer designed only
for mikes? If 1 want to miz only two in-
puls, what is the advantage of a mizer over
a simple Y-adaptor?

A, There are mixers designed to work
with mikes alone, and others that will ac-
comodate low-level sources on some inputs
and high-level sources on other inputs. If
you feed a high-level source such as a radio
or piezoelectric pickup into a low-level in-
put, there is danger of overloading the first
stage, with consequent distortion. But if
you first reduce the signal of the high-level
source so that it is of about the same order
as a microphone signal—not over 20 milli-
volts or so—and then feed it into the low-
level input of the mixer, you would be all
right so far as distortion is concerned. On
the other hand, you would be reducing the
input signal in relation to the noise pro-
duced by the first stage of the mixer.
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The advantage of a wmixer over a simple
Y-adaptor is that you isolate the inputs, so
that when you change the level of one input
you affect the level of the other iuputs very
little if at all.

Preamp A with Deck B

Q. My question concerns the advisabilily
of purchasing a tape preamp by one manu-
faclurer jor wse with a tape deck (in-
cluding heads) made by another. I am in-
terested in a four-lrack, dual-specd system
with bolh record and playback features. 1
prefer the tape preamp made by Manufac-
turer “d,* since it contains complelely
separate record and playback channels, en-
abling monitoring of the recorded signal
while recording. Also, this preamp is avail-
able in kit form. However, I belisve Mann-
facturer “B” makes a better tape deck, at
least from the mechanical viewpoini. The
preamp has adjustadble bias and erase cur-
rents, eliminating one potenlial problem.
However, I note from your articles on
equalization that the lape head character-
istics together with the preamp equaliza-
tion cirenits determine the over-all system
response. Therefore, 1 foresce the possi-
bility of a mismateh here. Is this so much
of a problem as to preclude the possibility
of mizing these components? Would a com-
parison of record and playback head gaps
be cnough lo assure a similarity of iape
heads, or are impedances and other jactors
oritical?

A. The following factors are involved in
matching tape electronics to the heads so
far as recording is concerned:

1. Proper bias current. This should be
the maximum amount that is consistent
with preserving treble response to about
15,000 eps at 7.5 ips and to about 8000-—
10,000 eps at 3.75 ips. Insufficient biag in-
creases distortion.

2. Proper c¢rase current. Current should
be enough to make the head erase effec-
tively, but not so much as to over-heat the
head, with consequent damage to the head
and/or tape (if the tape iz permitted to
remain in prolonged stationary contaet with
the head).

3. Constant audio current through the
record head at all audio frequencies, apart
from the effcel of the record equalization
ecircuits. The rising impedance of the record
head as frequency goes up will attenuate
the high frequencies, unless the head im-
pedance is small compared with the resist-
ance of the tube that drives the head plus
other circuit impedances. (For this and
other reasons, when separate record and
playback heads are used, the record head
is designed to have a low impedance). If
the impedanve of the record head is not
low at all frequencies compared with the
sum of other circuit impedances, a “con-
stant current” resistor is introduced be-
tween tbe driving tube and the record head.
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The valne of this resistor depends upon the
impedance of the record head.

4. Proper audio currémt through the re-
cord head. In home tape machines it is
generally aceepted that the maximum audio
current going through the record head
should be that which produces 3 per cent
distortion on the tape at frequencies iu the
range of 250 to 400 cps. For a given
amount of signal voltage applied to the
record head driver, the amount of current
flowing through the record head and there-
fore the amount of magnetic flux ultimately
applied to the tape depends on the imped-
ance of the record head.

The following are considerations in play-
back:

1. Treble response. When playback heads
uged to have a gap of about 0.00025-in.,
there was a resulting treble loss of about
4 to 6 db at 15,000 cps at 7.5 ips. Playback
equalization was gomefimes tailored to
make up part or all of this loss. If the gap
were appreciably wider than 0.00025-in., it
was all the more likely that playback equal-
ization inecluded compensation for gap loss.
However, now that playback heads gen-
erally have gaps of abont 0.0001-in., treble
loss due to gap width is minimal, and play-
back equalization is not adjusted to com-
pensate for this factor. In other words, you
do not have to worry about matching the
playback head to the tape amplifier so far
as freble loss due to gap width is concerned.
However, you still have to worry about
treble loss due to excessive capacitance of
the cable running from the head to the am-
plifier.

2. Bass response. At low frequencies the
entire playback head and not merely its gap
tends to respond to the magnetic flux em-
anating from the tape. This depends upon
the size and contour of the head and upon
the angle and extent of tape wrap about
the head. The effect often is to augment re-
sponse at the very low end. This in turn re-
duces the amount of bass playback equaliza-
tion that is required. Thus the playback
equalization may have to be tailored to the
specifiec head which is employed.

All the foregoing factors hava to be
considered in deciding whether to use the
electronics made by one manufacturer with
the tape deck of another manufacturer.
Your decision will depend on whether you
have the means of checking bias current
and erase eurrent, whether you are able
to ascertain that the record level indieator
provides a correct indieation of maximum
permissible recording level, whether you
have reason to believe that the record elee-
tronies are compatible with the impedance
of the record head, and whether you are
able to adjust the playback equalization,
if need be, in view of the bass character-
istics of the playback head.

“Slow Removal”

Q. It 4is recommended that a demag-
netizer be slowly removed from the heads
or other metal parls to a point three feet
away in order lo achieve compl-te demag-
netization. I would Wke you to define "“slow
removal” in tlerms of the mumber of
seconds, or minutes, that should be taken
1o move the demagnelizer three feet.

A. T have uo idea as to the minimum time
that will result in complete demagnetiza-
tion. But I guess that if you allow 10
seconds or more for the demagnetizer to
travel the three feet you will be on the
safe side. At least half of the time should
be spend covering the first foot. That is,
the closer the demagnetizer js to the head,
the slower it should travel.

(Continued on page 80)
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PHDTO: LONDON RECORDS

What brings a recording studio into your living room? AMPEX Fine Line 1200.
|

Ampex tape recorders are used by professional record- a professional tape guidance system to keep the tape
ing studios throughout the world. And now: the Fine Line in precise position over these heads. You'll never have
1200 brings you an Ampex 4-track stereo recorder/ cross-talk. Just high fidelity sound. The Fine Line 1200
player. For the home. The difference in - -~ offers the finest recording and playback of

performance standards? None. At 7% ips,
the Fine Line 1200 has the same frequency
response and low noise rating as Ampex
professional models. There are three profes-
sional heads on the 1200: one for record,
one for playback, one for erase. And there's

stereo sound in the home. See it at your Ampex
dealer. It comes with the new “Four Star”
one year warranty. From the only company
providing recorders and tape for every ap-
plication: Ampex Corporation, 934 AMPEX ‘
Charter St., Redwood City, Calif. 1
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A High-Quality Transistorized
Stereo Preamplifier

ERHARD ASCHINGER

Complete design and construction information about a tran-
sistorized stereo preamp designed to professional standards.

author to design and build a com-

plete semi-professional stereo repro-
dueing system for home use, meeting or
exceeding the high-quality standards
vsually associated with professional
equipment. Naturally, the entire system
was to be fully transistorized, easily ex-
pandable, and as versatile as possible in
design.

Though the project seemed to be a
rather difficult task in the beginning, it
was found to be surprisingly simple to
design the required high-gnality audio
equipment—a certain minimum amount
of care and consideration provided.

As shown in Fig. 1 the different fune-
tions to be performed by the system have
been divided among a number of sep-
arate units (bunilding-block technique).
These units are constructed in rack-
mounted, fully interchangeable chassis
modules.

Several preamplifier-equalizer units
are provided to produce uniform signal
levels and frequeney characteristics from
stereo signals delivered from various
sources. Equalizers for reproduction
from monophonie sources are included as
well. Separate tuners are employed for

IT HAS LONG been the intention of the

PART ONE OF THREE PARTS

AM and I'M broadecast reception. The
“stereo control center” unit combines a
stereo source selector, bass and treble
tone controls, a londness contour control,
and variable low-pass and high-pass
filters. A special unit labeled “stereo
converter” includes a phase-switching
circuit, a stereo-dimension control, and
a stereo-balance eontrol. This unit is
followed by the master level control, the
power amplifiers and the stereo speaker
systems, While all low-level amplifiers
are powered by a common regulated
power supply, the power amplifiers have
a supply unit of their own.

For maximum versatility the im-
pedance level between amplifiers has
been set at 600 ohms per channel, un-
balanced. The “standard signal level”
between -amplifiers for the average am-
plitude of musiec program material is
245 mv across 600 ohms, that is —10
dbm. The highest occurring peak values
are about 10 db above this level, cor-
responding fo 0 dbm.

All units of the system are fully
transistorized. Very stringent require-
ments have been pnt on the individual
units as to frequency response, distor-
tion, interchannel balance, and noise.

STEREQ CARTRIDGE

O=

STEREO
PREAAP

7O TUMERS J— STEREC
PREAMPS CONTROL
EQUALIZERS e CENTER

§74 POVIER
AMP
3
!
B
STERED ] STEREC
CONVERTER i SPEAKERS

]

REREN

COMMOM
POWER

' Oo— SUPPLY I

| 4
] L POWER
Iv ANP
MASTER LEVEL CONTROL

Fig. 1. Block diagram of complete sterec system.
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In order to obtain optimum perform-
ance characteristics, especially concern-
ing the reproduction of pulses and tran-
sients, no transformers and chokes have
heen employed in audio-frequency ecir-
cuits.

The various problems arising from the
above mentioned demands eonld only be
solved by ecareful cirenit design and, in
some places, by rather complex eir-
cuity. The performance characteristics
finally achieved, however, prove the ef-
fort worth while. This article will deal
with the development of the stereo phono
preamplifier and its supply voltage filter
only.

Functions of the Preamplifier

To achieve maximum fidelity of sound
reproduction the stereo carfridge em-
ployed is of the high-quality, moving-
magnet type (Audio Dynamies Corpora-
tion ADC-1). Since this is a velocity
sensitive device it has a virtually flat
output voltage wversus frequency chav-
acteristic (at constant stylus velocity).
For various reasons, which shall not he
diseussed in detail, a nonlinear record-
ing veloeity versus freguency character-
istic (ab constant input voltage) is em-
ployed in dise recording. To ensure flat
over-all frequency response this record-
ing chavacteristic has to be compensated
for by a special unit in the reproducing
system.

Thus the stereo preamplifier has to
perform two different funetions: First,
it has to amplify to a suitable level the
very small signal voltages delivered by
the stereo cartridge; second, it has to
provide the correct playback frequency
response to compensate for the record-
ing characteristic.

Sinee the RIAA recording eharacter-
istie (corresponding to DIN 45547 in
Germapy) is standard in slereo dise re-
cording, the equalizer was designed to
feature the RIAA playback curve only.
There is only one major recording com-
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mpex? AMPEX tape.
- ]

What can make any tape recorder sound a little more like an A

Any sound sounds thrillingly alive on Ampex recording Signature Binding to make your tape library look as good
tape. Into each reel goes the same engineering excel- as it sounds. It comes in two types: premium-quality
lence that has made Ampex tape recorders the o Ampex 500 series and popular-priced Ampex-
standard by which all others are judged. It offers = [ESEEEEES Irish 300 series. At your tape dealer. From the
greater dynamic range, superior high frequency = S only company that is providing recorders and
overload characteristics. Even the packaging R ' tape for every application: Ampex Corporation,
is distinctive. In each box is the exclusive 934 Charter Street, Redwood City, California.

AUDIO e NOVEMBER, 1962 31



www.americanradiohistory.com

pany that mses its own non-standard
recording characteristic, the Deutsche
Grammophon Gesellsehaft. If desired,
DGG playback equalization facilities
may be added simply by switching in two
additional ecireuit elements.

Performance Specifications

Kach channel of the stereo preampli-
fier-equalizer has to meet the following
requirements :

Input and Output Impedances. Since
the lowest permissible load resistance of
the ADC-1 stereo cartridge is 33,000
ohms per channel, the input impedance
of the preamplifier, B,, has to be equal to
or greater than 33,000 ohms at all fre-
quencies, The selected output resistance,
R,, is 600 ohms.

Signal Level. The selected standard
signal level between units for average
musie program material is 245 myv into
a load resistance, Ry, of 600 ohms, that
is, —10 dbm. This level corresponds to
a mean recorded velocity of 5.5 em per
see in stereo dise recording. The highest
signal amplitudes will be about 10 db
above standard signal level, resulting in
a maximum signal level of 0 dbm,
Thus, the preamplifier has to be capable
of delivering an output voltage, v,, of
775 mv into a load, Ry, of 600 (0 dbm).

Voltage Gain. The ontput voltage of
the ADC-1 cartridge, at £=1000 ecps
and a stylus velocity of 5.5 em per sec,
vy is 7.0 mv (per channel), the cor-
responding standard signal level re-
quired at the output of the preamplifier,
v,y 18 245 mv.

At 1000 eps, this being the 0 db refer-
ence point of the desired playback enrve,
the voltage gain of the preamplifier has
to be

v, | _ 245x10-3
v | 7.0x10-3
or g,=20 log 35 =~ 31 db.

Frequency Response. The frequeney
response of the eqgualizer has to follow
the RIA A playback curve with maximum
tolerable deviations of —3 db at fre-
quencies below 50 cps and *1 db within
the rest of the frequency range. The
lower cutoff frequeney of the amplifier,
fo, has been fixed 10 cps.

Distortion. For maximum signal level
at the outpnt (v, = 775 mv into Ry = 600
ohms; 0 dbm) the maximum permissible
IM distortion figure is 0.5 per cent.
(60 eps and 5000 cps, 4:1); and har-
monies 0.1 per cent max. at all fre-
quencies.

Noise. The signal-to-noise ratio has to
be equal to or greater than the highest
figure obtainable with similar units em-
ploying vacuum tnbes. Thus signal-to-
noise ratio is 70 db minimum (referred
to standard signal level) and correspond-
ing output noise level is — 80 dbm mini-
mun.

I o 1 = 3-—),
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Interchannel Balance, Channel Sep-
avalion, Since the quality of stereo re-
production largely depends upon the
two stereo channels being completely
identical, frequency response, gain, and
noise figures of the two channels have
to be balanced to within *1 db. Channel
separation has to he in excess of 40 db.

CIRCUIT DESIGN

The preamplifier features two ecom-
pletely identical, independent stereo
channels. All the following considera-
tions and ealeulations, however, apply to
one channel only, mnless otherwise speei-
fied.

The requived voltage gain of 31 db at
£ =1000 eps could easily be realized by
a single transistor stage. However, to
meet the additional requirements con-
cerming frequency response, distortion,
and impedanee levels, a three-stage cir-
cuit is needed. The different funetions to
be performed by the equalizer have heen
divided among the individual stages.
Stages one and two provide the re-
quired voltage gain and frequency re-
sponse, the first stage being designed for
minimum noise. The third stage delivers
the required output voltage across the
specified output impedance into an ex-
ternal load of 600 ohms.

To obtain high voltage gain, all stages
are operated in common-emitter con-
nection, although transistor ecufoff fre-
queney is rather low in this configura-
tion. High voltage-gain figures require
laxge collector resistors, which, in turn,
call for relafively high collector-supply
voltages. Tor reasons of stability as well
as for good low-frequency response all
stages are directly coupled; capacitive
eoupling is employed at the input and
the ontput of the unit. Operating points
are stabilized against changes in tran-
sistor parameters, supply voltage, and
temperature.

An audio-frequency feedback loop
around the first two stages provides for
high stability of performanece character-
isties, independent of transistor pa-
rameter variations, low distortion,
proper impedance levels, as well as the
required voltage gain, and fregueney
response. The type of feedback fo be
applied depends upon the desired effect
on the input and output impedances of
the two-stage amplifier. Whereas the in-
put resistance of the first stage should
be as high as possible to avoid loading
of the stereo cartridge, the output re-
sistance of stage two has to be made
very low to ensure linear frequency re-
sponse of stage three. Both conditions
can he complied with by employing nega-
tive voltage series feedback. Since a
passive linear-feedback network, in-
capable of inverting phase, is to be
used, the necessary 180-deg. phase shift
is obtained by taking the feedback sig-
nal from the collector of stage two and

WWW ameracaaradioRietery com

feeding it into the emifter lead of the
first stage, in series with the input sig-
nal. As will be seen later, this feedback
loop offers a very clegant and simple
way to realize the desired RIAA fre-
quency response.

The required voltage gain at 1000 ecps
being 31 db, the maximum gain is 51 db
at less than 50 eps, according to the
RIAA playback equalization. For rea-
sons explained in detail later, the re-
quired amount of feedback at this fre-
quency is 9 db. Thus, the necessary volt-
age gain of the amplifier without feed-
back is 60 db “at all frequencies,” that
is, with a frequency response as flat as
possible over a frequency range as wide
as possible. This condition is not too
stringent since the over-all frequency
response of the equalizer will be de-
termined mainly by the feedback net-
work.

The required over-all voltage gain can
be divided among the three stages in
quite a number of ways. The solution
seleeted by the author for his own unit
is only one of them, a highly suitable
one, however. Since stage three is not in-
cinded in the feedback loop, flat fre-
quency response and low distortion have
to be obtained by very strong loeal feed-
back. The voltage gain of this stage,
therefore, is only slightly above unity,
it is made variable within a very small
range to allow exact adjustment of over-
all gain of the equalizer. Stage one is
designed for low noise, its volfage gain
has to be rather high to avoid second-
stage noise problems. The selected volt-
age gain figures are g,; = 33 db, g,;; = 23
db, gy =4 db, and g, ;,; = 60 db.

The exact gain figure of each stage is
obtained hy applying a suitable amount
of local feedhack by means of an unhy-
passed emitter vesistor. This feedback
also provides for good frequency re-
sponse and low distortion of the individ-
nal stage.

The preamplifier is powered by a
regulated power supply delivering 27
volts d.c. = 0.5 per cent. The different col-
lector supply voltages regunired by the
individual stages are obtained from a
special transistorized ripple-filter section.

SELECTION OF COMPONENTS

In the design of high-quality equip-
ment it is mandatory to employ top qual-
ity components only, regardless of price.
However, by judicions seleetion of com-
ponents and appropriate circuit design,
it is possible to keep the costs within
reasonable limits without sacrificing
quality.

Stereo Cartridge

The selection of a suitable stereo car-
tridge is of great importance if it has to
drive a transistor inpnt stage. Needless
to say, only high-quality ecartridges

(Continued on page 37)
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(from page 32)

should be considered, having excellent
specifications for frequeney response,
distortion, channel separation, compli-
ance, and low dynamic mass. These con-
siderations usually Limit the choice to
cartridges of the moving-magnet or mov-
ing-coil types. Since a common-emifter
stage shows a distinet minimum of semi-
conducter noise at a generator resistance
of about 800 to 1000 ohms (as illustrated
in Fig. 2), the internal d.c. resistance of
the stereo cartridge should be in that
order to obtain maximum signal-to-noise
ratio. This significant condition further
narrows down the choice. From the re-
maining limited number of appropriate
cartridges, the author selected the Audio
Dynamics Corporation ADC-1 stereo car-
tridge as previously noted.

The electrical specifications of the
ADC-1 cartridge are (per channel) :

D.c. resistance 500 ohms
Inductance 400 mh
Output voltage at 1000-cps 7.0 mvata
Stylus velocity of 5.5 em/see
Lowest permissible

load resistance 33,000 ohms

To achieve optimum performance, the
preamplifier bas been designed especially
for operation in conjunction with the
ADC-1 cartridge. However, if a different
type of cartridge is nsed, the same con-
siderations and caleulations can be made
using the respective new values.

Transistors

All transistors employed are of pnp
germanium-alloy type units. The very
small input signal from the stereo car-
tridge requires the nse of low-noise tran-
sistors in the first two stages, a large-
signal transistor is used in the third
stage. The transistors should have a
common-emitter cutoff frequency, f,.,
equal to or greater than 15,000 eps and

4 common-emitter current transfer ratio,
B equal to or greater than 50.

Noise Considerations. Noise generated
in a fransistor amplifier normally con-
sists of hum introduced by inadequate
filtering of the collector supply voltage,
thermal noise generated in ohmie resist-
ances, transistor noise.

In the following, hum shall be con-
sidered completely absent since it is
rather easy to obtain a eollector supply
voltage sufficiently free from a.c. ripple.

Thermal noise in resistors cannot be
avoided, in our case it is insignifieant,
however, unless extremely “noisy” resist-
ors are nsed.

At low frequencies transistor noise es-
sentially eonsists of semiconductor noise,
following the “1/f law.” With low-noise
transistors it is a major factor only up to
about 1000 eps. The noise figure of a
transistor is at its minimum in the mid-
frequency range where it is determined
by thermal noise due to the base resist-
ance and by shot noise. In the high-fre-
quency range the noise figure is deteri-
orated by loss of gain and transit-time
effects, Sinee the RTAA playback curve
requires a bass boost of 6 db per octave
from 500 ¢ps down to 50 cps and a treble
rolloff starting at 2120 eps, semicondue-
tor noise becomes the only significant
factor.

To achieve predictable results, the
maximum permissible noise figures of
first and second stage transistors shall
be calculated in advance.

First-stage noise.

The voltage gain of the entire pream-
plifier at 1000 ¢ps is 31 db. According to
the RIAA playback curve the voltage
gain assumes its maximum value of 51
db at less than 50 ¢ps. For a maximum
permissible output noise level of —80
dbm the maximum permissible equivalent
input noise signal level, therefore, is

RG- 16000, —VCI AV 2

T . T -
a 200 400 600 60 1000 R5—OHMS
0 b i e 2 -Vep—VOLTS
= : T —— T L]
0 0.2 0.4 0.6 9.8 1.0 =l =mA

Fig. 2. Noise characteristics of the RCA 2N175.
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~131 dbm, corresponding to an input
noise voltage, vy, mes of 0.213 pv.

The noise figure of a transistor is de-
fined as the ratio of the total noise power
at the output of the amplifier to the noise
powex which is due to the thermal noise
in the source resistanf. Referred to the

2
input, this gives F’=£f—'.
Y

The thermal noise generated in the

source resistance, Rg, is vy, = 4kT A fR4
where k is the Boltzmann eonstant,

T the absolute temperature,
Rg the source resistance, and
Af the noise bandwidth.
Because of the shape of the RIAA
playback curve only the frequeney range
up to about 1000 ¢ps needs to be con-
sidered.
The maximum permissible noise figure
of the input stage transistor is thus

F o V* 4 mas
I'maa = 4T A fRg
With vy, maz=0.213 x 10-%v
% =1.380 x 10-23w-sec/°C
T=208"K (£t=25°C)
Af =1000 eps
and Rg =500 ohmg (ADC-1 cartridge)

we have
0.2132 x 102

Tt mas = 157380 % 1023 < 208 x 1000 x 500
~ 5.52 or 10 log 5.52 ~ 7.42 db.

Second-stage noise.

In order to prevent the high first-stage
signal-to-noise ratio from being de-
teriorated by noise generated in the sec-
ond stage, the signal-to-noise ratio of
the second stage has to be higher than
that of the first stage. It has been found
that a difference of about 6 db is a suit-
able and safe value. The permissible
maximum ncise output level due to see-
ond-stage noise will then be — 86 db. The
maximum voltage gain of stages two and
three, occurring at less than 50 cps, is 27
db, the maxirrum permissible noise level
at the input of the second stage will thus
be — 113 dbm, corresponding to an input
noise voltage of 1.73 pv.

The maximum second-stage noise fig-
ure is, therefore, given by

7 - Y N1 maz
IImes = "4} TAfRg

Rg is formed by the output resistance of
stage one. With Rg = R,y = 21,500 ohms
and f=1000 cps we may write

By oy =
1.732 x 1072

4 x 1.380 x 10-2% x 298 x 1000 x 21.5 x 10%

P11 mas = 8.46
and Fy; mer == 10 log 8.46 ~ 9.27 db.

(Continued on page 81)
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AUDIO DYNAMICS CORPORATION
R T o T VR S e T e—

Introduces

Three
Remarkable
- New
Loudspeaker
Systems

ADC14. ADC-16. ADC-18. From now on, three
names that must be reckoned with when high fidelity
loudspeakers are the subject.

The engineering assignment was as simple as the engineering
was difficult: “Create Audio Dynamics loudspeaker systems that
will satisfy the most finicky audio engineer, the most discriminat-
ing lover of music, the most tasteful housewife.”

Now, after years of painstaking development, Audio Dynamics
Corporation—creators of the unexcelled ADC stereophonic
ph_onpgraph cartridges—feels that its speakers have met those
criteria,

Revolutionary Audio Engineering

All three of these loudspeaker systems feature a revolutionary
rectangular woofer, developed especially for ADC by the British
Engineer, Raymond Cooke of KEF Electronics.

High frequencies are handled by a unit of advanced design. A
1% air stiffened mylar diaphragm is driven from a 14" voice
coil. The small size of the radiating surface gives very wide dis-
persion, while the low mass and high flux density insure remark-
able transient response.

Exceptional High Fidelity

No hyperbole could possibly do justice to the sound repro-
duction characteristics of these loudspeakers. Lack of cone
breakup and doppler distortion and the very low and highly
damped fundamental resonance combine to provide the “trans-
parent,” effortless, bass associated with a live performance.

Treble response is smooth and has very fine dispersion. The excel-
lent response to transients gives startingly faithful reproduction
of the attack and decay characteristics of the various instruments.

As with other ADC products these systems remove yet another
veil between ihe listener and the music.

Stunning Cabinetry

_ The enclosure forms an integral part of the over-all speaker de-
sign,

Peter Quay Yang, the noted designer, was commissioned to
create cabinetry to conform to ADC's strict engineering require-
ments and yet be attractive at the same time.

The results: shimmering walnut cabinetry that will be a point
of attraction in any home. The ADC-14 cabinet measures 25" x
1315”7 x 124" ; the ADC-16, 274" x 17" x 1214” ; the ADC-18,

40" x 17” x 1234” . We know of no more handsome high fidelity
speakers than these ADC's.

The speakers are not inexpensive. The ADC-14 retails for
$175. The ADC-16 retails for §220. The ADC-18, the largest in
the group, retails for $250.

These remarkable loudspeakers are now in stock at leading
high fidelity stores. We invite you to look at them, listen to them
—and decide for yourself if what we claim is true.

AUDIO DYNAMICS CORPORATION

Pickett District Road, New Milfora, Connecticut
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FRONT VIEW SIDE VIEW
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The rigid rectangular woofer diaphragm 16" x 12" in
models ADC 16 & ADC 18 (a slightly smaller woofer is used in
the ADC 14) is molded from feather light expanded plastic and
is surfaced with aluminum. It has a radiating area twice that of
a 12” woofer, resulting in very efficient coupling to the air. The
rigidity of the diaphragm enables it to act as a perfect piston
throughout its range. There is no cone breakup. An exclusive
high compliance double surround of molded cambric cloth is
used to terminate the outer edge. The construction gives positive
centering combined with the renowned damping properties of a
cloth surround. The 9 Ib. ceramic magnet assembly provides a
high flux density and by careful equalization of leakage fields
extreme flux linearity is achieved.

Engineering Specifications

Freguency Response ADC-18. 20-20,000 c.p.s.
Frequency Response ADC-16 30-20,000 c.p.S.
Frequency Response ADC-14.. 38-20,000 c.p.s.
BASS UNIT MAGNET STRUCTURE

Flux Dansity 12,700 Oersteds
Total Flux 165,000 Maxwells
TREBLE UNIT MAGNET STRUCTURE

Flux density 15,000 Oersteds
Total Flux 53,500 Maxwells
Impedance Due to unusually smooth

impedance curve thes s will operate with any ampli-
fier impedance from 8 to 18 chms.

Power RequUIirementsS.........c.ccuiiiciieinsiennaiiennes Due to their
relatively high efficiency these speakers will perform under
domestic listening conditions using an amplifier rated as
low as 10 watts. They may, however, be used quite safely
with amplifiers rated up to 65 watts, R.M.S.

WWW atmercaaradioRistery com
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A Transistorized 200-Watt
Stereo Amplifier

72 db negative feedback around a 4-transistor d.c.-coupled output
stage reduces harmonic distortion to hundredths of 1 per cent.

CHIEVING REALLY LOW DISTORTION in
A transistor power amplifiers fakes a
lot more negative feedback than the
usual 15 or 20 db. The two-channel
power amplifier shown in Fig. 1, 2, and
3 (developed for Lafayette Radio Elec-
tronics Corp.) incorporates 72 db of
feedback in a loop around five stages
to achieve total harmonic distortion in
the low hundredths of 1 per cent. This
extremely high feedback is made pos-
sible by the use of an all d.c.-coupled ecir-
cuif to eliminate phase shift caused by
interstage transformers. The amplifier
uses a novel single-ended push-pull
class-B output stage containing four
power transistors for each channel. Each
output stage delivers 100 watts of music
power or 80 watts of econtinuous sine
wave power to a 4-ohm load or 50 watts
continuous sine wave to an 8-ohm load.
Heat sink area, however, is provided
only for the intermittent duty operation
required in reproducing music.

* Consulting Electronics Ingineer, 14
Scotland Road, Lexington 78, Massachu-
setts.

RICHARD S. BURWEN*

Fig. 2. Rear view of amplifier showing the plug-in circuvit board.

Due to the elimination of coupling
capacitors and transformers the ampli-

Fig. 1. Transistorized 200-watt stereo power amplifier (Lafayette Model LA-280).
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fier can be overloaded oeccasionally with-
out noticeable distortion, Above the over-
load point it clips cleanly and, since it re-
covers almost instantly, in contrast with
vacuum tube amplifiers, subsequent sig-
nals below the overload point pass un-
distorted. Because of its exeellent over-
load characteristies the amplifier is de-
signed with an unusually high voltage
gain of 40 db so that it can be operated
at higher average outpui levels.

Noise is —90 db even with the high
gain, and the frequency response ex-
tends to 100,000 ¢ps. The input ecireuit
contains two inputs: a 0.2-volt 25,000-
ohm input for transistor preamplifiers
and a 1.5-volt 175,000-ohm input for
vacuum tube preamplifiers.

One unusual feature of this amplifier
is that it “likes” electrostatic speaker
loads. Instead of causing oscillation, & ca-
pacitive load at the eleetrostatic speaker
output terminals actually makes the am-
plifier more stable. This high stability is
made possible by the use of an isolation
network with separate eleetrostatic
speaker output terminals which iso-
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Hear the astonishing new sound...
the clean, rich, surrounding sound...
the pure, simple, ear-catching sound
... of PrLor. Hear it reproduced with
all the dimension and depth that
characterize the very best in modern
stereophonic high fidelity.

Hear your favorite music with the
30-watt 602MA FM Stereo Receiver,
which includes Prrot’s unique Multi-
plex circuit (better than 30 db sepa-
ration); automatic FM Stereo indica-
tor; record changer, turntable, tape
transport and recorder connections;

285

Hear here.

and complete control versatility, in-
cluding rumble and scratch filters—
only 249.50 with cover. (The 602SA,
with added AM, is just 299.50.)
Hear your music favorites with the
60-watt 654MA FM Stereo Receiver
(top-rated by HIF1/STEREO REVIEW),
including FM Multiplex, automatic
FM Stereo indicator light and 14 con-
trols...for only 329.50 with cover.
Hear your favorite broadcasts with
the 285 FM Multiplex-AM Tuner,
only 159.50... combined with the 60-
watt 246 Integrated Stereo Amplifier,

top-rated by an independent con-
sumers' laboratory —with 12 stereo
inputs and 14 controls, 199.50.
Whichever PILOT component you
happen to select, you're assured of
a quality instrument that is second-
to-none. And you're also assured of
incomparable sound enjoyment that
must be heard to be believed. Where?
At your PiLot dealer, of course.
PuoT offers you a wide range of
stereophonic components as well as
a variety of three-way speaker sys-
tems. For complete literature, write:

PILOT RADIO CORPORATION, 37-44 36TH STREET, LONG ISLAND CITY 1, N. Y.

AUDIO e NOVEMBER, 1962
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Fig. 3. Bottom

lates the load capacitance from the main
feedback loop. Any value of load capaci-
tance can be connected across these
terminals without causing appreciable
ringing.

The amplifier is ruggedly construeted
and the wmain etched cireuit hourd
mounted vertically on top of the chassis
plugs in for easy maintenance.

Output Stage

Sinece the output stage, Fig. 4, is d.c.-
coupled to the speaker, it requires sepa-
rate + 35-volt and — 35-volt unregulated
power supplies. Each supply has a pair
of 25-amp silicon rectifiers feeding a
5000-pf output capacitor. Hum and
modulation caused by these supplies are
eliminated by the extrcmely large nega-
tive feedback.

Figure 5 shows a simplified schematic
of tbe output stage in which transistors
O, and Q, in the left channel are re-
placed by a single transistor @4, and
transistors @, and @, are replaced by
Qp. The drive signal appears between the
base and emitter of Q. When @, con-
duets heavily it effectively conneets the
load through CR, across the + 35-volt
supply, thereby delivering a positive out-
put approaching + 35 volts. When @, is
driven towards cutoff, rectifier CR, dis-
connects its collector from the load Rj,
and allows the eurrent through R, to
“turn on” transistor Qz. When Q5 con-
duets heavily, the output across Ry, ap-
proaches — 35 volts and none of the load
current goes through Q4. This output
cireuit is not symmetrical, but it has the
advantage that it does not require small-
signal driver transistors to handle the
70-volt peak-to-peak swing. It is almost
impossible to burn out a driver transistor
due to an overload on the eutput stage.

Sine-wave distortion in this type of
cirenit is obviously very high because
the gain during the negative half cycle
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view of chassis.

is many fimes the gain during the posi-
tive half cycle. When Q, drives the out-
put positive it “sees” a load Ry, and the
current gain from the base of @, to the
output is that of trapsistor @,. During
the negative half ecyele tranmsistor @,
conducts eurrent only throngh R4 and
drives transistor Qg as an emitter fol-
lower. Therefore the current gain during
the negative half eycle is nearly that of
Q4 and @Qp multiplied. The output then
looks something like a negative-going
half-wave rectified sine wave. What
makes this open-loop distortion tolerable
is the tremendous amount of negative
feedback.

To see the effect on the over-all per-
formance, the closed loop distortion ean
be ecasily computed using the basie
equation for gain, G, with feedback in
terms of the open-loop gain, 4, and
the feedback factor B:

A
G_l—Aﬁ
During the positive half eyele the open
loop gain is 200,000, or 106 db, and I
is 0.01 corresponding to a 40-db closed-
loop gain., Then the closed-loop gain is
within 0.05 per cent of being exactly
100 or 40 db. Iven if the open-loop gain
inereased to infinity during the negative
half cyele, the maximmm c¢hange in
closed-loop gain, G, would be 0.05 per
cent since the gain approaches exactly
100 as A inereases to infinity. Thus
with 66-db of feedback the negative
half eycle is a maximum of 0.05 per cent

larger than the positive half eyele. The
distortion due to this waveshape looks
like a full-wave rectified sine wave hav-
ing a peak-to-peak value of only 0.012
per cent. The predominating second har-
monic component, as derived from a
Fourijer analysis, is only 0.0053 per cent.
In practice the feedback does not in-
crease to infinity during the negative half
cycle, but only to about 96 db.

Using this type of output stage causes
the error signal inside the amplifier to
be practically a half-wave rectified sine
wave to produce a sinusoidal output.
Yet the output distortion is very minute.
When measuring the error signal, an
ordinary a.c. vacuum tube voltmeter in-
dicates about half the valne it would on
a [ull sine wave. The computed average
feedback factor from error- and input-
signal measurements is therefore 6 db
higher than its value of 66 db during
the positive half cycle, or 72 db. It can
be seen from this computation that it
is the amount of feedback oceurring dur-
ing the low-gain half cyele that really
counts in reducing distortion.

Why start out with such high distor-
tion when there are a number of more
symmetrical circuits that can be used?
Of numerous cirevits tested this type
of output stage produced gain and phase
shift characteristics that made possible
the greatest amount of stable feedback
during the low-gain half eycle. The ad-
vantage appears especially at the edge
of overload where nearly all driver and
output combinations have drastically in-
creased high-frequency phase lag which
tends to cause oscillation.

The complete power stage, Fig. 4, uses
four power transistors per channel to
provide nearly twice as much outpnt
voltage and power as the circuit shown
in Fig. 5. In the complete stage the com-
mon-emitter power transistor, Q,, drives
an identical transistor, @,, through its
emitter. The base voltage of @, is fixed
by means of resistive divider R,,, R.,,
and R,; which divides the total voltage
equally between @, and @, at maximum
negative swing. Since Q. is driven more
or less as a common-base amplifier, its
collector current is very close to that of
Q5. Thus the combination of @, and Q,
is able to drive twice the load impedance
that could be driven by @, alone.

During negative half cycle, the col-
lector signal from @, drives @, as an
emitter follower through stabistor CR,
in the same manner in which @, directly

FREQUENCY LEFT CHANNEL RIGHT CHANNEL
cps POWERWATTS) | HARMONICS(%) | POWER(WATTS) | HARMONICS(:)
15 4.8 0.0160 5
Tdblle | 'sUmmCrY %2 100 9.0 0.0130 2;2 gg;g
of distortion meas-  [29f 1o o 0.0110 85.0 0.042
f 9.0 : 5
urements, i == L
15 43,0
%A s 0.0095 6.0 0.018
1S 100 4.0 0.0070 6.0 0.011
00 1000 9.0 0.0070 5.0 007
& 8.0 0.007
10,000 0.0 0.0110 w.0 0.095
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It took 300 years to make Athanasius Kircher’s dream come true.

Athanasius Kircher was a man of vision. Among his many
accomplishments, this 17th Century scholar perfected the
Aeolian Harp and invented a Tin Pan Alley dream—a compos-
ing machine. But his ocutstanding achievement...the Kircher
Broadcasting System shown ahove, actually called for out-
sized cornucopias of sound built into walls. This system pio-
neered principlés in use today.

The boldness, the vision of such a man,is truly epitomized
today in the remarkable new instruments for high fidelity de-
veloped by University. In University’s modern sound labora-
tories (what a treat they would be for Kircher) engineers de-
voted to the perfection of sound reproduction are creating
extraordinary musical instruments. Consider the Classic Mark
Il. In according it top-notch rating, Julian Hirsch of Hirsch
Houck Laboratories wrote: *“In listening tests, it sounded very
clean...there was an undercurrent of bass more often felt
than heard that was completely lacking in some other quite
good speaker systems that | compared to the Classic Mark 1l.
Overall, the sound was beautifully balanced.” The low fre-
quencies up to 150 cps are handled through a 15-inch high
compliance woofer in the tuned ducted port. An 8-inch mid-
range speaker covers from 150 to 3,000 cps, and above this,
the superb Sphericon Super Tweeter takes over. Impeccable
cabinetry, in oiled walnut. 35"w x 2814"h x 17"d. $295. Hear
it at your hi-fi dealer’s or write for complete specifications and
free Guide to Stereo High Fidelity. University Loudspeakers,
Desk R-11A, 80 South Kensico Ave., White Plains, New York.

uAo A Division of Ling-Temco-vought, Inc

The Classic Mark Il,
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the -
speakers
that
were
“listened
Into
being”

*

A distinguished audio engineer, commenting on the
new University bookshelf systems, has described them
as speakers that were “listened into being.” A percep-
tive remark. It characterizes all University speakers,
but has special relevance for our new compact systems.

Bookshelf systems are naturally attractive where
space is at a premium. Unfortunately, many of them
use built-in compromises to imitate the robust quality
of their big brothers. The result has often been a false,
boomy bass, coupled with unnatural highs. The sound
is flashy but it soon fatigues the ear.

University engineers knew what to avoid in design-
ing the Senior IT and Companion II. It was not enough
to create speakers that performed well on test instru-
ments. They had to have the University sound...a
natural, musical sound...sound that was “listened into
being.” Repeatedly, they were listened to and refined
by engineers who combine technical knowledge with a
profound understanding of music. You can hear the
result for yourself—reproduction entirely free of color-
ation or exaggerated effects.

University Engineers: (I to r.) Victor Braciner, Dir. of Engineering, John King, Earl Matsuoka

The Senior 1T and Companion II feature the exclusive Univer-
sity RRL tuned ducted port enclosure which provides maximum
output and undistorted bass with moderate-powered amplifiers.
The Senior II (shown) has a 12” woofer, 314" mid-range and
Sphericon Super Tweeter. Frequency response: 30-22,000 cps.
Size: 25" x 156%3" x 1214 deep. Oiled Walnut finish—$99.50.
Companion 11—10" woofer, 3" mid-
range and new diaphragm-type
tweeter. 35-18,000 cps. 24" x 134" x
114" deep. Oiled Walnut—$79.50.
Write for free catalog. UNIVERSITY
LoUupSPEAKERS, Desk No. R-11, 80

UNIVERSITY.

So. Kensico Ave., White Plains, NY. A Division of Ling-Temco-Vought, In¢
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Fig. 5. Simplified representation of out-
put stage.

drives Qp in Fig. 5. Rectifier OR, per-
forms the same funection as in Fig. 5,
disconnecting the collector of @, from
the load during negative outputs. @, is
an emitter follower which swings the
collector of @, so as to divide the total
voltage at maximum positive swing
equally between @, and @,. Its base
input voltage is determined by the di-
vider Ry, R,,, and R,,. Capacitor Cy; is
used to bootstrap the drive signals for
hoth @, and @, so as to provide enough
current drive at full negative output to
saturate @, and @,. Similarly €, in-
creases the eurrent drive to a value snffi-
cient to saturate Q, at full positive out-
put.

In spite of the high open-loop non-
linearity previonsly discussed, it is still
necessary to minimize crossover distor-
tion. Otherwise the closed-loop distor-
tion will inerease with small signals and
this i3 very undesirable. There must be
no region where neither @, nor @, are
contributing to the output.

Normally the no-signal collector cnr-
rent through @; and @, is 450 ma. This
current flows almost entirely through
CR; and the divider R,,, R.,;, and R,,.
Similarly, at no signal, @, and Q; con-
duct 450 ma through R,,, R.,, and R,;.
Thus, at no signal, all four transistors
are biased into a region of high zain.
Crossover distortion then is determined
by the earrent through CR, at no signal
since this rectifier conducts only when
the output is driven positive. The no-
signal cuwrrent through CR, is deter-
mined hy the voltage drop across it which
in torn is determined by the voltage
across CR; less the base-to-emitter drop
of @, less abont 5 mv dropped across
Rgs. The actual 0.5 volts across OR; at
no signal produces a current of about
20 ma, an amount sufficient to reduce
the crossover distortion to a tolerable
level.

Since the current through a rectifier
of this type increases about 9 times for
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every mv increase in forward voltage, it
tends to increase greatly with tempera-
ture due to the —2.5-mv per degree
Centigrade temperature coefficient of the
base-to-emitter diode in Q,. In addition
there is a similar temperature coefficient
in CR;, but this is compensated by the
temperatnre coefficient of CR,, The cur-
rent is prevented from increasing too
much at high junction temperatures by
emitter degeneration across a 0.24-ohm
resistor, K.

Temperature stability of the power
stage is maintained not only by this
emitter degeneration, but also by the
main feedback loop. Unity d.c. feedback
from the output to the input causes the
average output voltage to remain at zero,
independent of drifts in the ountput
stage and other stages of the amplifier.

The ountput circuit as deseribed so far
works well at low frequencies, but gets
into trouble at high frequencies due to
the slow recovery time of vectifier CR,.
As the ontpnt swings from positive to
negative a transition must occur where
Qs and @, conduet very lightly, while
Q, and @, begin to conduet. @, cannot
conduct unless it becomes forward hiased
by the eurrent through R,,. Since CR,
acts as a very large capacitance it takes
time for the forward conduection voltage
across CR, to decrease far enough fo
allow some of the eurrent through CR;
to be diverted into the base of @,.

‘With the square wave input, the out-
put switches from negative to zero and
then remains constant until CR, dis-
charges, at which time @, and @, ean
start condueting, driving the ountput
positive. This momentary step in the
output lasts for 10 to 20 us and produces
very poor results at high frequencies.
To remedy this charge-storage problem,
a 22 ph choke, L, was added 1n parallel
with resistor Ry, During the time when
@s and @, conduct, L, stores enough
energy to drive the base of @, negative
causing @, and @, to conduet rapidly.
L, is released by the cutoff of Qs and Q,.
This choke increases the power band-
width of the amplifier by more than 3
to 1.

When using andio power transistors
the only way to achieve full output
above the B-cutoffi frequency, typically
4000 cps, is to provide added drive in
both the furn-on and cut-off directions
over that needed at low frequencies. It is
the maximum rate of swing available
that lumits the high-frequency power
output. To aid in turning on Q; quickly,
high base current is supplied by a 15-
watt silicon driver transistor, @,. Its cur-
rent capability is inereased above 10,000
¢ps by capacitor €, connected across the
collector-dissipation-limiting resistor,
R,,. Transistor Q, ean conduet up to 0.7
amperes peak at high frequencies.

Sinece @, can only turn on @, sub-
stantial back-bias eurrent must be sup-

WWW amerieaniadiahistaory com

plied to cut off @, quickly. During the
time @, and @, are conducting, energy
is stored in r.f. choke L, and, when @,
cuts off, the discharge of energy from L,
helps to cut off Q. The choke provides
areater turn-off eurrent than would be
available if only the 10-ohm resistive
component of L, in parallel with resis-
tor R,, were used to back-bias Q. Back-
bias voltage is provided by the 1-volt
drop across stabistor CR, due to the
emifter enrrent of Q..

Due to the heavy turn-on current
available for Q;, the output can swing
from full negative to full positive in
about 12 ps, whereas a swing from full
positive output to full negative can take
as long as 30 ys even with the help of L,
and L,. When there is no load connected,
the ontput can swing very much faster
in the positive direction than in the
negative direction. An overshoot due to
phase shift in the feedback loop ecan
therefore be rapidly correeted if the
overshoot is negative, but only can be
corrected slowly if the overshoot is posi-
tive. This effect tends to produce a posi-
tive spike in the output, immediately
upon recovery from an overload in the
negative divection, when there is a high-
impedance load. To reduce the amplitude
of this spike a nonlinear network, L,,
Rsi, Rss, CRyg, and Cy,, was added. The
network provides negative feedback
from the output to the base of Q; in
proportion to the rate of swing in the
positive direction, thus limiting the drive
to @;. Beecause of rectifier CR,;, the net-
work has practically no effect when the
output swings m the negative direction.
This network therefore tends to equalize
the rise and fall fimes of the output
circuit.

The transistors used in the output
stage are hefty germanium alloy junc-
tion types (Tung-Sol 2N1982) having a
maximum thermal resistance of 0.5-deg
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Fig. 6. Test circuit for determining safe
operating area of power transistors.
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The world’s smallest walch, $3000 — Courtesy of Vacheran & Gonstantin-LeCoultre Watches. Inc.
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CRAFTSMANSHIP — unique in its precision — superla-
tive in its design and style with more built in versatility,
more conveniences and features than any other I'urntable
available today — on these the THORENS TD-124 has
built its reputation.

As with the SWISS watchmakers renowned throughout
the world for their precision made parts, some almost
microscopic in size, all to microscopic tolerances. No one
surpasses the SWISS in precision manufacturing.

No one has surpassed the precision crafted THORENS

Thorens TD-121 — $85 net

. an unexcelled Swiss-
precision Thorens for those
requiring 33% rpm only
{(convertible to other
speeds). There's a Thorens
model to fit every purse
and turntable applieation.

AUDIO e NOVEMBER, 1962

MODEL TD-124 TRANSCRIPTION TURNTABLE

Turntables either, A mere glance beneath the table tells
you why; machined parts, precision balanced, polished to
mirrorlike finishes — no mexe metal stampings these! The
drive system offers you the finest features of belt plus idler
drive, plus a 10 pound table, machine balanced — no holes
or slugs are ever used to balance this table!

We invite you to visit a franchised dealer. See the TD-124
and all the family of fine Thorens Turntables...then
make a one minute comparison test with eny other turn-
table (that's all you'll need) or write ug direct.

Guaranteed for One Full Year.
THORENS TD-124 —$110net  BASES from $10 to $35

THORENS DIVISION

ELPA MARKETING INDUSTRIES, Inc. &

New Hyde Park, N. Y.
In Canada: Tri-Tel Associates Ltd., Willowdale, Ont.

ELPA

Y
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Fig. 7. Maximum power output versus load impedance and frequency.

Centigrade per watt from junction to
case. The type and size of transistor re-
quired is determined not so much by the
requirement to deliver sinewave power
to a resistive load, but by the require-
ment to handle extremely high energy
pulses when delivering square waves to
an indnetive load. Consider what hap-
pens when the amplifier is required to
deliver a step in output from full nega-
tive to full positive swing to a 4-ohm
speaker system. Such a condition might
occur when switching inputs in a pre-
amplifier control unit or when funing in
an FM station.

Assume the speaker system is fairly
efficient and has a bass resonant fre-
quency of 60 cps. At low frequencies the
electrical equivalent cirenit is the d.c.
resistance of the voice coil, typieally 3
ohms, in series with a parallel resonant
cirenit {tuned to 60 cps. At very low fre-
quencies the induetive component of the
resonant circuit is most signifieant and
might amount to 22 wmh. Just before
switching, the amplifier counld be deliv-
ering —30 volts at —10 amperes to the
voice coil. Right after switching the
inductive component of the load tends to
keep the current in the same direction
while the output is now + 30 volts. Since
the current is in the wrong direction, it
i3 not transistors @, and Q, that conduet
but rather transistors @, and @,, which
have about 65 volts aeross them at this
moment. Thus the combination of @,
and @, is momentarily required to dissi-
pate 650 watts!

The total energy dissipated in the
transistors is that due to the first half
of an exponential change in current
from —10 amps to +10 amps, in other
words that due to the change from —10
amperes to zero. The voltage duving this
interval is a constant 65 volts. Since the
time constant L/R is 7.3 milliseconds,
there will be an average cmrrent of
slightly less than 5 amperes for 5.1 milli-
seeonds producing a total energy of 1.6
watt-seconds. When the damping and ca-
pacitative components of the speaker
impedance are taken into acconnt, the
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energy fed back to the transistors is re-
duced somewhat, but 1.6 watt-seconds
represents a good value for design pur-
poses. Variations in the current gains of
transistors @, and Q;, and tolerances in
the divider R,;, R,,, and R,, may canse
a somewhat unequal distribution of this
power between @, and @, REither of
these transistors might be required to
dissipate as much as 430 watts peak with
a total energy of 1.1 watt-seconds. This
tremendous amount of power requires
the use of the largest available junetions
with appropriately large thermal capae-
ity so that they can absorb this energy
without burning out.
Low-thermal-capacity transistors such
as the new high-frequency diffused ger-
manium types will burn out instantiy
under such conditions. The diffused-base
germaninm transistors made by several
manufacturers were tried first before re-
sorting to low-cntoff-frequency audio
types. It was found that the diffused-
base transistors would go into thermal
runaway or secondary breakdown at
steady-state dissipation levels well below
their dissipation ratings when the eol-
lector-to-emitter voltage was over 30
volts. This indicated that these transis-
tors were suitable only for relatively low
power amplifiers and could not be used
for anything like 100 watts per channel.
To assure the ability of every transis-
tor to handle the 430-watt surges of
power possible in this amplifier, a safe-
operating-area test shonld be conducted.
The test setup is shown in Fig. 6. In this
test a capacitor-discharge sweeps the
collector current exponentially from 10
amperes to zero while maintaining a
constant collector-to-base voltage of 42
volts. The energy discharged into the
transistor is 1.6 watt-seconds, or about
L5 times the maximum that can oceur
when used in the amplifier. A transistor
passes the test if its eurve of base eur-
rent versus collector eurrent, as observed
on the oscilloscope, is continuously nega-
tive, indicating the externally supplied
turn-on base current always has eontrol.
Transistors failing the test frequently go

WWW. ammedacaearadioRistery com

into secondary breakdown and are de-
stroyed.

Operation with a 4-ohm load requires
transistors with a d.c.-current gain of 35
at 10 amperes. Low-gain transistors have
the effect of causing clipping at lower
power output levels. With the fransis-
tors used, full output voltage can be de-
livered to a 3-ohm load, a value which
can occur at some frequencies using a
speaker system rated at 4 ohms.

Feedback System

Since the amount of stable negative
feedback that can be placed around the
ontput stage at high frequencies in-
creases with the gain bandwidth of the
loop, r.f. transistors are used in all the
early stages. Transistor @, is a ger-
maninm pnp commnon-eniitter stage d.c.
coupled to the hase of @,. Diode CR,
in the base circuit of @, helps maintain
symmetrical elipping during severe over-
loadgs by equalizing the positive and
negative currents that flow through the
emitter bypass capacitor, C,,;. Transis-
tor @, is a common-emitter stage using
a small silicon npn planar unit having a
gain bandwidth of over 50 megacycles.
This stage is d.c. coupled to an emitter
follower, @;, which uses the same type
transistor. The driver transistor, @,, an-
other common-emitter stage, uses a 15-
watt, 15-megacycle gain-bandwidth sili-
con unit.

Feedback from the main speaker out-
put terminal goes all the way back to
the emitter of @,. Without feedback, an
input signal of only 50 iv at input J,
will produce full output. With feedback
the voltage gain is reduced to 100, or
40 db, reguiring an input voltage of 0.2
volts rms for a 20-volt output.

Stabilization of the feedback at low
frequencies was no problem since the
circuit is d.c. coupled. The emitter-by-
pass capacitor, C,,, allows 100 per cent
feedhack at d.c. from the output to the
emitter of Q. Thus at d.c. the amplifier
behaves as a five-stage emitter follower
which has unity voltage gain and very
high d.e. stability. The initial d.c. offset
is only 0.3 volts out of a peak output
of 28 volts and it does not change sig-
nificantly with signal. Variations in d.c.
offset with signal, which limit the power
output under transient conditions, have
been one of the chief canses of muddy
quality in some fransistor amplifiers de-
signed in the past.

Stabilizing the feedback at high fre-
quencies proved to be extremely diffi-
cult. The hasic philosophy was to achieve
the maximum possible feedback at fre-
quencies up to 20,000 cps in order to
attennate adequately the second har-
monic of a 10-000-¢ps signal. Distortion
components above audibility are un-
important as long as no audio-frequency
intermodulation components are associ-
ated with them. In order to provide all
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These AR-2a speakers have been serving as portable monitors for re-
cording sessions since 1959. They have been shipped, carried in taxis,
and stowed in car trunks. They have worked in studics, in concert halls,
and, propped up on logs, in the Kentucky woods. They have presided over
the recordings of a variety of artists — pianist Ann Schein, bandleader
Eddie Condon, folk singer Theodore Bikel.

David Jones, the recording engineer who owns them, brought them in to
AR for a preventive maintenance checkup. We made a few minor repairs,
replaced the grille cloths, and took a picture of them.

AR loudspeakers are often used in professional applications because of
their natural musical quality, but they are primarily designed for use in
the home. AR-2a’s are $108 to $128, depending on finish; other models
are priced from $89 to $225. A five-year guarantee covers the full cost
of any repairs, including reimbursement of freight charges.

A catalog and list of AR dealers in your area are available on request.

ACOUSTIC RESEARCH, INC., 24 Thorndike St., Cambridgs 41, Mass.
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DISTORTION
METER OR
A.C. VTVM

LOW-DISTORTION L __
OSCILLATOR

Fig. 8. Circuit for measuring distortion levels below the range of available instrumen-
tation in a non-inverting amplifier with a voltage gain of 40 db.

this feedback with the limitation of
audio transistors in the final stage it was
advantageous to design a conditionally
stable feedback loop. This means the
phase shift around the loop ean exceed
180 deg. in the vieinity of 70,000 cps
while it is reduced to about 120 deg. in
the region where the feedback becomes
unity at 1.5 megacyeles. The high phase
shift at 70,000 ¢ps oceurs when the load
is disconnected and the amplifier is
driven to the edge of overload. When a
load is connected the phase shift is
reduced.

To achieve the desired open-loop ve-
sponse curve, and at the same time han-
dle wide variations in the load imped-
ance including a pure resistive load, a
pure capacitive load and an open cir-
cuit, it was necessary to minimize the
variations in frequency and phase re-
sponse caused by cbanging the load.
This was accomplished first by isolating
capacitive loads from the output by
means of a network R,,, L;, and R;, and
providing a separate electrostatic speaker
output from ferminal 1 to ground termi-
nal 2. Thus when a eapacitive load is used
the minimum load impedance the am-
plifier sees above 150,000 ¢ps is 10 ohms
due to Rg,, in parallel with any resisf-
ance that happens to be connected be-
tween main speaker terminal 3 and
ground.

The effect of variations in the load
capacitance at the eleetrostatic speaker
terminals was minimized by econnecting
2 dummy load of 0.33 uf across this out-
put ab all times. With this isolation net-
work variations in load impedance above
150,000 cps are held to about 3 to 1
and no additional phase shift is caused
by adding a capacitive load at the elec-
trostatic speaker terminals. In fact con-
neeting a capacitive load actually re-
duces the phase lag above the resonant
frequeney of the isolation network and
helps the stability.

Stabilization of the 66 to 96 db of
feedback that oceurs respectively during
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positive and negative outputs basically
required inereasing the phase shift and
rate of rolloff between 20,000 eps and
100,000 eps and decreasing both between
100,000 eps and 3 me. Phase lead he-
tween 100,000 eps and 3 me is provided
by C,, which shunts the feedback re-
sistors, Ry, and R, Capacitor C,, was
added to form a bridged-T network so
as to provide flat closed-loop frequency
response out to 100,000 ¢ps.

The high frequencies are rolled off in-
ternally by means of loeal high-fre-
queney feedback from the emitter of @,
through ecapacitor C, to the emitter of
@;. The feedback voltage is developed
across an r.f. choke, L,, in series with
the emifter of @,. Capacitors C,;, and
O in the output stage also aid the sta-
bility of the main feedback loop. At
high frequencies they mainfain a con-
stant collector-to-base voltage across
their respective transistors making the
transistors behave like zener diodes. In
the case of Q,, C,, eliminates the phase
shift whieh would otherwise occur at
extremely high frequencies between the
collector of @, and the collector of Q.
All of these stabilizing networks in ad-
dition to the previously mentioned effects

of L, and L,, produce an amplifier that
is free from oscillations and ringing.

Performance

The developmental model was built
with a set of high-gain power transistors
in the left channel and a set of low-gain
nnits in the right channel in order {o
compare the effect of transistor varia-
tions on the distortion and power out-
put. With a 4-ohm load the low-gain
units had about 3 times as much low-
frequency distortion because they could
just barely be driven into satnration
(less than 1 wvolt collector-to-emitter
drop), whereas the high-gain units could
be driven into saturation even with a
3-ohm load. Using an 8-chm or higher
load impedance, the low-gain transistors
easily delivered the full available volt-
age and their distortion was similar to
the distortion produced by the high gain
units. Table 1 is 2 summary of the dis-
tortion measnred with each channel op-
erating alone. (see page 42).

The final amplifier uses selected high-
gain 2N1982 transistors to achieve the
low-distortion level of the left channel.

The reason the distortion figures above
are higher than the low-frequency theo-
retical maximum of 0.0053 per cent
peak-to-peak, arrived at earlier for a
4-ohm load, is that the ecalculation did
not take into account the reduction in
feedback that oceurs at high collector
currents as the collector voltage ap-
proaches saturation. Also there is some
second harmonic distortion due to @,
because the base and emitter are both
swinging 0.2 volts rms and the collector
current does not guite remain constant.

The measurements above were made
at output levels in the low-distortion
region helow clipping. When the maxi-
mum power output at various frequen-
cies and load resistances is considered
in terms of the usual per cent total har-
nonie distortion, the ontput is higher as
shown in Fig. 7. Since the power sup-
plies are quite stiff, and the amplifier
can deliver over 0.9 of the available

0, ) dis |

||

db

a 18 W 109

FREQUENCY IN CYCLES PER SECOND

Hedi) [HiEe ] 100,000

Fig. 9. Frequency response of left channel with an imput of 0.1 volt and a load of
4 ohms.
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an accurate timepiece

A clock or watch is undoubtedly more convenient for telling
time. Yet, it is actually possible to keep accurate track of time
with a hysteresis motor-driven Miracord turntable,

The speed of a hysteresis-synchronous motor is precisely reg-
ulated and timed by the frequency of the line current. This
speed is constant even with variations in line voltage and load.

Consequently, a hysteresis motor-driven turn-
table will rotate at the precise record speed, and
maintain that speed regardless of voltage fluctu-
ation, or the number of records on the platter.

The Miracord 10H uses the famous Papst hys-
teresis motor with the outside rotor. It's the
same motor employed by the finest professional
turntables and tape transports. The external
rotor is a dynamically balanced mass. As it
spins, it acts as a flywheel, further smoothing
and evening out the motion of the turntable.

You can see this flywheel effect with the turntable platter
removed. After starting the motor by lifting the arm from its
rest, you let it run for about 10 seconds. You then shut the
power off, by replacing the arm. The rotor will continue to
spin by the sheer momentum of its own mass for at least
20 to:30 seconds. Most motors will stop in about 3 seconds.

The Miracord is the only record playing instru-
ment with hysteresis motor, dynamically bal-
anced turntable and mass-balanced transcrip-
tion arm which you can play manually, or as
automatically as you please. The Miracord is
also available with 4-pole-induction motor —
the Model 10, priced at $79.95. The Miracord
10H with hysteresis motor is $99.50. Prices
include arm, but are less cartridge and base.

ey Make it a point to see the Miracord at your
M l RACORD high fidelity dealer soon. For details, write to:

BENJAMIN ELECTRONIC SOUND. INC. 80 SWALM STREET, WESTBURY, NEW YORK. SOLE U. S. DISTRIBUTOR FOR ELECTROACUSTIC® RECORD PLAYING COMPONEHTS
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supply voltage fo the load, the power
output eapability of the amplifier is
nearly that of a constant-voltage gen-
erator. Its power output increases as the
load impedance decreases. At 100 cps
the maximum output from either chan-
nel measured with a 115-volt 60-cps line
is 91 watts into 4 ohms, 58 watts into 8
ohms, and 81 watts into 16 ohms.

A 10 per cent drop in the power sup-
ply voltages is the main reason why the
power delivered to a 4-ohm load is only
3 times that delivered to a 16-ohm load
instead of 4 times. When both channels
operate simultaneously with 4-ohm loads
there is a further drop of 10 per cent
in the supply voltages which limits the
output to 81 watts per channel or 162
watts (continuons sinewave) total. Fig-
ure 7 includes a curve of output versus
frequency for the left channel when both
channels are operating.

It will be noted that the power output
falls off drastically above 15,000 cps
particularly with a 4-ohm load. This is
due to the previously explained limita-
tion in the switching time of the audio
transistors used in the outpunt stage.
They simply eannot be made to swing
any faster without wasting 2 lot more
power to increase the drive current.
Since the no-signal power input is al-
ready 70 watts per channel, equally di-
vided between the transistors and their
base resistors, that is the limit.

The reduction in power output above
15,000 ¢ps in no way detracts from the
performance with musieal signals. Cer-
tain types of program material, such as
seraping noises, have substantial energy
content above 15000 eps. However,
practically all the material available
today, on either tapes or records, has a
maximum output at 20,000 eps which is
down at least 14 db from the mid-range
level. This reduced energy content at
high frequencies results from the nat-
ural limitations of the musical instru-
ments, the microphone, and studio
acoustics. Also, the pre-emphasis used
in recording limits the levels which can
be inseribed on the record grooves or the
tape. Thus it is sufficient if an 80-watt
amplifier can deliver 3 watts at 20,000
eps. Kxamples of program material re-
quiring more power output at 20,000
eps can be found, but are very rare. In
any case the material can be reproduced
without distortion at reduced levels.
Where the power is really needed is at
the extremely low end of the spectrum
where the speaker system is inefficient,
and this inefficiency is frequently com-
pensated for by “turning up” the bass
control. Music of the organ and the hass
drum require very high power ocutput
in the region of 30 to 100 cps when bass
boost is used.

Oscilloscope measurements with mon-
ophonic musieal input signals fed to
both channels show that the eclipping
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level oceurs in the vieinity of 162 watts
total power output with 4-ohm loads.
There is no elipping of the high fre-
quencies at low levels due fo the high-
frequency power limitation. The music
power output is no higher than the sine
wave power output largely because the
power-supply voltage drops ahout as
much with musical signals as with sine
wave signals. However, by the THFM
industry standard of measurement using
unvarying supply voltages the amplifier
produces over 200 watts of music power.
Unless the power supply filter capacitor
is much larger than is economieally al-
lowable in most amplifiers, the voltage
will drop quickly whenever the program
material has heavy bass content. There-
fore, excepting the unlikelihood that the
program material has practically no
bass, the musical output is limited by

Fig. 10. Squarewave output at 10,000 cps.

the sirusoidal power handling capabil-
1ty rather than the peak power.

The distortion in this amplifier is
lower than the ecapabilities of commer-
cially available distortion analyzers,
therefore, it was necessary to devise a
special test circuit to extend the range
of the conventional measuring equip-
ment. The test circuit shown in Fig. 8
was designed especially for this ampli-
fier and uses a signal cancellation tech-
nique. The vacuum tube voltmeter or
distortion analyzer shown is connected
to measure the distortion and noise eom-
ponents remaining affer subtracting one-
half the amplifier output voltage from
fifty times its input voltage. With an
amplifier having a voltage gain of 100
the fundamental and any harmonics
from the andio oscillator are completely
cancelled out provided the signals which
are subtracted from one another are
subjected to the same gain and phase
shift. Distortion and noise generated in
the amplifier are not eancelled ont, but
read on the meter. The cireuit includes
adjustments for gain, low-frequency
phase, and high-frequency phase.

Either an a.c. millivoltmeter or a dis-
tortion analyzer ean be used for the dis-
tortion indieator. The accuracy of the
cancellation is much less eritical when a
filter-type distortion meter is wused.
Measurements using this technique can
be made as low as 0.001 per cent.

Measuring the other characteristics of

WWW amerieaniadiahistary com

the amplifier required no special equip-
ment other than a switch and an attenu-
ator to allow the use of the same a.c.
vtvm to measure hoth the input and out-
put voltages when checking the fre-
quency response. The frequency response
at the main speaker output, shown in
Fig. 9 for the left channel, is flat within
plus or minus 0.1 db from 15 eps to
45,000 ¢ps and down 3 db abave 100,000
¢ps. The internal impedance, which
reaches a maximum of 0.04 ohms from
10 eps to 20,000 cps, is so low that there
is no measnrable change in frequency
response up to 20,000 cps whether the
load is connected or not. The clean
square-wave output accompanying this
frequency response is shown in Fig. 10
for 50 cps and 10,000 cps at 2 volts
peak-to-peak output.

In spite of the high sensitivity of 0.2
volts rms input for 20 volts output the
noise and hum are down 93 db corre-
sponding to 4.5 microvolts referred to
a shorted input. With hoth inputs open
the increased source impedance for @,
raises the noise to — 83 db in the poorer
channel. Channel separation is 72 db at
2000 cps where crosstalk is most objeec-
tionable and is at least 57 db from 15
eps to 20,000 cps in both channels.

Care of Transistor Amplifiers

With the hi-fi industry just entering
the era of fransistorization a certain
amount of education is required in the
use of transistor amplifiers. While phys-
ically more rugged than vacuum tube
equipment, they cannot be subjected to
the same electrical overloads that vae-
unm tube equipment can survive. Deal-
ers will have to check the switching sys-
tems in their display rooms fo be sure
the output terminals of a transistor am-
plifier are never short cirenited. A milli-
second short eivcuit is all it takes to
destroy a complete set of power tran-
sistors in one channel.

Short-cireuit protection, while fea-
sible, does not appear to be economical
yet since it requnires considerable added
circuitry. It is not a simple matier
of adding a fuse in series with the out-
put since what is needed is a dissipation
limiter rather than a current limiter.
At high output voltages the amplifier
can safely deliver high cnrrents, but at
low output voltages it can deliver much
less current without exceeding the dissi-
pation limit of the power transistors.
Furthermore at low frequencies it is the
instantaneous dissipation that should be
limited, while at high frequencies it is
the average dissipation that should be
limited.

Sustained high-frequency signals must
be avoided too. Just as sustained high-
frequeney signals can overheat the
sereen grids in a vacuum tube amplifier,
they also can overheat the junctions in

(Conlinued on page 86)
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A Headphone Control Center
For Monaural, Diotic, and
Binaural Listening

ROBERT J. LARSON™ and
JOHN M. EARGLE*

A headphone control center incorporating the CBS-Bauer crossfeed network which effectively
converts stereophonic information into binaural information appropriate for headphone listening.

larity of so-called stereo headphones,

there has been a trend in the record-
ing industry toward more and more s¢pa-
ration between channels. Reminiscent as
this is of the “ping-pong” era of stereo-
phonie records, it still is being pointed
to as a move forward in the art. Cer-
tainly many of the techmiques employed
in this type of recording are advanced
and sophisticated, but patently the rea-
son for such “super” stereo is to give
some nofion of perspeective when these
records are played on phonographs with
stereo speakers a small distance apart so
that conventional stereo is hardly dis-
cernible from mono.

Our purpose is not to evaluate record-
ing techniques but rather to examine
means for making the more extreme of
these techniques compatible with head-
phone listening.

coxcumsx'r WITH THE RISE in popu-

600w

50w
AAA-

Fig. 2. Original
Bauer cross-feed
network.

HEADPHONES (S OR LESS)

100w

Bauer of CBS Laboratories for convert-
ing stereo information info binaural in-
formation has previously been discussed
in detail,! and only its barest exposition
will be presented here. What we will dis-
cuss in detail is how the “Bauer Cir-

A circuit developed by Benjamin 1 Benjamin B. Bauer, “Stereophonic
_— earphones and binanral loudspeakers,”
¥ Jensen Manufacturing Co., 6601 8. J.4.E.S., vol. 9, no. 2, pp. 148-151; April,
Laramie Awe., Chicago, Ill. 1961.
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Fig. 1. Relative response at ears of listener for sound source 45-deg. to left of
listeners plane of symmetry, normalized to zero-deg. Incidence. (After Wiener.)
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cuit,”? as it Is generally known, was in-
corporated into a control ecenter for head-
phone listening and how the control cen-
ter was designed, how it functions, and
the effect of a variety of recorded ma-
terial.

The Problem and Solution

The problem is clear: stereophonic re-
cordings made with mierophones spaced
adequately for the reproduction of per-
spective over loudspeakers do not give a
proper perspective when reproduced over
headphones. While the effect of such lis-
tening may not be unpleasant, it in no
way approximates natural binaural lis-
tening. An obvious solufion would be
simply to introduce crosstalk between
the channels to whatever extent is neces-
sary to destroy some of the gross separa-
tion which is encountered.® A more so-
phisticated solution is that offered by
Baner, and that is the introduetion of
crossfeed between the two phones which
approaches the phase and magnitude dif-

2 Licensed by Jensen Mfg. Co. from CBS
Laboratories Division of Columbia Broad-
casting System.

3 One prominent record reviewer who is
an avid headphone enthusiast suggests that
90 per cent crossfeed between phones is not
an excessive amount.
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Fig. 3. Jensen
‘’Space Perspec-
tive headphone
control center,
Model CC-1.

R TH L

ferences between the ears resulting from
the diffraction of sound around the head
during normal listening. His attempt
then is to provide the ears with binanral
clues so that loealization with headphones
will approximate the natural localization
process,

A simple example will make the tech-
nique clear: Assnme that a stereo record-
ing has a signal in channel A which does
not appear in channel B at all. When
this recording is played over stereo loud-
speakers the virtual souree will be at
speaker A, and the loealization process
will be normal in every respeet. Now, if
this recording is played for a listener

wearing stereo headphones, only one ear
will hear the event, and the resulting
localization will be unnatural.

Bauer's solution to the problem is to
introduce crossfeed between the channels
in such a way that the resultant phasors
for an event in, say, the left channel will
be equivalent to the phasors of a sound
sonree located 45 deg. to the left of the
listener’s plane of symmetry. With the
Bauer cirvenit the listener will aetuzlly
sense the direetion of exelusive events in
cither channel as either 45 deg. to the
right or to the left; without the circuit
he is merely confused.

Bauer’s calenlated crossfeed is based
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Fig. 5. Wiener diffraction data compared with transmission characteristics of CC-1.
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on head diffraction of Wiener?, shown in
Fig. 1. The graphs show the level dif-
ferences and time delay of sounds re-
ceived at each ear for a source 45 deg. to
the left of the listener. The circuit used
by Bauer to approximate this diffraction
is given in Fig. 2.

Because of cirenit symmetry the eross-
feed action is the same for both channels,
and all sounds in the recording regard-
less of their mutual exelusion in the re-
cording process, will appear with the
Bauer cirenit as they would with stereo
speakers located 45 deg. to either side
of the listener’s plane of symmetry.

If a third microphone has been fed
equally into both echannels (a fairly cof-
mon technique in stereo recording), then
its virtnal source will be on axis, the
same with the Bauer cireuit as withont
sinee by symmetry there is no crossfeed
when equal voltages are fed by the
sources.

Another ease whieh should be men-
tioned is the use of microphones whose
pickup patterns overlap. Where there is

significant signal mutnality between
channels vesulting from overlapping

pickup patterns, the resultant magnitude
differences and time delays make a pre-
cise phasor analysis difficult. But listen-
ing tests bear out what is suspeeted—
that the virtual sourees for these eveuts
always tend toward the center of the
+45 deg. allowable angle.

Application of the Bauer Circuit

The Bauer cireuit principle has been
incorporated into a control center for
stereo headphone listening (by Jensen
under the name Space Perspective® and
Model number CC-1). The control cen-
ter is normally introduced into a high
fidelity system following the power am-
plifiers. One of its five controls feeds the
incoming signals to either loudspeakers
or phones. The others affect only the
phones, providing left-only, right-only,
stereo, and stereo-reverse operation, with
or without Space Perspeetive, and per-
mit adjustment of balance and over-all
listening level,

The ecommercial control center is shown
it Fig. 3 and its schematic in Fig. 4. It
can be located in a chair-side position by
the use of the proper length of cable.
The multiplicity of eontrols allows com-
plete flexibility in listening to all kinds
of recorded material and in demonstra-
ting the unit’s salient featnre, space per-
spective. For example, either channel
can be heard easily with or without eross-
feed so that its effect can be elearly ob-
served.

(Continued on page 89)

4 Franeis M. Wiener, “On the diffraction
of a progressive sound wave by the hnman
head,” J. A. 8. d., 19, pp. 143-146; 1947.

3TM. Jensen Mfg. Co.
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HIS MAN is »ot disturbing his wife while he listens to a stereo concert . . . and he’s
Tsitcing out in the audience where he wants to be. ..oz in the middle of the orchestra

(where he'd be with ordinary headphone stereo). Right by his hand he can control
volume; adjust left-right balance to suit the music source and the best hearing conditions
for him; switch from mono to stereo, or stereo with SPACE-PERSPECTIVE¥; individually
select and/or reverse channels; switch speaker system. 'Phone jacks for two. All this in
Jensen’s new CC-1 Headphone Control Center wich SPACE-PERSPECTIVE . . . an attrac-

tive, compact, versatile unit you can place anywhere . . . even hang on the wall.

What makes the extra difference is SPACE-PERSPECTIVE . . the amazing headphone
development which approximates more closely the sensation of listening to a stereo speaker
system in a room. In ordinary headphone listening, left channel sound is confined to the
left ear, and right channel sound to the right ear. In stereo speaker listening, sound from
the left speaker reaches the left ear and also the right ear by means of the natural diffraction
of sound waves around the head; and right speaker sound will reach the left ear in the same
manner, thus resulting in what we all recognize as natural stereo sound in realistic perspec-
tive. SPACE-PERSPECTIVE adds this diffraction, which is missing in ordinary headphone
listening, by electrically cross-feeding sound from one channel to the other to simulate the
passage of sound waves around the head. You are now “in front of the speakers” via head-
phones . not in the middle where the sounds are isolated to each ear.

The CC-1 will operate with some other stereo headphones . . . but for best results the
Jensen HS-1 'phones are recommended . . . the new professional stereo headphones which
offer the most advanced features for top acoustical performance and comfort. The CC-1
Control Center sells for $39.95 . . . HS-1 Stereo Headphones for $24.95 . . . and a CEN-1
SPACE-PERSPECTIVE network only, with input jack, for $19.50. Write for Brochure MH.
Jensen Manufacturing Company, Division of The Muter Company, 6601 S. Laramie Ave.,
Chicago 38, Illinois.

*T.M. licensed by CBS Loboralories Divition, Columbio Broadcasting System, Inc.
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Three with its performance of Sleigh Ride
that some somnic activity becomes noticeable
on the outlying ends of the listening region.
The rest of the record is =gatisfactory in
stereo spread with Jazz Pizzicato placing the
violing all the way to the left horder. Ander-
son's Syncopnted Clock has it numerpus
horological sonnd effects well scattered for
maximum effect and the spoofing of some of
the more pompous symphonic fare In Clas-
sical Juke Box takes place within a large
enough orchestral Inyvout, If this release had
been given something like the conventional
Pops miking, it would have been the final
word on the subject of Leroy Anderson. The
Boston Pops lhas always been the bome base
for his music from the time he first attracted
national attention as one of its arrangers and
orchestrators. As matters stand now, we have
performances that should take care of these
tunes indefinitely but I cannot aveid the con-
clugion that the stereo IS by no menng the
best that RCA can give us.

Touchdown, U.S.A.
Vanguard Tape VIC 1647

In many cases today the tape version of an
outstanding recording (and some not so out-
standing) appears several weeks after the
disc version has hit the market. For some
unknown reakon, United Stereo Tapes never
Zot around to issuing this exceptionally fine
collection of foothball marches played hy the
University of Michigan Band which Vanguard
Records brought out on disc one year ago.
Since the demand for football songs doesn’t
=xeem to be a ravenous one out of season, UST
decided to hold off the tape until this envrent
autnmn sent us back to the nation’s stadia.
Record collectors are well aware by now that
the University of Michigan takes Its band
activities very serlonsly. 350 players in all
are to be found in the three divisions of the
enormous enterprise referred to as the “Uni-
versity of Michigan Bands.” One division iz
the Marching Band, busy at all home football
zames and travelling with the team when ft
invades enemy territory. Another group is
the Varsity Band which takes care of basket-
ball games and other functions on campus.
The band heard here fx the University of
Michigan Symphony Band. Thiz iz the top
aggregation at the oldest of the *Big Ten"
universities. It was the first major university
band to give extensive nation-wide concert
tours. In the spring of 1961, the band gave
88 concerty duoring a fifteen week tour of
Eastern Europe and the Middle Iast spon-
sored by the U.S. Dept. of State as part of
the Internationnl Cultural Exchange Pro-
gram. It was hardly surprising, therefore,
that the band's record of a year ago offered
something quite zpecial in the treatment of
seveénteen football mnarches which inclnded
representation of each university in the “Big
Ten."” The present reel version is sure to de-
light any tape fan carrying around a pulse
still capable of being accelerated. Already
announced for relense this fall are two more
recordings by this outfit on the Vanguard
label—“The University of Michigan Band on
Tour” and “Sousa.” They'll be worth watch-
ing for,

Anything Goes
Epic FLS 15100

Nearly thirty years after its first appear-
ance on DBroadway, Cole I’orter’s famous
musieal i now a New York off-Broadway
attraction. In bringing “Anything Goes” to
records, Epic¢ gives us our firgst opportunity
to hear this brash favorite of the Thirties in
performance by a  ecast that has actually
faced an audience. The young players of the
1962 production can hardly be expected to
erase fhe memories that some of us still
retain of the original star-studded cast that
was headed by Ethel Merman, Vietor Moore,

58

LIGHT LISTENING

(from page 8)

and Willlam Gaxton. This album's cast faces
less competition on records than it does
baek in the annals of the theatre. For many
years, we've had to be content with the
partial glimpse of the show that had been
revealed to us on records in Mary Martin's
wiildely admired maono album—Columbia
M4751. In that release, Miss Martin covered
n surprizingly large portion of rthe score in
performances delivered with the assistance of
an orchestra and chorus under the direction
of Lehman Engel. It is perhaps worthy of
passing remark that this new Lpic produe-
tion covers only three more songs from the
score.

Lileen Rodgers, last scen on Broadway in
“Plorello” and “Tenderloin,” is the star of
the latest revival, Her ginging style, although
not as poised as Mary Martin'y, does come
closer to the burnished sound that Ethel
Merman once brought to the familiar lyrics
of Yow're the Top, Blow, Gabriel, Blow, and
I Get a Kick Out of You. Mickey Deems, the
comedy director for the current TV hit, “Car
54, Where Are You?”’ appears in the role
made famous by Vietor Moore, As Publie
Enemy Number 13, Deems has his major solo
moment In Be Like the Bluebird. The pro-
dueers of this revival evidently felt the need
for an added quota of Cole Porter tunes to
bolster their production, They have interpo-
lated a fairly large total of six other tupes
that appear in Porter shows that preceded
and followed the initlal Broadway appear-
ance of ‘“Anything Goes”' Since the Eple
release closely follows the stage production
that hag been running in Greenwich Village,
it i3 something of a shoc¢k to encounter on
hoard the “8.S. America’ such other Porter
diehards ag 12’8 Delovely from the 1936 show
“Red, Hot and Blue,” and Friendship from
the 1939 opus “Dubarry Was a Lady.” The
sound of the small orchestra under the direc-
tion of Julian Stein is typical of the smaller
outfits generally found in theatres below Man-
hattan's 14th Street. Once you gel used to it,
you'll gearcely miss the flossfer pit bands that
are taken for granted on the Main Stem.

Ethel Merman
Reprise R-6032
Della Reese: Della on Stage
RCA Victor LSP 2568

Tt's a pleasant coincidence to encounter n
new Fthel Merman album during the same
month that her old show, “Anything Goeg,"” is
revived oo records. Listening to Misgs Mer-
man’s recollection of the great songs of her
eareer, including three tuneg from that Cole
Porter classic, it is somewhat staggering to
realize that 32 years have gone by since the
first Merman show made her name n hyword
in the entertainment world. No attempt 18
made in this album to follow a precise chron-
ology of her umsieals despite the fact that
the opening tune i8 I Got Khythm from the
production that introduced the Merman style
to musical comedy audiences—Georze and
Ira Gershwin’s “Girl Crazy.” During the rest
of that fantastic Thirties decade, Ethel Mer-
man appeared in a total of seven Broadway
musicals, A top star in those days evidently
had no problem finding a new show. A8 goon
ag one production showed slgng of faltering,
another one was waiting to make use of her
talents. Inm addition to Porter, Miss Merman
worked for many leading song teams of the
day . . . Henderson and Brown, Richard Whit-
ing and Buddy DeSylva, and Arthur Schwartz
nnd Dorothy TIields. The only item in (lis
collection not usually associnted with the
singer is the sentimental ballad But Not For
Me¢ from the score of “Girl Crazy.” Miss Mer-
man obviously welcomed the opportunity to
choose some of her own repartory todny after
all these years of belng assigned 2 fairly
specialized type of song. Billy May, long
associated with a rhythm of hard-driving
bounce, was a logical enough choice to ar-
rangeé and conduct the selections heard in
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Ethel Merman's first
swinging orchestra.

Della Reese, in her latest RCA album, re-
verses the procedure followed in the Merman
release. Instead of moving from the foot-
lights to a recording studio, Miss Reese moves
a specially Invited aundience into the Inrge
studio at Manhattan's Webster Hall where
she proceeds to beat them into a happy pulp
with her hammering delivery of a collection
of standards, spirituals and blues. With the
exception of Someday, her special hit on
single records, none of the material heard
here has ever been recorded before by Della
Reese. A bonus for her more ardent fans is
the running stream of encouraging patter she
provides between selections.

appearance with a

Dick Liebert: Great Love Themes
Reprise 9-6037

During all the years Dick Liebert has been
busy at the conmsole of the Radio City Music
Hall organ, he has invariably reached his
Iargest audience after the last show of the
day wag over. His recording sessions gener-
ally begin after midnight as soon as the vast
auditorinm has been abandoped by the day’s
audlence. During the all-night session that
zave Reprise this record, a crew of sixteen
technicians worked with Liebert to get on
tape the subtle shadings of a program devoted
exclusively to music designed for late evening
listening, This is one of the few organ records
around that doesn't include a novelty or {wo
for change of pace. If yon have no objection
to one mood sustained thronghout an entire
record, this could be your dish. Some organ
fans, on the other hand, may appreciate a
word of warning about the undeviating
nature of a program that never moves far
away from the Moon Love and Lamp Is Low
sort of thing. Liecbert gets around the prob-
lem to gome extent in bis choice of keyboard
voices. Many of the tunes spotlight the or-
gan's equivalent of string instruments, A
cello iz imitated in THl the End of Time, a
viola during Full Meon and Emply Arms and
a violin in Tonight We Love. A Masgon and
Hamlin plano, wired to the organ's keyboard
at a reputed cost of $25,000, repays some of
that investment in the course of Sony of Love
based on Schubert’s “Unfinished Symphony.”
Technical proficiency in the processing of the
dize could best be described as almost tops.

Martyn Green: The Gilbert and Sullivan

Songbook
MGM Tape STC 3980

There are instanceg when the tape version
of n releage is superior to the disc and this
happens to be one of them. When this col-
lection of Gilbert and Sullivan songs first
made {ts appearance on dises toward the
close of 1961, it made only a moderate stir
in record eireles. It's hard to predict how
nany new roofers this album will attract in
tape form but T'll venture the opinion that
most listeners familiar only with Martyn
Green's MGM record will get an added Kkiek
when they hear his virtuoso performance on
tape, The clean processing accorded this reel,
combined with sensible balance in equaliza-
tion, gives tape an unusual opportunity to
demonstrate what it can do in bringing out
the subtlety of inflection a real singing actor
is eapable of in the later stages of a long
career. It may surprise even those G and S
fans who used to look forward to each of his
famous 78-rpm albums that Martyn Green
hias been speaking and singing the lgrics of
Sir Willlam Gllbert for thirty-eight years. No
one is better gunalified to instruct our genmer-
ation in the finer points of recreating an era
filled with characters who managed pomp in
any circumstance. The British recording
crew treats Green with obvious affection.
Since he Is pretty muech the whole show, the
engineers were able to work much closer in
each song than they would have in a record-
ing session employing a full cast in a com-
plete production. When Green launches into
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SOUNDY

... from the world’s most experienced manufacturer of

o]

|
!

@ Exclusive Silicone lubrication in all
“ScorcH” Recording Tapes protects :
against wear, helps maintain gap toler- |
~ ance (above) and preserve the full fre-
quency response of recorder heads and
tape! Abrasive action of ordinary tapes
causes recorder head wear. And several i
mils of wear can open the tiny head gap |
(below) by a few thousandths of an
inch—cut frequency response as much
as a full octave!

How to keep your head in 4-track stereo!

recordists alike insist on “ScorcH” Recording
Tapes. High-potency oxides make possible thinner,
more flexible coatings that ensure intimate head-
to-tape contact for maximum frequency response,
wide dynamic range, sharp resolution. Precise

EXCLUSIVE SILICONE LUBRICATION
IN SCOTCH® BRAND RECORDING TAPES
PROTECTS HEADS, EXTENDS TAPE LIFE!

When abrasion can actually wear away frequency

response, as shown above, today’s delicate 4-
track recorder heads deserve tender care. They
deserve the exclusive protection of Silicone lubri-
cation that’s available only in “Scorcn” BRAND
Recording Tapes and lasts the lifetime of the tape.

Silicone lubrication not only protects against
wear—it extends tape life, eliminates chance of
squeal by assuring smooth tape travel! Silicone
lubrication is nnplc'mdlcd throughout the oxide
coating of all “Scorcn” Recording Tapes. It’s
completely clean and dry—nothing gummy to
altract rust or clog head gap.

This built-in lubrication is one of many rea-
sons why professionals and discriminating home

“SCOYCH™ AND THE PLAID DESIGN ARE REGISTERED TRACEMARKS OF
MINNESOTA MINING A MANUFACTURING CO.. ST PAUL I, MINN.
LXPORY: 55 PARK AVE.. NEW YORK. CANADA: LONDON, ONTARIO, ©1962, 3M CO
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backing and coating thicknesses assure identical
recording properties inch after inch, reel after
reel. So to help ensure the lasting fine sound of
your equipment (4, 2 or full track) we suggest
you play the favorile
. “Scorcn’ BRAND!

For free descriptive
literature, write
Magnetic Products
Division, Dept.
MCT-112, 3M Com-
pany, St. Paul 1,
Minn.

=

Magnetic Products Division Bm
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‘A convenie_n“t service to AUDIO readers.

e e g

High Fidelity Simplified
Harold D. Weiler

The complete hi-fi story —
answers ol! questians obout
tuners, chongers, amplifiers,

tope recorders; speakers, S”M 8
recerd ployers, etc. Lots of . A
ideas for custom installo-

tions. Tells how to achieve
concert holl reception in
your home. 21§ poges.

No. 142 $3.30

Getting The Most Out Of Your Tape Recorder
Herman Burstein

Writien in “'‘plain tolk’ fer
the man who has, or wishes
10 buy, a tape recorder. It
answers the myriad ques-
fions roised by lope record-
ing enthusicsis. Its chaptess
cover every phase of opera-
lion and maintenance—from
adding a fope recocder to
the hi-fi system, ta a thor-
ough dissertotion en micco-
phones. Lats of practicol
information an how to buy.
176 poges.

No. 251 §4.25

McProud High Fidelity Omnibook
Prepared and edited by
C. G. McProud, publisher
of Audio and noted au-
thority and pioneer in
the field of high fidelity.
Contains o wealth of
ideas, how to’s, what
to’s, and when to’s, writ-
ten so ploinly that both
engineer and layman can
appreciate its valuable
caontext. Covers planning,
problems with dacoration,
cabinets and building hi-
fi furniture. A perfecr

guide.
No. 115 $2.50%

Handbook of
Sound Reproduction

Edgar M. Villchur

Right up to date, a com-
plete course on sound re-
production. Covers every-
thing from the basic
elements 1o individual
chapters of each of the
important components of
a high fidelity system.

No. 110 $3.75°*

“the best of AUDIO” —
edited by C. G. McProvd

Tope Recorders and Tape Recording’
Harold D. Weiler

A complete book on home
recording by the author
of High Fidelity Simpli-
fied, Easy to read and
learn the technigques re-
quired for professional
results with home re-
corders, Covers room
acoustics, microphone
techniques, sound effects,
editing ond splicing, etc,
Invaluable fo recording
enthusiosts.

No. 112 Paper Cover $2.95*

e MONTHLY SPECIAL!

A new compendium of
AUDIO knowledge. Here
is a collection of the
best of AUDIO — The
AUDIO Clinic by Joseph
Giovanelli . . . noted
audio engineer and the
original high fidelity an-
swer-man — EQUIPMENT
PROFILES edited by C. G.
McProud . . . Editor of
AUDIO. Here is o wealth
of hi-fi and avdio infor-
mation. Answers ta the
most important issues in
high fidelity and o valu-
able reference.

No. 124 Volume | $2.00*

SAVE $5.25

Save over 459% with this collection of AUDIO Books.
Handbook of Sound Reproduction ($3.75) “best of AUDIO™ ($2.00)
McProud High Fidelity Omnibook ($2.50)

Tape Recorders & Tape Recording ($2.95)

TOTAL VALUE OF ALL FOUR BOOKS $11.20
Your cost ONLY $5.95 POSTPAID
This offer expires November 30, 1962. Good only on direct order to Publisher

CIRCLE 0S300

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

Please send me the books I have circled below. 1 am enclosing the

* All U.S.A. and CANADIAN
orders shipped postpoid.

Add 50¢ for Foreign

ocders (sent at buyer’s risk).

full remittance of $........oomvicnireicsriccinsirenrresis (No €.0.D. or billing.)
110 112 115 124
142 251 0S300
NAME
ADDRESS
CITY. ZONE STATE
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some of his echoice specialties from produc-
tions such as “Pirates of Penzance," *Prin-
cess Ida,” or "Trial by Jury.,” this tape seeks
out each tiny quaver in the portrayal of
character. Here's one recording of G and S
operettas thnt requires no libretto to assist
the listener in following the lyrics. Since no
single performer could be expected to convey
the atmosphere of the eizht productions rep-
resented here, Junme DBronhill and Andrew
Gold take care of rome of the roles whaose
pathg happen to eross that of the characters
portrayed by Martyn Green, Ornadel leads
the orchestra in arrangements by Robert
Creis that restore much of the freshness thix
musi¢c once had before it beeame encrusted
with years of half-hearted performance by
high school orchestras. While in no way n
complete substitute for the full-length G and
S productions available to tape fans on reels
issued by London Records, this tape iz bound
to be one of the most frequently played items
in any Gilbert and Sullivan library.

George Chakiris
Capitol ST 1750

James Shigeta: We Speak the Same

Language
Choreo AS-7

Two voung motion picture luminaries make
their solo debutx on records this month. In
doing so, they underline once more how de-
pendent the record companies are on the Ini-
tiative of the movies when it ¢comes to spot-
ting and developing new talent. Chakirfs
comes to records after a whirlwind elimb in
show business that began to gain its real
momentum agfter a twenty-month run on the
London stage when he wag selected to play
the role of Bernardo in the recent film ver-
sion of Leonard Bernstein's “West Side
Story.” Aleng the way, Chakiris hasn’t had
too much opportunity to smooth ont every
wrinkle in his singing style. His breath con-
frol is apt to get a bir out of hand in more
formal music such as Victor Herbert’s I'm
Falling in Love with Someone which ealls for
considerable poise on the part of the per-
tormer. Quite understandably, he has his best
success in the two excerpts from “West Side
Story” Tonight and Maria. Another
Broadway production, the top-ranking “How
to Succeed in Business Without Really Try-
ing,” provides a good clue to Chakiris’ future
handling of show material in general. In
I Believe in You, by no means the casiest
song Robert Morse hammers home in that hit
seore, Greorge Chakiris puts on display the
warm showmanship of a rising star. He'll
bear watching.

The Choreo label distributed by MGM Ree.
ords introduces a promising naw ftalent In
the person of Hawailan-born James Shigeta.
His career so far points np the value of going
Horace Greeley one hetter and moving west
from his natlve land—-all the way to Japan,
After a stint at New York University—where
he discovered that mnsie was more important

to him than creative writing—Shigeta took
his first step toward nu professional career

when he placed first in a Ted Mack Amateur
Hour. The Korean War goon had him in a
Marine uniform. YWhen he abandoned hix
Staff Sergeant stripes two and one¢ hall years
later, Rhigeta started singing again and ac-
cepted the lead in a musical revue to be
produced in Japan. In that somewhat im-
probable spawning ground for a film career,
he found an entrance to Hollywood. Jim
Shigeta became the toast of Japan on the

bagis of his vecord of Love Letters in the
Seand which s0ld more than two million
copies. After that ft was a short step fo

Japanese television and stage shows with the
aild of a tutor hired to help him wnravel the
mysterles of an Oriental language. When
word of his unusual achievement reached the
States, he was engaged to appear with Shir-
ley MacLaine on the Chevy Show. Then fol-
lowed American screen appearances in “The
Crimzon Kimono,” “Wnalk Like a Dragon.”
“Bridge to the Sun,” and his first Ameriean
film singing role in “Flower Drum Song.”
With a list of ecredits that long it’s no wonder
that Shigeta turns in a recording that is
heads and shoulders ghove the usual debut
release. =
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SPECIAL PRE-PUBLICATION

FFER !

SA\VE 95¢ = Ready Decemiber 15t

Pay only $3 for this new volume published
at $3.95 . .. we pay the postage®!

The SIXTH AUDIO ANTHOL-
OGY includes articles on two most
significant milestones in the field
of high fidelity: FM STEREO and
TRANSISTORS IN AUDIO
EQUIPMENT.m The FM STER-
EO articles which appeared in
Aupio — the original magazine
about high fidelity — were written
by the men who actually worked
on the system approved by the
FCC. The articles pertaining to
TRANSISTORS IN AUDIO AP-
PLICATIONS cover interesting
aspects of designing with the semi-
conductor. ®As in previous edi-
tions of the AUDIO ANTHOL-
OGY, the SIXTH is a compilation
of important articles which ap-
peared in Auplio over a period of
about two years. And, all of the
articles were written by knowl-
edgeable and experienced authori-
ties in the field. ®The SIXTH

ANTHOLOGY-RADIO MAGAZINES, INC.
P.0. BOX 629
MINEOLA, NEW YORK

Enclosed is my remittance for $ . Please sen

me the items checked below:
AUD,IO ANTHOLOGY 1is a ] copies of the 6th AUDIO ANTHOLOGY @ §$
meaningful reference for everyone POSTPAID?®.
in the diverse fields of audio engi- O copies of the 5th and 6th AUDIO ANTHOLOG
' = : at the special combination price of $5.50
neering, recording, broadcasting, il
manufacturing and servicing of B N
components and equipment, and
for the audio fans who made this NAME
business of high fidelity what it is
today. ADDRESS
Save another $1 by ordering the 5th
SAV E M 0 R E ! AUDIO ANTHOLOGY at the same time. CITY ZONE
Both the 5th and 6th sent postpaid* at the special low price of
$5.50. .. regu!ar rice f oth is $7.45! STATE
A 6OOD IDEA! The Audic Awtlw%ogq okes *POSTPAID anywhere in the U.S.A. Add 25¢ per book
for foreign orders. This offer expires December 31, 1962,
o swell Gikt... jon Ximoa on any occasion.
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EQUIPMENT

PROF

HEATHKIT STEREO TAPE
RECORDER, MODEL AD-22

The Heathkit Model AD-22 tape recorder
is a 2-track machine designed to record
and play 4-track mono and stereo, with
record bias and audio output being sup-
plied from the built-in preamp. The AD-22
is supplied in kit form (or preassembled),
and is a kit in the old sense of the word—
the only parts that are preassembled are
the capstan bearing assembly and fhe main
wiring harness. Of course we are all aware
of the trend to package and partially as-
semble kit units, to the extent that some
normally complex kits can be assembled in
a mere handful of hours. This latter cate-
gory is really quife ideal for the audiofan
who wishes to save a little money and also
get a much closer look at the insides of hiy
audio system. On the other haund, the ex-
perienced audiofan who wishes to save
more will gravitate towards the less elegant
package such as thias Heathkit unit.

For example we found, on opening the
box, that all the small parts were dumped
into two moderate-size brown-paper bags.
Of course the experienced builder immedi-
ately sorts out the parts in some neat array
—in faet this procedure is suggesfed in the
manual. On the other hand, it is not diffi-

d

I

[E38538] © O
«0 ®® o

cult to imagine the reaction of the less
experienced builder; the hopeless feeling
when confronted with a jumbled mass of
parts which are not familiar to him. For
fhe latter reasom we would suggest that
the less experienced builder would be wise
to be prepared emotionally and have suf-
ficient available time before tackling this
kit.

Insofar as time is comncerned it took wus
just a hair over 16 hours to get the AD-22
put together and operating correctly. It
would have taken us somewhat less but we
found the mechanieal 7eadjustments rather
time consnming. We will go into that as-
pect later.

On the whole, we found the AD-22 to be
a good performer, basically satisfying the
need for a moderately priced tape deck. In
addition, the AD-22 is a very uncomplicated
and relatively rogged machine which shounld
provide a good level of performanece for a
long time.

Mechanical Circuit

The driving power for the mechanical
system is supplied by a single-speed indue-
tion motor which is coupled to the capstan
by means of a round rubber belt. (Actuslly
the motor drives a rather substantial fly-
wheel which in turn drives the capstan.)

Fig. 1. Heathkit stereo tape recorder, Model AD-22,
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The AD-22 is a 2-speed machine and speed
selection is achieved by raising or lowering
the shaft just to the rear of the head cover
—in the up position the speed is 7% ips
and down it is 3% ips. The capstan speed
is determined by the size ratio between the
motor pulley and the capstan flywheel: the
motor pulley is two-stepped, the smaller
step being for 3% ips and the larger for
7% ips. This system of moving the belt
from 2 larger to a smaller diameter (7%-
to-3% ips) requires a belt which does not
stretch, a stringent requirement. On the
other hand it has the advantage of being
unusually simple. Also, the speed that
would suffer if the belt stretehed is 3%
ips which is not a sericus loss in many
cases. The method whereby the belt is
shifted is also rather simple: the shaft
which projeets above the deck moves a
forked finger that straddles the belt, and
the belt moves down or up to follow if the
motor is rotafing.

In the play or record positions, the tape
is clamped to the capstan by the capstan
idler thus moving the tape toward the take-
up reel. At the same time the takeup reel
is driven forward by a belt which runs be-
tween it and a pulley mounted below the
capstan idler. Thus the motion of the
capstan is transmitted to the capstan idler
and from there to the takeup reel. Head
pressure is achieved by means of a spring-
loaded compliance arm between the cap-
stan and the takeup reel and also by a
holdback arm whose felt face presses the
tape against the tape guide located between
the supply reel and the head assembly.
There are no pressure pads to grind the
tape across the head. Also there are no
tape lifters to take the tape away from the
head during fast forward or rewind.

Fast forward is accomplished by mechan-
jcally shifting the takeup brake drum so
that it presses agaiust a rubber surface on
the motor pulley. Rewind is accomplished
by pressing the supply brake drum against
a rubber-faced idler which in turn presses
against a smooth surface on the motor
pulley.

The forward oblique rewind control may
be turned from one position to the other
without pausing for the nzutral position so
that the tape may be “jockeyed” easily to
locate a puarticuliur pussage. The play con-
trol however is locked in neutral when the
forward oblique rewind control is being
operated. This precaution is necessary to
prevent the tape from Dbeing broken by
switching too fast from rewind to play.

In essence thep, the mechanical circuit
consists of a single-speed induction motor
driving the capstan system by means of a
belt in order to reduce flutter, while the
fast speeds are direet or idler driven to
accomplish their mission as quickly as pos-
sible. The coneept and execution are simple.

Electrical Circuit

The electrical cirenit for the playback
preamplifier is extremely simple since it is
very limited in function; all it has to do is
amplify the signal from tlie playback head,
produce the proper NAB playback equal-
1zation, and send this signal out to the rest
of audio system in proper style. T'o accom-
plish these simple purposes, the preamp
utilizes three stages of amplification (actu-
ually three tube sections ¥y, V,p, and Vi)
and a cathode follower ontput stage, Vyp.
(We will not make mention of tube types
sinece the only type used in the preamp
is the 6EU7, 2 twin triode.) NAB equaliza-
tian is applied at ¥V, with the internal re-
sistance of the tube and its plate-load re-
sistor being part of the equalization circuit.
It should be noted that special attention i
exhibited in the low-level stages in that
low-noise resistors are used in the cathode
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“Audio” confirms this is

a dangerous

When we termed our loudspeaker ‘‘dangerous,” we
expected confirmation by experts. But we never expected
everyone to agree. Always there is one dissenter. Who will
it be?

It is not Audio Magazine. Quite the reverse. In their
September issue, Audio said: “The EMI Model DLS-529
is a true ‘bookshelf' speaker in size...and far from book-
shelf in sound.” As we said, the DLS-529 is dangerous
because it demands reappraisal of previously-accepted
standard of excellence. And please don't ask us to re-
design it to make it sound like an ordinary bookshelf loud-
speaker (even though it costs only $159.00%).

Too, we called our loudspeaker dangerous because its
transient response reveals flaws in any equipment used
with it. Audio Magazine calls the transient response ‘'fine”’
and says, ‘'(it) handles the frequency spectrum from 40
cps to 15,000 cps with realism and good precision, re-
sponding excellently to the attacks of some especially
heavy piano passages.” Heavy piano passages are a trial
for everyone—from recording engineer to speaker designer.
And the transient response must be exceedingly fine to
“respond excellently’” to fierce piano attack.

€$160.00 tn south and west.
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loudspeaker

Audio also cites the DLS-529 for its bass, saying that
the ‘‘bass reproduction is of the tight variety.” Of course
it is. But let Audio tell why we've designed it this way. “It
avoids,’’ the journal reports, *'the overblown fullness which
was characteristic of some speaker systems not many
years ago.”

A word to the stereo-minded about high frequency dis-
persion. This function is the way sound ‘‘fans out” from
the drivers. If it's narrow, the stereo effect is poor. Audio
Magazine noticed that the DLS-529's high frequency dis-
persion is ‘‘unusually smooth and rather wide." Audio also
said, “’As might be expected, a pair of (these units) pro-
vides really excellent stereo coverage.”

And there you have it from the experts—unsolicited,
unqualified, undeniable confirmation anew of the dangers
of the dangerous loudspeaker.

For further information, write Scope Electronics Cor-
poration, 10 Columbus Circle, New York 19, N.Y,, exclusive
distributors of EMI Loudspeakers and Integrated Tone
Arms and Pickups.

{ELECTRIC AND MUSICAL INDUSTRIES LTD.) ENGLAND EMI
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and plate cireuits of the first two stages in
each channel. In addition, in these stages,
d.e. heater biax and hum-bucking po-
tentiometers are used to minimize hum.

The record cirenit is, in o sense, the re-
verse of the playback civenit with several
necessary embellishments. First of all, the
record eirenit accepts signals from both a
mierophone and/or a high-ontput source
such as a tuner. This mukes it necessary to
have two sefs of gnin controls as well as
entry point at different stages of amplifiea-
tion. Next it has a VU-type meter for
monitoring the input signal in each chan-
nel before it reaches the record head. Also
record bias is necessary to enable the signal
to he recorded on the tape with minimum
distortion; this requires a bias osecillator.
An erase head is provided so that the tape
carries no signal by the time it veaches the
record head. Finally, the recording curve
(on the tape) is the inverse of the play-
back eurve: if the two enrves were “added
up” the resultant earve would be a straight
horizontal lI'me. In addition, record equal-
ization is Jdifferemt for the two speeds af
which this machine ean record, and thus
additional eircuitry is necessary.

We will not give a stage-by-stage de-
deseription of the reeord ¢irenit because
it is rather straightforward and without
any especinlly distinguishing characteris-
s. We shiould mention, however, that the
bias oseillator tube is a 12AUT and the
oseillation frequency is 000 eps.

The power supply utilizes a full-wave
voltage doubler followed by a four-seetion
filter network for the B-plus voltage.

Conshiuction

Previously we noted that a  certain
amount of cxperience might be helpful in
eonstrueting the AD-22, We were referring
to the money-saving packaging coneept
which Heath pioneered. Tn addition to parts
handling experience, a certain amonnt of
mechimical savoir faire would be extremely
helpful too. Let us hasten to say that this
13 not a criticism of the kit but rather an
awareness of the inevitable mechanieal ad-
justments and the diffieulty in performing
some of them on a completed unit. It's not
just a matter of patience, that's not the
type of experience we were referring to,
but more 2 matter of being able to visual-
ize how parts interrelate.

For example, we experienced some dif
ficolty gelting the rewind funetioning
properly. First we consnlted the manual
in that special seetion devoted to diffieult
problems. Unfortunately all the advice and
analysis offered failed to locate the dif-
fieulty. Then we just propped the machine
up so that the reealcitrant area was clearly
in view and proceeded to operate the re-
wind control. Then the cause of the dif-
fieulty became clear: the arm which is
supposed to move the rewind brike drum
in contact with the idler was not moving
far enough. Tt wag then a matter of lo-
cating the point where the arm had be-
come snagged. This turned out to be not
as easy as we expected; the arm had gotten
off its track in a rather hard-to-see way.
Anyhow, the point of all this is that me-
chanical adjustments can be more eomplex
than appears on the surface and being
able to visualize operation is helptul.

In spite of the previous disenssion, the
AD-22 is really rather simple to build,
both meehanically and eleetrically. The me-
chanieal assembly was mot in any way
complieated by “tight corners” or difficult-
to-understand directions. To the contrary
we find the instruetions concise and un-
ambiguous.

Blectrically, the AD-22 went together
with extreme ease. Contributing largely to
this is the printed circuit board which
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mounts most of the preamplifier cirenitry.
Anather major time and temper saver is
the prefabrieated harness for the power
supply aml oscillator chassis; the wires are
all neatly laced in position with break-
outs at the proper locations to make wir-
ing simple. A rather neat inmovation in the
manual ig the combination of pictorial and
proecedure in assembling the components to
the cirenit Dboard; the step-by-step pro-
cedure surrounds the pietorial of the hoard
with arrows leading from the assembly
step to the component location oun the
board.

The use of illustrations in the manual is
almost lavish when compared with the type
and number found in manunalg o few years
ago. On the other side of the ledger, we
found some of them inconveniently placed.

As mentioned previously, it took us 16
liours to assemble the AD-22 with a certain
amount of the time consumed by readjust-
ments. We feel that is not likely that the
mechanieal adjustments will be completely
correct until the entire unit is aszgembled
(we are not referring to the diffienlty we
deseribed before). In reality the possi-
bility of cheeking mechanical operation is
not suggested until affer the electrical ns-
sembly has been complefed and installed.
We wonld suggest that the motor plng
be installed and plugged into a power
source, the knobs installed and the unif
cliecked prior to starting the electrical as-
sembly. For one thing, the mechanical
“pieture” will be fresh i mind, and seec-
ond it will Lbe easier to get at the mecha-
nism.

Performance

The most signifieant characteristies for a
tape recorder and playhack machine are ac-
curate speed, low distortion, high signal-

to-noise ratio, wide frequency response, and
good separation between channels. In ad-
dition, an important eharacteristic iz the
way the machine handles tape.

In all these arcas the Heathkit AD-22
performed well, easily meeting the pub-
lished specifications. (We would like to
point out that we have never tested =
picce of Heath equipment whieh didn't
meet all its published specifications easily
—and the specifications are invariably well
defined and valid.) In the aren of speed
acenraecy we found it to be within 1 per
cent at T'% ips, and at that speed wow
and flutter was 0.18 per eent. The har-
monie distortion was speeified with o 400-
eps signal using NAB procedure, and with
these conditions the distortion was 0.84
per cent. At the same recording level used
in the distortion test, signal-to-noise ratio
wis 47 db aud channel separation was 40
db. Frequency response at 716 ips was
within 3 db from 40 te 15,000 ¢ps as speci-
fied although over most of the ru it
was within 1 db. The playback equaliza-
tion was within NAB limits.

There are no published specifications for
tape handling capabilit but from onr
experienee we would classify the AD-22
as a machine which handles tape well. That
is, it had positive control of the tape under
all ranming conditions, and it handled the
tape gently. It should be pointed out again
that fhis machine does not use pressure
pads at the head and thus should have less
head wear than machines that do.

In sum, we would rate the Heathkit very
well for its performance characteristics
m its eategory, suitable for the kit builder
with some experience. It could also be ap-
propriate for the less experienced builder
with good mechanical ability. In either
ense, at its price it is an excellent buy.

L-20

Fig. 2. Shure-SME tonearm, Model 3009 Series 2.

SHURE-SME TONEARM,
MODEL 3009 SERIES 2

For the past year or so, the name SME
has cropped up whenever fine tonearns
were the snbject of conversation. This Eng-
lish firm has now become assoeinted with
Shure Brothers, a name known and re-
speeted in this country mainly as a manu-
facturer of ftop-quality cartridges. (In
reality the Shure people also make a very
fing arm in their own right, which we have
reported in the past.) Thus we see two ex-
cellent reputations joined and, as well shall
deseribe more fully, a happy marriage it is.

Pirat a few deseriptive words about the
arm. The Model 3000 Series 2 js essentially
the same 9-in. SME amm we lave heard
about except that it now sports a rather
simple “bias adjuster” which compensates
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for what we call “skating” force—the fen-
deney of the arm to move towards the cen-
ter of the record and thus exert more force
on the wall of the groove closest to the
center. The canse of tlis “skating™ force is
the friction between stylus and record in
combination with the offset of the arm,
which produces a turning moment about
the vertical pivot towards the centor of the
record. The bias adjuster applies an op-
posing force and it is adjustable to com-
pensate for the stylus force.

The Shure-SME arm is one of the few
we know of which compensates for this in-
ward foree (we can think of only three off-
band). Some people have wondered as to
the importance of this adjustment with
arms that can track with stylus forces of
1 gram or even less. In fact, it is our un-
derstanding that the SME people were in
the doubting Thomas category until they
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TRIE FURN 1S 1N wkE RKNOWING

More Uses for Versatile Tarzian Tape

Trains in the Living Room
Tape belongs at parties—to provide pre-taped entertainment,
and to record activities while they happen. If you have a

stereo machine, how about suddenly interrupting taped
background music with the sound of a freight train that
seems to be running right through the party room?
Don’t forget that many people have never heard
themselves talk. Let your guests take turns recording for
later playback...on Tarzian Tape, of course.

Double Your Pleasure
With an Extra 145 Inch

Here's good news for owners of battery-operated tape
recorders, If you feel restricted by the standard 3-inch
reel capacity, try the new Tarzian 3% inch reel for %-mil
“tensilized” Mylar* tape. Tape footage and available recording
time are doubled. You get 600 feet of Tarzian Tape and
one full hour of recording at 3% i.p.s.—compared to
300 feet and 30 minutes with the old-fashioned 3-inch reel.

Tarzian’s Free Booklet

“The Care and Feeding of Tape Recorders,”
has 16 pages of additional ideas for using
and maintaining your tape recorder. Get
your copy from your tape dealer, or write to
the address below. Meanwhile, depend on
Tarzian Tape to capture every sound with
professional fidelity. Available in 115-mil
and 1-mil acetate, and in 1-mil and 15-mil
tensilized Mylar—on 3, 314, 5, and 7-inch
reels to meet every recording
requirement, The price is com-
petitive—the quality is un-
challenged.
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Read While You Drive?

Not really...sometimes it's just impossible for you to give
the children a “live” reading performance. But you can
keep them happy during lengthy auto trips, or any other
time when boredom sets in. Play their favorite stories,
pre-recorded on Tarzian Tape at a more convenient
time. When the kids begin to read for themselves—erase
the stories and let them record their homework!

*DuPont Trademark

SARKES TARZIAN, Inc.

§ World's Leading Manufacturers of TV and FM Tuners s Closed Circuit TV Sysiems » Broadcast

tor Devices

MAGNETIC TAPE DIVISION*BLOOMINGTON, INDIANA
Export: Ad Aurloma, Ine., N.Y.

Equipment » Air Trimmers « FM Radios « Magnetic Recording Tape « Semi
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studied the problem in their labs. The
point is, if you are going to the trouble of
producing an extremely fine tonearm, a8
these people evidently have, it is important
to eliminate every conceivable form of dis-
tortion you know about—and fthat goes
double for stereo.

The Shure-SME Model 3009 uses knife-
edge bearings to achieve the effect, and
close to the precision, of a laboratory bal-
ance. The very low friction of this type
of bearing is an important factor in the
ability of tbis arm to track with a stylus
force as low as a % gram with a properly
compliant cartridge. Of course these knife-
edge bearings are used only in the verti-
cal pivots, but the horizontal pivot bear-
ings are extremely low in friction too.

Fig. 3. Shure stereo cartridge, Model

M33-5.

An interesting and very useful feature
of the Modol 3009 is the built-in “dash-
pot” for gently lowering the arm to the
record. (For those who are not familiar
with teehnical English, a dashpot is a hy-
draulic cylinder which acts as a very gentle
brake. With this device it is possible to
lower the stylus much miore gently than
the usual audiofan can manage. And raise
it too.

Aside from low bearing friction, a high-
quality arm should have no resonance
points, or if it does they should be well
outside the sudible range and damped. We
found that the Shure-SME arm showed a
peak at about 12 eps. Although this reso-
nanece is somewhat higher than we expected
of this arm, it was well damped by the
fibrous filler inside the arm; certainly it is
attenuated sufficiently to be ineffective in
the audible range.

One of the problems with this arm is the
rather large hole required for installation
which creates a good deal of difficulty if
the turntable base plate happens to be
fairly heavy-gauge metal as ours is. On the
other hand, the advantage gained by hav-
ing the extra space for optimum position-
ing of the arm more than offsets the in-
convenience. Using the protractor provided,
the arm is set for minimum error (0-deg.)
in the inner grooves and imereasing to
a maximum error (1%%-deg.) at the outer
grooves. The advantage of this arrange-
ment has been noted in variouns places in-
cluding the pages of Avpro. The range of
adjustment on the baseplate is 1 inch.

The plug-in shells of the 3009 will ac-
cept any standard cartridge and the plug-
in scheme is similar to the one used on the
Ortofon arm so that we would imagine
that the shells are interchangeable. Prob-
ably the ESL ghell would fit too. The leads
from the shell terminate in a four-pin
socket which mates with a four-pin plug-
and-harness terminated on the amplifier
end with phono plugs. The entire socket
and plug are shielded by a large metal can.

The stylus force is adjusted by means
of a small weight riding on a calibrated
bar parallel to, nnd just forward of, the
counterweight. The calibration weight
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comes in two sections; with both sections
on, the calibration marks indicate %4-gram
steps, the range being from 3%; to 5 grams;
with one section removed, each step in-
dicates Y4-gram steps and the range is
from 14 to 2% grams. We were unable
to check the ¥-gram setting, but from %-
gram up we found the settings aceurate.

The Shure-SME 3009 permitted us to
track well with the Shure M33-5 cartridge
at 1% grams althongh the manufacturer
recommends 2 grams. Also we were able to
track well with another high-compliance
cartridge at Y-gram less than we had
been able to achieve in another high-
quality arm.

In summing up the over-all excellence of
this arm we must mention the all-stain-
Jess steel eonstruction which makes the arm
look as well as it performs. The Shure-
SME arm is not inexpensive. In fact it is
one of the most expensive arms of its type
on the market; another example of the
fact that quality products exact their due
(price). I-21

SHURE STEREO CARTRIDGE,
MODEL M33-5

Recently we received a notice to the ef-
feet that Shure Brothers had been awarded
a patent for the moving-magnet eartridge
which they released in 1957. That car-
tridge, the now famous M1, is the ante-
cedent of the cartridge we are looking at
today, the M33-5, and most likely & whole
host of moving-magnet cartridges. Certainly
that first stereo cartridge from Shure was
ag historie, in its way, as the stereo record.
The M33-5, althongh not quite aa historie,
iz indeed a “state of the art” device; it
contains all of the desirable advances that

Performance

It is quite obvious from Fig. 4 that the
M33-5 has an excellent frequency response
(please note that the test record nsed, CBS
STR-100, uses a constant amplitude char-
acteristic below 500 cps while the RIAA
characteristic does not; therefore the curve
below 500 eps should properly appear as a
delightfully smooth line which tilts down
instead of np). Separation is also good,
being slightly over 9 db at 13,000 cps, and
over 20 db throughout most of the range.
Perhaps the most important characteristic
of the M33 is the smooth ontput it pro-
duees. To our way of thinking, smooth out-
put whether the curve is horizontal or not,
is of extremely great importance for good
sound quality. We noted that the output of
the M33-5 is high, and it is: 8 mv per
channel at a velocity of 5.5 em/see. Tor the
test we used the Shure-SME arm with the
stylus force set at 134 grams. A 47,000-chm
load wag used. The maximum recommended
stylus force is 3 grams.

It is useful to know that the very same
cartridge is available with a 0.7-mil stylua
(M33-7) rather than the 0.5-mil stylus
used on the MB33-5. The stylus assemblies
are interchangeable so that one can convert
from the M33-5 to the -7 quite easily. The
advantage here is that one can use the -5
for playing stereo records and the -7 for
mono LP's, thus employing the correct
stylus for each task with a single change.

Listening to the Shure M33-5 proved to
be the best treat of all, as we might have
predicted from the smooth response cnrve.
We found it to be a good music repro-
ducer and perhaps the least hnm-sensitive
cartridge we have encountered in some
time. The Shure M33-5 should please a
large number of audiofans. L-22
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Fig. 4. Frequency response of Shure M33-5 cartridge using CBS Labs STR-100 test
record.

the designers have uncovered since the M1
was introduced. These advances include
very high vertical and lateral compliance
(20 x 10-8 cm/dyne), low stylus mass, ex-
cellent shielding against hum being induced
from ambient sources, and considerably
higher oufput. Of course it is too much to
expeet this cartridge to be as superb as the
M1, but it certainly is in the fromt rank
both in performance and sound.

WWW amerncarradiohistery com

SUPPORT
YOUR

550C 14,
. e

MENTAL
HEALTH
ASSOCIATION

AUDIO e NOVEMBER, 1962


www.americanradiohistory.com

Loudspeakers with long linear cone
travel have become popular because of

their ability to reproduce low frequencies
when mounted in a compact enclosure. When
stereo arrived, many people found they did not
have room for two folded horns or conventional
reflex enclosures. To solve this problem JBL de-
veloped the Linear-Efficiency series. L-E cones move
3" with perfect linearity. They can be driven much
farther without damage. Mounted in a sealed enclosure
with a volume of two cubic feet, L-E speakers give you
crisp, accurate bass down to the lowest frequency on your
records. With a ducted port or passive low frequency radia-

tor, an even smaller enclosure can be used. = Typically, JBL

added precision and efficiency to the long-excursion idea. Each
Linear-Efficiency unit is an outstanding example of precision
craftsmanship, the kind of work you find in fine cameras and
scientific instruments. L-E speakers have large, edge-wound voice

PRECISION REPRODUCTION OF

coils; rigid, cast aluminum frames;
massive magnets. The closest possible
tolerances are held in machining and

assembly. Advanced design of the magnetic

circuit practically does away with stray

magnetic fields. All of the energy is concen-
frated in the gap, where it should be, available
to the voice coil. As a result, JBL L-E transducers
reproduce the complete audio spectrum — not just
the low end —cleanly, with exemplary detail. They
provide complete, flat coverage of the presence range;
have excellent transient response; deliver transparent
highs with coverage extending beyond the range of human

hearing. The Linear-Efficiency family has grown surprisingly

large. Within it there are units exactly fitted to any domestic
use and to many commercial assignments. Write for complete
details describing models in which you are most interested. We

will send you free technical data sheets by return mail.

THE COMPLETE AUDIO SPECTRUM

LEBY achieves linearity
of response never before

realized in an 87 full-
range loudspeaker. Two-

inch voice coil, treated

cone, Lans-a-loy sus-

pension, 16 ohms, 20
watls.

LE14C, the Composite

Transducer. Central ap-

erture made possible by
4” low frequency voice
coil permits mounting

high frequeney unit con-

centrically on the same

axis. A true two-way di-

vided network system

with 1200 cps crossover.

16 chms, 30 watts.

LELOA ten-inch low fre-
quency unit with three-

inch voice coil has mas-
sive magnet, cast alum-

inum frame, Lans-a-loy
suspension, treated
cone, 16 ohms, 30
walts.

LE15A is a magnificent,
powerful 15” low fre-
quency transducer for re-

producing bass funda-

mentals at concert hall
Jevels. It has a 4”7
voice coil, Lans-a-loy
suspension. 16 ohms,
60 watts,

LE75 and LE85 are com-
pression-type high fre-
quency drivers for use
with exponentially-taper-
ed horns and acoustical
lenses. They are special-
ly matched to Linear-
Efficiency low frequency
speakers. 16 ohms, 25
watls, designed for 500
cycle crossover. LESS is
larger.

LE30D is a superb high
frequency direct radia-
tor, mate for the JBL
LEIOA. Itis totally

unique in the smooth-

ness and clarity with
which it reproduces

treble and overtones.

Must be used with the
LX3-1 network. 16 ohms,
30 watts.

LE20 is an extraordinar-
ily versatile cone-type
high frequency speaker.
With its associated net-
work, IBL LX2, it may

be crossed over at 1500,
3000, or 6000 cycles.
Contlinuously variable at-
tenuator and special re-
actance permits use with

high or low efficiency
spezakers in 8 Yo 16
ohm impedance range.

PRODUCTS OF JAMES B. LANSING SOUND, INC., ARE MARKETED BY JBL INTERNATIONAL, LOS ANGELES 39, CAL/FORNIA
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ABOUT MUMIC

Players Between Notes—A

T 15 10 a.m. The orchestral players are in

position. Jackets ave draped over the

backs of chairs, instrument cases rest
open on the floor, and clouds of cigar and
cigarette smoke float upward toward the
stage lights. The timpanist, his ear close to
the drum head, gently taps the skin and
twists the tuning knobs. The oboist, (Z'ig.
1) a reed pinched between his lips, sharp-
ens another, then sounds his characteristie
barnyard eackle. The tuba player (Fig. 2)
looks over a tricky pussage in one of the
seores to be relieavsed. The IFrench horn
player ([ig. 3) squeezes a liquid valve-
cleaner into his instrument with an eye
dropper. The strings, finger-limbering, pro-
duce 2 tonal swirl whose individual com-
ponents might include anything from a
Bach Concerto to L' Hisloire du Soldal.

All this noise suddenly becomes louder
the moment the conductor is seen entering
the hall, a phenomenon caused by last
minute preparations. The crescendo is fol-
lowed by a subito piane as the musical
director mounts the podinm, exchanges
greetings with the players, puts on his
spectacles, opens the score, raps his baton,
and the rehearsal begins.

Presumably everyone should now get
down to business. But what about the wind
players who enter only past the halfway
point of the movement, or the pereussionist
whose three eymbal ¢lashes oceur at bars
390-400? These and similarly unemployed
musicians may, of course, count bars or
wait for cues, although they usually find
other things to do. For the rows of musie
stands fanning out from the podinm often
conceal activities whieh bear no eonmection
to the music in rehearsal, but which need
not affect the quality of the performance.

Reading is the most popular extra-musi-
cal employment. It is a simple matter for

Fig. 1. Oboist with reed.
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Harold Lawrence

Behind-The-Stands Glimpse

the non-player to lay a book or newspaper
on hig stand, out of the conduetor’'s visual
range. Paperbacks are a great hoon to or-
chestral musicians sinee they are compact
and, unlike hard cover books, have not
been known to topple over stands. News-
papers are less easily disgunised. The sheer
bulk of large-city editions makes them un-
suitable for mounting on music stands,
although tabloids can be thinned ount and
folded to a manageable size. The New
York Times embonpoint, however, poses
speeial problems, but these can be over-
come by extracting pages of most interest.

The big readers are naturally to be
found in the wind, brass, and percussion
sections becanse of the intermittent nature
of their parts. Experienced string players,
however, take advantage of even short
“rest periods,” espeeially when performing
a work in the standard repertoire.

Fig. 2. Tuba player reviews the score.

Jonductors are certainly aware that a
considerable amount of reading is done on
the job. Their attitude is realistic; they
shut their eves to it, hoping that the play-
ers will Liave the good sense to be diserefe.
However, when ¢onfronted by a “flagrant’
reader, they have no alternative but to kick
up i fuss. Several years ago, a composer
of light music who oceasionally indulged
in conduecting, was directing a rehearsal in
New York City. His stick teehnique was
primitive, but the repertoire was of the
familiar “pops” variety which eaused no
anxiety among the musicians. The maestro
did little more than beat time, except in
the case of one piece, which he condneted
with what was for him a dramatic flourish.
The work featured a eyvmbal clash at bar
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237, For this he was ready with one of the
few cues of his career, and his baton
whipped the air. The percussionist, who
liad recently invested heavily in the stock
market, wis anxiously studying the reports
in the newspaper spread out over hix table,
and had missed the eune. The conduetor 1m-
mediately called a halt and inquired: *Say,
what abount the ¢ymbals at bar 2372” In
prestissimo  tempo, the player folded the
newspaper, dropped it to the floor, and,
with perfect sangfroid, replied: "“You want
it louder, maestro?”

A sign on a Washington, D. C,, newsstand
warns the passershy that “Excessive read-
ing will not be tolerated.” The quick-think-
ing percussionist may have convinced our
dilettante conductor that he had indead
played his part, but here was i clear case
of excessive reading.

The orchestral player's reading matter
extends from newspapers and magazines to
Proust, languages, electronies, and cross-
word puzzles. The clarinetist, for example,
whose lips are moving as he seemingly
examines lig music part, may be actually
trying out a simple sentence in Ruossinn.

Generally speaking, the first desk player
does not indulge in on-the-job reading. His
extra-earrieular activity revolves around
his responsibility as section leader, and his
own artistic eareer. The horn leader, for in-
stance, might keep his players in their
chairs during short breaks in order to re-
hearse a tricky passage involving intona-
tion or rhythmic problems. The c¢oncert-
niaster, for whom a new concerto hins just
been eommissioned, may he busily working
out fingering and howing at every chance.

Fig. 3. Horn player lubricates valves.

The explosive growth of amateur pho-
tography has added 2 new wrinkle to the
reliearsal scene. We now find cameras
dangling from the necks of orchestral mu-
sicians who are self-appointed photo-jour-
nalists of their orchestra. Unlike reading,
special permission for this aetivity has to
be obfained from the conductor and the
management. Some of the finest candid pie-
fores of conductors and soloists have actu-
ally been shot from the orchestra seafs.

There is no doubt that the amount and
character of behind-the-stands conduct
varies according to the stature and effec-
tiveness of the man on the podium, all of
which relates to the problem of discipline,
a topic few couductors wish to explore in
publie. y: >
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The new Weathers “66’’ weighs 96 ounces

-..and every ounce is pure performance!

The Weathers 66" is the finest achievement in uncompromising
design and performance. The low mass of the Weathers '66" makes it
the proper turntable for today's high compliance stereo cartridges and
tonearms. In appearance alone, the “66’' is radically different. It is 16”
long, 14” deep, but only 2”7 high, including the integrated base. It is
the closest approach to rotating a record on air. It achieves this ideal
through unique engineering design and precision manufacturing.

The Weathers ‘66" uses two precision hysteresis synchronous
motors mounted on opposite sides of the deck, Virtually vibration-free,
they directly drive two soft rubber lathe-turned wheels which in turn
drive against the inside rim of the platter. This is the quietest, most

accurate and dependable drive system yet designed. Its -60 db. rumble
is the lowest of all turntables.

Eliminates Feedback Problem-—Because the new high compliance
cartridges and tonearms track at extremely light pressures, they can
pick up floor vibrations which are transmitted into the music as audible
distortion. The “battleship” type of turntable more easily picks up
room vibrations and transmits them with greater amplitude. When a
high compliance pickup system is used with the heavier turntable,
acoustic feedback is apt to occur. And there is no practical, effective
way to acoustically isolate these heavier units.

The Weathers '‘66" is suspended on 5 neoprene mounts which
produce an isclation from floor vibrations of more than 500 to 1. Paul
Weathers calls this system a “‘seismic platform’ (implying that only
a violent earthquake could cause any vibrations or feedback),

On Pitch—The speed constancy of the Weathers /66" is so accurate
that a special test record had to be made to measure its 0.04%, wow
and flutter content. It reaches 3314 rpm immediately, and will be
accurate within one revolution in 60 minutes. Most heavy turntables
will usually deviate 4 or more revolutions in 60 minutes—a painfully
obvious inaccuracy to anyone with perfect pitch. You hear only the
music—no rumble, no wow, no flutter, no feedback, no npise of any kind.

The *'66" is a strikingly beautiful turntable that you can use
anywhere, without installation. And you need not buy a base—it's an
integral part of the turntable! m Turntable—$75.00 net. With viscous-
damped arm—$99.50 net. Turntable and Arm with new Weathers
LDM Pick-up—$129.50 net. At your high fidelity dealer, or write: pept. AT.

Division bf Teml_eP-rc;mpfer Corp.
50 W. 44th St., N.Y. 36, N.Y.
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BAROQUE AND BACK

A Recital by the Academy of Saint Mar-
tin-In-The-Field directed by Neville Mar-
riner. (Concerti Grossi by Corelli, Torelli,
Locatelli, Albicastro, Handel.)
L'Oiseau-Lyre S0OL 60054 stereo

Here’s another of those pleasant British
groups dedicated to old musie that are a
specialty om this nominally French Ilabel,
associated with London Records (British
Decca). These concertli are played with the
proper “authentie’” small ensemble, plus solo
group and continuo accompaniment, in a
gemi-intimate style, & sound that is now ut-
terly familiar to millions of record listeners
(nnd radio listeners) the world over~—though
it stlll eludes the world’s major symphony
orchestras, which will never understand it
anyhow. (Not until the symphony concert
turns into a Cocktail Hour Musicale or n
Night Club Coff¢e Seance—it would take that
gort of revolution.)

The playing Itself is pleasantly musical,
sensitive and gentle in a Britlsh way, a bit
old-fashioned in sound. Still some of that
plop-plop-plop plodding articulation that used
to be the official way of playing all Baroque
music—nol much, luckily. Enough to give the
music & somewhat heavy cast, of the sort we
used to think mnndatory in Baroque music.

Henvy, but musical. A pleasant record.

Buxtehude: Music  (complete).

Walter Kraft.
Vox Boxes 27, 28, 29 mono
(9 LP’s)

Phew ! Vox's boxes alm to be comprehensive.
I did not play all 18 sides of this super-set.
I'd like to. but please, give me a year Or so.
The music is well worth It.

I'm not clear as to whether Vox is reisso-
ing these; in any case, it appears that they
must have been recorded over a goodly stretch
of {ime beginning in mono days and hence
aren’t techuically suitable for new release in
the usual fashion. So much the better—for the
Vox Boxes are generally bargains at their
price.

The recordIng is excellent, if not spectacu-
lar, I question to some extent the mike place-
ment, which seems to me a bit too close; but
this §s a minor problem, leading merely to a
certain lack of rapport between the echo or
livepess and the sound itself, Common effect.
What is more important is Walter Kraft's
playing, which is technierily sgkillful bat musi-
eally methodical and wnimaginative, lacking
fn humor and sprightliness, notably in {ihe
Buxtehude fugues with thelr peasant-llke
tunes. Buxtehude can be better than this. But
A goodly purt of him is here, mevertheless.
I’d recommend these boxes as an excellent
base, nt a good price, from which one may
proceed to collect and compare other perfor-
mances of the musie.

Organ

- « .

The complete Buxtehude organ works seem
to have fascinated a surprising number of re-
cording compnnies, though to my knowledge
Vox’s I8 the only ‘‘complete” set that bas been

70

RD RE

 Edward Tatnall Canby

Try These for Baroque

Vivaldi: Four Violin Concerti, Na-
than Milstein; Chamber Ensemble.
Angel S 36001 stereo
Corelli: Christmas Concerto. Tar-
tini: Cello Concerto in D. Vivaldi:
Sinfonia in G. Hungarian Chamber
Orchestra, Tatrai,
Monitor MCS 2056 stereo

From many thousands of miles
npart, on two labels of unlikely juxta-
position, come two splendldly styled
““Baroque’” recordings, ench lmpeceably
played, each refleeting the very best
sort of “authentic’” performance of the
music. It js slgnificant, I guess, that
the music §s from Italy, a eountry
which at the tlme of these composers
dominated the musleal world from Rus-
sia to Amerlen.

It 1s astonishing the way that
Nathan Milstein has tempered his vlo-
lin tone and polished his technigne to
project the extraordinary sound of this
performance—almost without vibrato,
pure, disembodied, incredlbly accurnte,
beautifully phrazed, perfectly blending
with the ensemble harmonies. It is
“authentle” in that this is the only
way the music could have been in-
tended—on sheer Internal evidence.
The seénse falls apart under the Ro-
mantie treatment of the standnrd vio-
Un technique. An amazing record and
evers music lover should have it on
hand ax lving evidence that the usual
fat, stulfy symphonle Vivaldi I8 torong
and always was. Who said Baroque
music wns thick? Not here,

By some miraculoug Intuitlon, the
distant Hungarian ensemble on Moni-
tor's dixe hasg found the same sort of
tone quulity for f{ts =similar musle.
The orchestra is somewhat larger, the
performance a bit more conventional,
but the sound i8 there even 50, Another
fine record for the man who wants to
know what Barogue musle really
sounds llke.

completed. Westminster started a series, one
dise at a time, in a sort of ultra-violet stereo
sound. The Arvchive Serles has the begin-
nings of a complete Buxtehude and will no
doubt go on to the end sooner or later. The
Haydn Society Inunched a Danish serles, of
which I got Volume 1 before the company
stopped sending them out. (That was almost
four yvears ago,) Lven Washington, a lahel
usually circumspect In the number of its re-
lenges, launched a complete Buxtehude, with
the famous Finn Viderg. I have Vol. II, any-
Tiow, as of 1960.

The nicest Buxtehude to date, in my esti-
mailon, s that from tbe tiny Overtone com-
pany of New Haven, Conn. That's because
Lauther Noss fs a splendid Buxtehnde organ-
ist, the organ is very fine, and the recording
is very hi-fi, though mono. How about 8 more
LP’s of the same, Overtone? That'd do it.

* i

Variations on Popular Songs by Swee-
linck. E. Power Biggs, organist.
Columbia MS 6337 stereo
(mono: ML 5737)

‘“Eee-power” (like zir power), ns most organ
fanciers tend to call him, got a brand new
organ for his home basge in Cambridge, Massa-
chusetts, back in 1958 and since then has
been performing on it for Columbia, Instead
of on the world's old organs nll over the place
ns featured In earlier Columbia albums. The
change, I'd say, has not been altogether
healthy, There was an enthusiasm, both verbal
and musical, in Mr., Biggs’ world-wide organ-
sampling, a sense of stimulation alforded by
the heady succession of marvelous Instru-
ments, that is lacking today in the home pro-
duction. In faet, Mr. Blggs has reverted to &
type of routine performance famiiiar for many
yenrs, out of this same bvilding on an earller
organ, via radio and on his RCA Victor rec-
ords before he shifted to Columbin.

The Sweelinck Varintions are lovely. Each is
baged on a popular tune, some of them British,
melodles that are as stralghtforward today
as then. Each offers marvelous counterpolnt
nnd elaboration and plenty of opportunity for
color-contrast, within the simple Elizabethan-
perjiod harmonies.

Mr. Biggs' trouble i{s not at all in registra-
tlon nor in technical facility, He rips along
famougly, and colorfully, too. But even so, hls
music is mechanieal, lacking in fAexibility and
phrasing. Mr. Bizgs makeg use, against all his
own hest theorles, of a mannerixm that must
date from his student days among the big,
soggy Romantic-period organs of Rritish and
Amerfcan churches—he plays a needless and
annoying stoceato, sepurating each tone from
the next. On the Romantle organs it was
either this or nothing; you tad to separate
the sounds if they were to be heard. On the
new (and old) Baroque-tvpe orzans, as Biggs
would be the first to say, there is no such
necesrity at all. Why bother, then? Fspecially
when the mannerism contributes so unpleas-
antly to a lack of phrasing and shaping of
melodic line.

XV Century Netherlands Masters. Isaac:
Music for the Court of Lorenzo the Mag-
nificent; Obrecht: Missa Fortuna Despe-
rata. New York Pro Musica Motet Choir
and Wind Ensemble, Greenberg.

Decca DL 79413 stereo

The New York Pro Musica, with the help
of some whopping foundation grants and z lot
of paying nudiences, turns out old music by
the carload. Impossible to keep up with all
thelr dlses. This one, though, has special
{nterest in that it introduces some of the
Pro Musica’s newly trained old-instrument
players and their strange instruments—
shuwms, cornetti, Sackbuts. Also the larger
choir of men and boys that now supplements
the solo slngers.

No question that this organization has
wrenched the whole business of “authentic”
music out of its complaceney. The Pro Musiea
has a new sensation every year, born ont of
solid musicology, too. Their voceal works, for
instance, are here accompanied by tbe new
weird instruments exactly as indlcated in old
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FROM Audio Fidelity Records

MOST AMAZING STEREO

RECORD EVER MADE!

THE TRIPLE PLAY MIRACLE...a revolutionary in-
novation in stereo listening. Using regular stereo
controls the listener can create infinitely variable
blends of lilting pop music with spicy jazz; or
play back pop or jazz music separately. This Triple
Play Process offers at least three times more mu-
sical entertainment than the conventional stereo
album!

Benny Golison has orchestrated and conducted spe-
cial scores for the Triple Play Process. Musicians
included are: Bill Evans, Curtis Fuller, Wayne
Shorter, others.

Selections included are: You're Driving Me Crazy,
Out Of Nowhere, Whispering, Autumn Leaves,
Lover Come Back To Me, Moten Swing, Groovin'
High, Quicksilver, Ornithology, others.

yr ) aL5 HDCLIEY STEREOOIST 3 AVSD 5308

TRIPLE PLAY STEREO

[ T e pe—
AN

mmanng Steves recard
ot

The Triple Play miracle....
Using ceqular steren_
‘controls you can ciexte
snlmitely varishle Mends
of lihing pap music
with spicy jarz
or
YOU Can tieale sepmate
Pop of jaz oaicents,

See how
i’y done |

Mono—AFLP 1978 « Stereo—AFSD 5378

Unprecedeited |

It's a new beat ..

.a fresh musical diversion..

it's BOSSA NOVA!...the new Brazilian jazz creating

Interest across the country
B STEREO

musical excitement and

BUSSA NOVA

JUST RELEASED!

Featuring Lalo Schifrin with Leo Wright;
Rudy Collins, Christopher White and
others playing: Boato, Chora Tua ',
Tristeza, Poema Do Adeus, Bossa Em
Nova York, 8 others.

STEREO—AFSD §981/MONO—AFLP 1981

STEREODISC 25%)

FIRST RELEASE BY

Audlo Fidelity Records

)

Mono—DM 4301 e« Stereo—DS 4601

CIVIL RIGHTS
EPIC IN SONG!

“Negro folk music, which has been singing of a
promised land since the days of slavery, has
become a vital force in fulfilling that promise in
the South today.” ... Aug. 20, 1962, New York
Times.

Many of those who are singing here had just
come out of jail before the record was cut..
These kids are out to change the world and you
can tell it by the way they sing. When they sing
WE SHALL OVERCOME they aren't kidding!

4 aubio

FIDELIYY QN Yo

A fast-moving, guided
tour through the

 STHRHL
SPECTACULAR

DEMONSTRATION
& SOUND EFFECTS
oy

stereo effects have
been ingeniously
conceived -and
precision engineered
to provide stunning,
dramatic entertain-
ment. DFS 7013

z MEY-(YLEE 208 Qimer rousers

LEVEE
LoiNGErs

3 at the
Z Golden
Barter

LEVEE LOUNGERS at
the Golden Garter
—Hey-Lylee and
other rousers
including: Daisy,
Cotton & Corn,

Five Foot Two,
Railroad.
AFLP 1977/
AFSD 5977

magical, exciting world §
of stereophonic sound. E®
Astounding situational

EL DEBKE, Naif Aghy
Orch.

—Music of the
Middle East, Ya
Samra, Melie Ya
Helwee, Kabber-
Kabber, Raksat
Wadad, others.
AFLP 1980/

AFSD 5980

MOVIE THEME HITS,
 Jo Basile & Accordion
—Tonight, Ai Di La,
Moon River, Never
On’Sunday, Pepe,
Maria, others.

i AFLP 1979/

_AFSD 5979

NOW...A NEW KIND OF
STEREQOPHONIC SOUND EXPERIENCE
UNEQUALLED ON RECORDS!

(A AUDIO FIDELITY DFS vo1) |NYZAXOVNO™IC]
SOUND EFFECTS
N US.AIR FORCE

Stereo—DFS 7012, Mono—DFM 3012
Crackling, screaming, roaring, booming

sounds of jets, rockets and missiles as they
were heard at the Eglin Air Force Base
demonstration for President John F: Kennedy
and the Executive Party. U.S.A.F. weapons
heard include: B-52's, F-104 Starfighter,
Air-to-air rocket, F-102 Delta Dagger, F-106
Delta Dart, Falcon and Genie rockets, Hound
Dog, Sidewinder and Bull Pup missiles,
cannons, machine guns and NUCLEAR EXPLOSION!

AVAILABLE AT RECORD SHOPS EVERYWHERE

Please write for FREE complete catalogs of Audio Fidelity records and tapes.

AUDIOFIDELITYInc. = 770 Eleventh Ave., New York 19, N.Y.
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« Mono (AFLP, DFM)}—$4.98; Stereo (AFSD, DFS}—$5.95
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paintings, engravings, ¢arvings and what-not,
as well as In written accounts. No substitutes.
Right from the horses' mouths. The resulcing
sounds are startling and probably ought to be.
We mostly hear what we are used to, these
days, authentic or no, not what we would have
actually heard, say, In the XV century. Far
from it.

Two things seem to we not very authentic
in the Pro Musica production style. One i3 the
volee quality. The Pro Muosicn simply has a
blind spot here, for they use perfectly ordinary
vocal tones of an Itallan-opera or church-
choir sorf, quite indiseriminately, even in thelr
high-toned countertenors. Good volees—but
strictly of today. If we are to have shawms
and krummhorng, and shawm players, why not
train up or zeek out some ‘“‘authentic™ voices
too? By internal evidence in the music, by
analogy, we could easily find a proper tone
quality. It would, I suspect, sound like a batch
of voeal crows cawing. That's what the
krummhorns and shawms sound like. I like
them.

Secondly, the Pro Musicn's music is lovely
in the slow sections, but tends to race like
a batch of noisy gpor(s cars in the fast par(s,
dashing the music into bits and picces on the
curves. Nelther lovely nor musical, I say. Why
such a tenslon, why so vielent? Must be the
atom homb and people’s New York nerves.

SOUND IN STEREO

Authentic Sound Effects, Vol. 1.
Elektra EKTP 7251 stereo tape

Here is Volume (Recel) One of a series of
sound effects tapes in stereo and it brings up
some interesting questions.

Sound effects discs—not tape, not stereo,
not even LP—go back to the early days of
broadeasting. Their use was specific enough.
Ninety per cent of it was for radio drama and
for radio commercials ; the rest was for “live"”
sound effects, in stage plays both pro and
amateur. The dises weren't ordinarily found
on the general home market and few of them
ever got onto a home phonograph.

Then came bi-fi—and soand tor sound's
sake. Something new had been ndded and It
wasn't only low dixtortion and wide tonal
range, Suddenly, people In homes "wanted
sound effects fo listen to. Crazy. But they've
been getting them now for a long while, Bird
gongs, auto races, steam railronds, the Queen
Mary, and so on.

Now mind you, “hi-fi"” sound effects fur
listening aren't at all like the old recordings.
They are louder and noisier, of course, but
mostly they are much longer. LP allows ir,
and the customers demand it——they want
enongh of each sound to get the feel of It
painful or joyous as the case may be. None of
those five-second dabs, please ! Definitely, the
hi-i man’s sound record ls altogether a dif-
ferent affair. It's for contimious listening.

After all, the old 10-inch 78-rpm dises
conldn’t very well feature an nnbroken half
hour of steam railronding, like today. Com-
mercial sound effects were physically lmited
to short passages, as brief backgrounds, to
suggest a setting in minimum sound-terms.
Auto drives up, stops. Beep beep. Baby cries—
once, Bell rings. Door opens, closes. Thunder,
one clap. Water pours from faucet, ten sec-
onds. No sconer started than stopped, and
by this means the old records managed to
cover a great deal of sound-ground. You eould
thus find alinest any effect you wanted—pro-
vided it was short.

So now we have Elektra's new tapes, hi-fi,
four-traek, in stereo, and the company says
they are ‘ideal for theatre groups, holne-
movie enthusiasts, radio and TV statiens,
slide shows, industrial presentations, parties,
«ound Dbuffs, and many others.” Not very
grammatical (many other whataf) but you
et the idea. What you'll find here is strictly
the old-line type of sound effect. Dozens,
mostly very short, just like the 78-rpm dises,
in gpite of hi-fi and stereo. They are as useful
us they nalways were, of course. But few
gound bufls are going to be amused. Too short,

Too many long pauses between effects (to
facilitate locating). Definitely not the sort

of tape you just listen to. Don't expect o ndd
these to your “sound demonstration™ library ;

they are stric(tly pvactical.

If so, then a couple of cogent questions.
First—why on tape?

Well, tape offers hi-fi and top stereo quality.
Yeople own tape recorders, too. On the other
hand, fape Is very clumsy when it comes to
locating a particular spot in a hurry. That ig
of the essence jn  sound-effect recording.
Otherwise, vou're likely to hit the wrong spot
at o crucial point in your dramatic presenta-
tion. Instead of that horrendous anto crash
with the broken glass, maybe you'll get a loud
cal’s meee-yow, Or even worsge, a c¢ar nand
crashing—just driving up peaceably and stop-
ping. That could wreck a whole year's worth
of soap opera!

So if you use tape and you'll want to ene in
a hurry, better check your equipment with

geript in hand before you go all-out. You
can’t just lower n stylug onto Band Five,
Maybe what you'll want is an electronic

spotter ke that currently being offered by
the Crown tape reeorder people. Serape off a
bit of oxide before each item gund the ma-
chine counts the sc¢rapes, stopping precisely at
any place yon want. Just push the right
button. Costs money, but it’s infallible, they
say.

Finally—why sterco? Well, stereo is a good
idea for everything these days. Can’t do any
harm and might be darned useful. Yon'll have
to he extra-cureful, though. Anto roears by,
right to left. Seript callx for left-to-right. OK,
just switch channels—but don’t forget (o
switehh back for the next item. Telephone
rings, In the wrong speaker. Same remedy—
and don't forget it, or you'll be having tele-
phones in the darndest places by mistake. Or
babies gurgling on top of red-hot stoves, door-
bell® ringing in the kitehen sink, dogs barking
on the mantelpicce. You never know where
things are going to be heard in thiz new
spatial stereo,

Maybe the casiest way is to switeh your
tape recorder to safe-and-sound mono, like in
the old days. Life is ¢complicated enough as it
is. Elektra won't mind.

=
'

A POSITION OF

RESPONSIBILITY. ..
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NEUMANN MICROPHONES

Gotham Audio Corporation presents the complete line of Neumann
microphones which have, over the years, achieved the position of
leadership in those industries which will not compromise with quality.

Write today for brochure on Neumann microphones.

GOTHAM AUDIO CORPORATION

2 WEST 46 STREET, NEW YORK 36, N. Y.» CO 5-4111

WWW_ ammerieaaiadiahistary com
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MOZART AND FORWARD

Mozart: Symphonies No. 33, K. 319; No.
36, K. 425 (“Linz”). English Chamber Or-
chestra, Colin Davis.

L‘Oiseau-Lyre SOL 60049 stereo

1t is a fine thing to be able to hear these
relatively small-scale Mozart symphonies
played as they were Intended to be played, by
a “small” orchestra, informally, at fairly close
quarters. For mauy years the large symphony
orchestras have performed then, even with
“reduced” forces, In a “big” style that is un-
sulted to their musieal meaning. Too por-
tentous, too grand, (oo concert-lke. They just
don't go over well at a symphony concert,
right alongside Tcehaikowsky and Rachmani-
noff, not to mention Beethoven and Brahms.

The earlier work here, No. 33, is particularly
nice, played ingratiatingly, simply, with fine
phrasing and in a relaxed fashion in spite of
o high standard of accuraey. No rushing
tempi, no virtuoso stuff, and at the same time
no Germanic stodginess (such ns we often find
in non-Germanic orchestras!).

I long owned Sir Thomas Beecham's 78
version of the “Linz” symphony, complete
with large orchestrg and absurdly slow tempi.
I used to think it a pretty dull work. Here,
things move much faster—a bit of a jolt for
me at first, until I got used to it. Butg all in
all the “Linz” comes out here in its own best
terms. Useful.

Haydn: The Seven Last Words of Christ
(Oratorio Version). Soloists, Vienna Acad-
emy Chorus, State Opera Orch., Scher-
chen.

Westminster WST 17006 stereo

This solemn and sweet succession of seven
slow movements was introduced on records
years ago in n much simpler form, rhe version
for string quartet. The original was for or-
chestra alone, serving as g set of musieal In-
terludes in a solemn service of short sermons
on each of the seven texts. Later, Haydn
converted it to the present form by adding
solo and choral parts, plus one extra ionstru-
mental section.

The main difficulty—easily by-passed on
LP—is that the whole is slow, except the
brief “earthquake” music at the end, In a
church service this could be no problem. In
concert, the music drvags. On records—you
take it a piece at n time, In that fashion, it
is lovely, and this is a typically mellow, rich
Aupstrian performance, well laid out under
SNcherchen’s (ivection. He does strange things
1o other musi¢, but in Haydn he seems always
to met the best of the sense and dignity in
the music.

Rossini: Overfures. london Symphony,
Pierino Gamba.
London CS 6204 stereo

If memory, always slightly fuzzy when
caught unawares, gerves me right here,
Pierino Gamba was a boy-conductor a bit of
awhile ago, the knee-pants sort who has to
stand up on # box o be¢ seen. Well, vou'd
never know it from {his record, for two good
reasons. Iirst, London sayvs nary a word
about its conductor. Just a lot of stuff about
Rossini. Second, the music 1s impeccably and
authoritatively played, about as nicely as it
ever can be. IFFull of bounce, humor, rhythm,
good phrasing and balance, perfect detall-work.
Five ¢vertures here, the usual ones

Of course (you'll muse) a first-rate or-
chesfra could play these pieces without a
condueror of any sort, they nre so familiar.
T'rue. But, Y suggest, not with a bad condue-
tor. In such preclsion-playing as Rossini re-
quires, any conductor less than excellent be-
comes a monkey wrench in hig own perfor-
mance, Without him—fine. With him, more
than a lkely chaog and confusion.

So Mr. Gamba must be good.

Brahms: Symphony No. 1. Philharmonic
Orch., Giulini.
Angel S 35835 stereo

I picked this one out with some trepidation
Ttalian ideas of Brahms are often rather
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THESE

Byt

SPEAKERS

Ao

RE-CREATE THE GRANDEUR OF
GREAT MUSIC IN YOUR HOME

They make-up the “heart” of the magnificent B4000 Symphony No, 1
speaker system. And, the result is a remarkable degree of realism for
home music enjoyment matched only by the “live” performance itself.
Each B-4000 speaker system uses eight B-200Y tweeters incorporating a
recently developed diaphragm design for smoother highs and broader,
peak-free response. For clear delineation of mid-range tonal quality, the
system employs a B-800 8” speaker with a patent pending speaker cone
embodying a recent composite of materials and structural design. Rich
bass response is provided by two 12 Model B-199 A woofers, celebrated
for low frequency smoothness, efficiency and power. All are connected
through an N-105 LC crossover network, Woofer roll-off is at 400 cycles;
mid-range tweeter crossover is at 1,500 cycles. Useful frequency response
is 35 to 20,000 cycles; suggested amplifier power is 30 watts minimum.
The components are available as a panel mounted system for built-in
installation (Model P-4000P). As the Model B-4000, the components are
housed in an 8 cu. ft. volume infinite type baffle. The enclosure is hand-
somely styled in hand-rubbed finishes on—Genuine Walnut, Mahogany or
Cherry. Used in matched pairs for stereo, the Symphony No. 1 reflects
the true depth and breadth of a symphonic performance in your home.
See your authorized dealer or write for details.

The Very Best in Music
BOX 1166, DARIEN, CONNECTICUT.

13

WWW akmerieanrbiadiahietaory com


www.americanradiohistory.com

74

O new born
big brother, doest thou feel
more competent than I to up-
hold the flawless reputation
of KOSS STEREOPHONES”’

QQO little brother,
thy sound is as sharp & clear as the
day KOSS invented thee but when
it comes to the tough professional
jobs, give thee way to my shining
armour

Koss ELECTRONICS INC.

2227 NORTH 31st STREET, MILWAUKEE. WISCONSIN

WWW_ ammerdacaanadioRistery com

gtartling. Brahms was about as un-Italian as
they come, up in North Germany.

Well, the Philharmonia, at least, is perfectly
able to play a fine Brahms First. It does, here,
It hag no {important eccentricities, sticks
nicely to comfortable tempi and accepts
Brohms’ musleal fabrie in its own terms with-
out straln. After a good long listen, I find
only one mild complaint : it {sn’t really a very
inspired performance. Lovely sound, even 8o.

Curtain Up! Sousa Favorites. Eastman
Wind Ens., Fennell.
Curtain Upl Orchestral March Ravorites.
Assorted Orchs., conductors.
Mercury SR 90291-92 stereo
(also others)

One of the blessings of tape, sometimes
not entirely a blessing, is the way one can
cut the smume taped musical ple In any num-
ber of directlons, revamping for new sales.
I can only mention these two in Mercury's
new series, presumably open-ended, of ex-
cerpts from the Mercury catalogue reissved
in new groupings uwnder new headings.

The Sousa material ag performed at East-
man is absolutely firgt-rnte, no mntter how
you 8slice it. You'll begln to see in thexe record-
fngs what a superb composer this Sousa was,
in his own area. Best marches ever written.
Perhaps even better In thelr way than, say,
the Strauss waltzes.

The orchestral marches are S0 varied I
can't take space to descrlbe them—ypumerous
composgers, several performing groups too, out
of Mercury's artistic stable. Better look the
whole series over to see whether these pack-
ages suit your needs.

Bernstein Conducts Copland—El Salon
Mexico; Appalachian Spring; Dance from
“Music for the Theatre.” New York Phil-
harmonic, Bernstein.
Columbia MS 6355 stereo
(mono: ML 5755)

Perfect. What else? Bernsteln has been one
of Copland's most devoted and perceptive fol-
lowers in his own musiec. going further in the
same directfon that Copland himself pioneered,
the use of a popular American-style idlom for
American music. Their minds in this respect
run on a hearteningly similar track, though
thelr careers have been different.

In Lurope and often herenbouts too, Cop-
land’s scores get a too-classleal treatment.
The jazzy, folksy elements are uncomfortable
for plenty of “classleal” conductors and not
a few performing musicians 35 well. These
characteristie Copland sounds, therefore, tend
to be played down, weakened, apologized-for;
or they nare given the Brahms-and-\Wagner
treatment, buried under an elegantly classical
exterior. Not so in the Bernstein versjon!
Enough safd.

Milhaud: La Création du Monde; Suite
Provencale. Boston Symphony, Munch.
RCA Victor LDS 2625 stereo

About time somebody did another "“Créa-
tion”—this short jazwz-influenced score was
oneé of the very first of its type, well before
Gershwin and Copland, back in 1923, It
shocked the musical world then, of course, but
it doesn’t now. In fact, this is a rather tame
recoriling of musle that once seemed out-
rageous. Maybe 1t’s inevitable.

I have a priceless old Dblue-shellac 78
Columbin recording of the same music, per-
formed back in the early thirties when the
stuff was still pretty far-out. It sounds that
way, and It should. In comntrast, the suave
Charles Munch and his suave Bostonlans play
the early jazz asg though it were so much
Edward MacDowell. It should be closer, drier,
too, more in a tbeatre style, jdeally speaking.
Not mieh the Boston Synphony can do about
that, I guess.

The later “Suite Provencale”, of 19368, was
derived from some Seville theatre music Mil-
haud wrote, based on themes from an “early”
Provencal composer, André Campra. Accord-
ingly, all eommentators, including RCA Vie-
tor's, expatiate ahout the sunny Provencal
country as portrayed in the music, quite over-
looking a much more obvious effect In the
actual sound—a “Bach-llke” Barogue, In
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modern terms, out of the turn of the Eight-
eenth century, Milhaud’s typical “polytonal-
1ty’" 13 merely a heap of genial dlssonance,
two chords at once, added on top of the very
Bach-like rhythms and harmonies of the basie
musiec. Reminds me a bit of Stravinsky's
“Pulefnella’ musle, based on the Eighteenth
century Pergolesi.

This is n Soria Series release and so, for
a dollar more, you get the usual gorgeous
bookful of reproductfons in color and mono-
chrome, plus essays and comment., Skira dld
the printing.

Music of Edgar Varése, Vol. 2: Arcana;
Deserts; Offrandes. Dona Precht, so-
prano; Columbia Symphony, Craft.
Columbia MS 6362 stereo
(mono: ML 5762)

Columbia continues here the over-all doc-
umentation of the old man who has, at last,
been recognized as the Beethoven of the
avante-garde composers, the grandaddy of the
Mugique Concrete and computer school of
composition, Here you have his huge “Areana,”
for 120 orchestral musicians, first produced
by Stokowsk! and the Philadelphia Orchestra
baek in 1927; you have Degerts, Varese's flrst
big tape plece, alternating two-channel fac-
tory-noise tape sound with a live small orches-
tra for o good half hour, tape-assembled in
1954 on French equipment. Big musle, any
way you listen. Then there are, to flll out,
the two strange golo songs called “Offrandes”
(Oferings), with small orchestra, dating from
1922,

It’s an exclting record—and I'm glad to see
that the techmienl deficiencies of the orlginal
“Desgerts” sound on tape have been fixed up,
notably the severe tape hiss that marred the
early “live"” performances on stereo Ampexes.
Extraordinary how the factory nolses aud the
Instrumental ‘““live” music tie in together,
sound alike! “Areana’ was a big thing at the
Philharmonie Inst year and this is an off-
shoot-performance. You never heard anything
like it, and never will.

Vardse, yon see, {3 one of the few “radleal”
composers In tape and assorted sound-effects,
who is a top musicionn, trained, skillful), fa-
miliar with all the “greats” of the last half
century. He is one of them. Stravinsky writes
(or dictates) the extended comment on Vardse
that appenrs on the record jacket, You can
take Vardse as an authentie big man, and you
can henr it, I think, in the music. It’s noisy
and astonishingly “different’—but It sounds
with an aunthority, & sophlistiention, that runs
rings about the others in the field.

I continue to be sorry that all of Vardse's
music is entrusted to Robert Craft’s some-
what chilly direction. Varése iz such a hearty,
healthy Frenchman! But better this, and
Columbia's willing cooperation in an expen-
sive venture, than no Varese at all. That’s
the way it used to be, more or less.

P, S. Until Columbia got hold of him,
Vardse spelled bis name with a d. Edgard. 1
guesg Columbia persuaded him to change, If
only to placate the proofreaders who kept on
taking that offending d out of thelr copy. It
couldn’t be right. (But it was.) zZ

GIVE

THE UNITED WAY
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Rockford Acoustical Cabinetry

DESIGNED BY ACOUSTICAL ENGINEERS
MADE BY JOURNEYMAN CABINETMAKERS

Rockford Cabinetry is made for Custom Hi-Fidelity, and to grace the
homes of people who have Hi-Fidelity equipment. Itis not just a place to
hide wires and components, but is in itself a definite component con-
tributing to the pleasure of enjoying the Highest Fidelity in Sound.
Acoustically-engineered and furniture-crafted of selected woods, this
fine furniture is priced much lower than you would expect for such ex-
ceptional styling and workmanship. Equipment cabinet and free-stand-
ing speaker enclosures may be placed together or separate, as you
desire. Sturdy construction assures long-life stability.

DANISH MODERN CABINET ENSEMBLE
Cabinet (Model 700, $124.95) and ITwin
Speaker Enclosures (Model70}1, $64.50
ea.). Crafted with genuine Walnut wood
veneer in Oil Walnut finish.

INSIDE EQUIPMENT CABINET » Upper right compartmentis
designed for all record changers, most transcription tables or
tape recorders. Inside dimensions; 14%” x 174" x 6%"

deep o Lower right compartment has space for 100 LP
records » Upper left compartment has blank face panel for
custom installation of amplifiar and/or preamplifier and tuner.
Has removable shelf which is adjustable In height, Inside
dimensions: 173%" wide, 143" high (clearance space) s Lower
left compartment may be used for additional record space,
tape sloragae, books or dacorative display = Hinged-doors, wilh
magnetic latches, for easy access. Overall size of EQuipment
Cabinel: 28%” wide, 2814” high, 1734~ deep.

INSIDE SPEAKER ENCLOSURE. Individual speaker enclosures
provide proper slereo separation, yet ars free standing to permit
further separation or positioning for desired stereo listening in any
room, Each is an acoustical component to permit your own choice
of spoaker system for thrilling music roproduction. Intarnally
bafiled and ported. Lined with 1”7 acoustical fibre glass. No
cabinetry feadback or resonance. Houses up to 12" loudspeaker.
Overall size of each speaker enclosure: 177 wide, 28%4” high,

1734" deep. (Other models available for 15% speakers. Send

for catalog.)

EARLY AMERICAN CABINET ENSEMBLE
Cabinet (Model 800, $127.95) and Twin
Speaker Enclosures (Model 801, $66.00
1&_3:) r:en.faila‘u]e in Forest Tone Maplewood
inish.

For information see
your Hi-Fidelity Dealer,
or write today for
Catalog No.R-22-B,
Dealer inquiries invited,

FURNITURE-CRAFTED BY

OCKFORD

" SPECIAL FURNITURE CO.

4 2024 TWENTY-THIRD AVE @ ROCKFORD, ILL.
Prices slightly higher . ’ .

West and South
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JAZT and all that

I CHARLES A. ROBERTSON

STEREO

Odetta: Sometimes | Feel Like Cryin’
RCA Victor Stereo LSP2573
Qdetta: Odetta And The Blues
Riverside Stereo RLP9417

All the confusion of moving from on¢ ree-
ord company to another turns ont to be just
what Odetta needed to put over one of her pet
projects, While regarded primarily as a folk
singer, she varied programs from the time of
her first appearance on reeords with the in-
clugion of one or more early blues classics,
To give this part of her repertoire an authen-
tic touch, she broadens her usnal style and
ndopts the deeper, pulsating tones of the late
: ie Smith. 8o close is the resemblance to
the Empress of the Blues during the prime
years that Odetta’s name figured prominently
fn talk abont a filmed history of her reign.
The concurrent relense of two albnms entirely
devoted to the blues certainly looks like the
start of o plot to nail down the principal role.
Odetia's eredentials are in the best shape of
any presented so rfar, but the decigion makers
in Hollywood may run true to form and file
them away under the section set axide for
candidates to play the life of Billy Holiday.

No longer under contract to Vanguard, the
singer is now signed exclusively with RCA
Victor, but fortunately the shift was made in
a hop, skip, and jump. Keeping a promise to
sing with a small band on a Riverside date
introduced her to Dick Wellstood, who serves
ax pianist and arranger on both albums. Work
on her first Victor release had alrendy begun
Jlast April when the Riverside sessions waere
held, with Wellstood in c¢harge of a sext
consgisting of PBuck Clayton, (rumpet, )
Dickenson, trombone, Herb Hall, eclarinet,
Ahmed Abdul-Malik, bass, and drummer Shep
Shepherd. So well did everyone gel along
that the singer scrapped plans to use a more
modern group ar Victor and insisted on having
Wellstood direct the gccompanying foree.

Wellstood works regularly in the crew \Wild
Bill Davizson leads at Nick's in Greenwich
Village, and his ability as a solo pianist ig
known to the patrons of Eddie Condon'’s Iinst
Side spot. Represented as a leader on a Pres-
tige LP, another will be forthcoming from
Rivergide because of his excellent supporting
role behind Odetta. Not especlally active as
nn dccompanist before, he provides the sort
of backing that both guides the singer along
and allows a great deal of freedom. The ar-
ranging chores were reduced to a bare mini-
mum by research jin(o Rivergide's nrchives of
early blues, followed by gessions of joint lis-
tening to the titles selected. From that point
on, according to Wellstood, it wasg simply a
matter of “picking the right guys and letting
them do what they wanted to do.”

One comment passed around at both dates
was n complimentary “she =ings just like
Besgie Smith only better,” and it went unchal-
lenged by musiclans who lhieard the original in
person. The knuck of singing betier than the
early Queens of the Blues is no great accom-
plishment, as few, if any, ever took voice
lesgons, Instend, they learned hefore an audij-
ence each night and put harsh experience to
work in a style difficnlt to emulate. Odetta
studied the classics and toyed with the idea
of trying the concert stage before deciding on
a career In folk music. While giving a cood
account of hevsell in previous bouts with the
blnes, some stiffness nnd the detached ajr of
the trained singer impaired her efforts. Going
into action with genuine jazz players makes
an enormous diffeccnce, and only the barest
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vestige of formal constraint remains. The
next time Eileen FFarrvell decides to indnlge in

4 Dblues album, she had better invice the
Messrs., Wellstood, Clayton, and Dickenson
along.

Because the extra volee of Sonny Terry's
harrmonica adds more of a conntry flavor, the
Vietor releaze probably holds greater appeal
for Odetta’s large and faithful folk audience.
Also on hand ag substitutes are Buster Dailey,
whose clarinet graced several Bessie Smith
recordings, and drununer Panama  Francis.
Not only are Bessie’s majestic tones recreated
in both caxes, but the wild abandon of a
second Smith girl, Mamie, lives again, along
with the individual styles of Mama Yancey,
Ma Raincy, and Ida Cox. Jazz fanciers who
are unconvinced it can be done should start
with the Riverside set, and not a few will
eccho Wellslood’s remark, “I hadn't really had
i chance to hear her sing any of thexe things
before. I didn’t think anyhbody could live up to
the originals, but wot. . . .”

I'nlk enthusiasts dismayed at the lnroads
of blg business into thelr domuin cun take
gome consolation from the amount of youth
talent drawn into the fold by the prospects of
solid booking. IT Odetta had started out in a
dilferent day and age, she mizght have reached
to conecert stage or turned all her attention
to the blues.

Johnny Gregory: TV Thriller Themes
Philips Stereo PHS600-027

Geraldo: Cruise Along—Dance Along
RCA Camden Stereo CAS720

Although international television is now 2
redlity, it will be a long time before the Tel-
star brings British private-eyes and soclety
dance bands to home screens in this country

on a regular basis. For those unable to awnit
the great day patiently, this shipment

from overseas offers an hour or so of daneing
pleasure to while away the time., Johnny
Gregory's idea of crime deteetion is to pit a
full-sized swing band against twenty strings,
twelve voices, and a trio of Latin percussion-
ists in n steren spectaculur. Hot purzuit by
the band sleuths keeps the strings from lag-
glng and pever allows the vocalists to over-
stay their welecome. Six themes are completing
a round trip, including such fearless adven-
turers as Perry Maaon, Johnny Staceato, and
M Squad, Viewers on these shores are already
familiar with one or two of the vigiting con-
tingent, especinlly Taranteno Rojas’ Sucu-
Sucu, the currently popunlar theme from “Top
Seerel.” Most formldable of the stringers to
arvive are Johnny Dankworth's The Avengers,
and the sinister Echo Four-Two. The evidence
not only indientes that Gregory and country-
men have crime under control, but most
stereo problems are also well in hand, as
demonstrated by the eerie muted trampet on
Ghaost Rquad.

Geraldo now holds the title of musical di-
rector of the Cunard fleet, a position which
by any criterfon assures the genuinesness of
this shipboard serenade. The orchestral style
is much the same as when he headed one of
London's fop society bands, and the various

medleys inelude a double helping cof that
purely DBritish Institution the gunick step.
Tucked away among interludes devated to

cha c¢ha cha and old fash-
ioned waltz is one of the sauvest and most
melodiec versions of the Twist yet contrived.
After all, any Englishman should be able to
twist in a raging sea with a glass of cham-
pagne In one hand. The album is thoroughly
first-class, but a ticket to step on board sells

mambo, foxtrot,
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at tourist rates. Only five years ago, the hass
range of the opening hklast of a steamship
whistle would have been somewhat of an
audio event.

Stan Getz and Charlie Byrd: Jazz Samba
Verve VSTC276 (4-track UST tape)

After failing to make muneh hendway when
introduced in this country a yeir or So ago,

new Brazilinn daunce music known as bossn
nova jumped 1o national prominence when
just abont every radio station suddenly

started to feature a compelling theme from
this album. DBearing the strange title Desu-
Jinado, it was written by Antonie Carlos
Jobim, a collaborator an the film score to
“Black Orpheun The velvety tenor-sux
gounds of Stan Gelz and the subtle guitar
rhvthmsg of Charlie Byrd began to emerge
from all parts of the broadeast world, even
placex wherve a jazz record was last heard
from bnek in the swing era. lxcept on a few
enlightened I'M stations playing the LP, the
version nsed is a shortened 45 rpm extraet
from (he album. AN of which fends to in-
crease the value of the four-track stérco tape
as demonstration material. Even the moxt
uneritical will be able to discern immediately
the great difference hetween what their ears
are accustomed to and hearing the stereo tape
played on good equipment. The contrast should
prove to be very effective at sudio shows,
dealer showrooms, and any place else where
tape components iare shown off.

Because of the sextet's Instrumentation and
the stereo positions of the soloists, this par-
ticular tape is hizhly responsive to control
gettings, enabling home listeners to dlzplay
the flexibility of their setups to visiting aundio-
fans. Not only can the relative volnme of the
two feutnred soloists be altered at will, but
the balance between the principals and the
rhvthm section can be adjusted to suit various
tastes. Rather than locating a single setting
that sounds right, the problem is one of seeing
how many pleasing variationg can be worked
out. The controls can alto be used to touch up
the tonal texture of each soloist independent
of the other, and a check of how muech tamper-
ing the tenor sax will withstand and not be-
come harsh or thin should gettle the guestion
of why Getz continues to win polls. It sheuld
algo be proof enongh of the theory that the
engineer who equalizes fhe master tape or
cuts the final master must know kow everyone
sounded in the studio, An idenl condition
matches the natural sound of the live musi-
cians when the controls are set flat, anad this
tape comes as close to perfection as any.

In fact. on¢ of the most enjoyuble experi-
enees of the past few vears has been to wit-
ness the stendy improvement in the quality
of Verve's product. Once neotorions for slip-
shod sound, the label has pulled abreast of
the field, and this tape belongs right in the
top rank. The session took place last February
in Pierce Hall at All Souls Unitarian Church,
Washington, D. C., with Ed Green at the con-
trol console. The auditorlum nddz apprecinbly
to the over-ull effect, and ample space is al-
lotted to the amgmented rhythm team of Keter
Betts, bass, drummers DBuddy Deppenschmidt
and Bill Reichenbach, with younger brother
Gene Byrd alternating on bass and guitar.
Every owner of four-track playbrek equip-
ment should make an effort to get hold of this
tape, either by outright purchase or through
hinis pointed ut the hollduy seasorns.

Lalo Schifrin: Bossa Nova
Audio Fidelity Stereo AFSD5981

Ag severil composers of bossa nove ulso are
working guitarists and some groups employ
no less th two gnitar players, it would seem
thal the instrument is essential te proper
performance of the latest import from Brazil,
By the same token, the very newness of the
music may preclude any set rules as yet nbont
the mode of rhythmic propulsion. If so, Lalo
Sehifrin hag fashioned arrangements that
demolish both contentions almost ag soon as
the program getg underway.

First, the Argentine pianist deeides to aug-
ment  hix  vegnlar companions from Dizzy
Gillespie's quintet with only two percussion-
ists, dispensing with the guitar. Second,
everyone in the vhythm section takes turns at
inserting guitarlike effects whenever an open-
ing appears, so the guitar, in spirit at least,
must be a necessary adjunct. The way in
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Marvelous
hi-fi
sound'!

New!
12-inch Coaxial Speaker
 PAX-30G

We are proud to announce marketing of a new COAXIAL SPEAKER
PAX-30G, a large-diameter woofer that delivers dynamic bass. Woofer-
Adoption of an excellently designed magnetic circuit using powerful
magnets and skillful designing of the vibrating system comprising a
cone paper, damper and voice coil, have achieved superb transient
characteristics, while suppressing non-linear distortion to a minimum.
These results in well-damped rich bass reproduction. Tweeter-Higher
sounds produced with string and tube instruments have delicate beauty.
The tweeter assembled in PAX-30G is a horn type, ideal for reproduc-
ing such sounds. It is coupled with the woofer with a dividing net-
work and is completely free of frequency characteristic disturbances
or distortion near the crossover frequency. Also, the level control
provided allows control of all levels at will.

Appearance — The diecast body combining the frame and the yoke
cap presents a dynamic appearance.

SPECIFICATIONS
Voice Coil Impedance: 16 chms
Resonant Frequency: 30— 50 cps
Frequency Range: 35— 18,000 cps
Maximum Power

Input: 30 watts
Power Input: 20 watts
Sensitivity: 102 db/watt

Crossover Frequency: 3,000 cps
Total Flux: Woofer; 123,000 maxwel
Tweeter; 21,000 maxwell
Flux Density:
Woofer; 10,000 gauss
Tweeter; 9,000 gauss

Superb Performance Exciting New 8-inch
and Inexpensive New :
) p Coaxial Speaker
10-inch 2-way Speaker
PAX-25B PAX-20G
Voice Coil Impedance: 16 ohms Voice Coil Impedance: 8 or 16 ohms
Resonant Frequency: 40— 60cps
Frequency Range: 35— 20,000 cps Resonant Frequency: 50— 70cps
y:;';??nmosﬁwe' LU ?g z::z Frequency Range: 40— 20,000 cps
Sensitivity: 102 db/watt Maximum Power Input: 15 watts
Crossover Frequency: 3,000cps
Qu:S 0 Sl “ 0.7 . Sensitivity: 102 db/watt
Maeget Wei?’w;o{e,. 12.8 0z Crossover Frequency: 3,000cps
Tweeter; 350z : s
Total Flux: Woofer: 105,000 maxwell JeRE) ALK Aypoler, Sos300 mexwell
Tweeter; 17.000 maxwell Tweeter: 14,000 maxwell
Flux Density: + ,
Woofer: 10,000 gauss Flux Density Woofer; 10,000 gauss
Tweeter; 11,000 gauss Tweeter; 9,000 gauss

PIONEER

PFIONEER ELECTRONIC CORPORATION

5 Otowacho 6-chome, Bunkyo-ku, Tokyo, Japan

Distributors: Canada - Importhouse of Canada, 2939 Eglinton Ave. E., Scarboro, Onh.

Singapore & Malaya - Hwee Seng & Co., 259 Beach Road, Singapore 7
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which the players transfer the assignment
from one to the other, tossing the ball around
in stereo like a pennant-winning baseball
teamn covering the bases, and the fngenious
metbods of carrying It out contribute greatly
to the enjoyment of the recording. Extra ac-
cents may come gizzling from the cymbals of
Rudy Collins, or bounce off the stringz of
Chrig White's bnss. Brazllinn drummer Jose
Paulo responds on the panderio, a native tnm-
bourine capable of tinkling softly or riging to
swift erezcendos. Jack Del Rlo, another expert
from the Argentinge and member of Xavier
Cugat's orchestra, manipulates the cabaca, a
gourd with a loose covering of beads.

Schifrin's piano style Is another good rea-
son for hiz doing without a gujtarist, as it
ranges far and wide. Known for an allegiance
to modern jazz since arriving {n this country,
the pianist operates nnder no such restrictions
when surveying Latin music. Hig explorations
probably go back further in history than the
famed “Spanish tinze' of Jelly Roll Morton,
and some of his findings may antedate jazz by
a century or more. A composite of varlous cul-
tures and periods, bis playing iz higbly per-
sonal and flows best when unimpeded.

Co-worker Leo Wright never gets in the
way and strikes a happy medivm between the
saxophone styles of the other leading jazz
exponents of bosgza nova, Stan Getz and Sonny
Rollins. Occasional solos on flute also give
him the extra advantage of exploiting tbe lyri-
cal qualitities of the exotic melodies to the
utmoxt. At a time when a lot of misinforma-
tion is being printed about the origins of dbosza
nova. Jono Tazajara's notes shed authentle
light on the subject. The recording is equally
luminous, and it will shine brilllantly at audio
shows this season.

Lou Rawls: Sings Stormy Monday
Capitol Stereo ST1714
H. B. Barnum: Everybody Loves H. B.
RCA Victor Stereo LSP2553
Some inventive soul should think up a name

for the mnew erop of siugers, especially those
who trained in gospel groups, as they seldom

fit any single category. They flit from urban
to country blues, from rock and roll to the
twizr, from jazz to paps, or niix several styles
together at once, Many try to emulate Ray
Charles, others strive to be as sophisticated
as Jon Hendrlcks, but they all continue to
draw inspiration from gospel sounds and
rhythms. Among the latest to arrive are Lou
Rawls and . B. Barpum, two lusty-voiced
passengers who descended from the gospel
train in Los Angeles and began to branch out
{n various directions.

Rawls crossed paths with Leg McCann, Ltd.,
and the encounter was mutually rewarding
enough for them to get together agaln on the
blues for the singer’s debut album. Most titles
selected are known from one particular ver-
sion generally considered to be the best ever
recorded. Instead of taking these performances
as models, Rawls picks diflerent tempos, looks
for distinetive phrasing, and wraps everything
up in an individual styling. Nothfng will ever
displace Billy Holidny’'s own God Iless The
Child, or Leroy Carr's original recording of
In The Evening When The Sun Gaes Dowon.
Formerly a featured soloist with the Pilgrim
Travelery, Rawls possesses n formldable set of
voeal chords and knows how to bend a note
in any direction. Whnt he needs to do next is
go his own complete way with orlginal mate-
ria), written either by himself or during some
future collaboration with the MeCann firm
of Leroy Vinnegar, bags, and drummer Ron
Jelferson.

H, B. Barnum ranges over more territory
than a dozen other singers without spreading
hig talent too thin. As varied and extensive asg
this program lIs, it bypasses his composing
netivities, gospel singing, and the ability to
conduct and play many instruments. Barnum
merely acts as arranger and pianist, and
interprets such widely-separated works as
Good Rockin’ Tonight, and Thelonious Monk’s
‘Round Midnipht. Peggy Lee’s prior claim is
no deterrent to his bursting forth on I'm
Gaing Fishin’, becoming one of the few males
to bring the tune to net successfully. Even
with wild secatting on Wham Re Bop Boom
Bam, honky-tonk abandon on Old Piano Plays
The Blues, and the quiet reserve of Gigi, one

album is wholly inadeguate to contain all of
Barnum,

Sonny Rollins: What's New?
RCA Victor Stereo LSP2572

The obvious answer to the guestion posed
by the album title is the Brazilinn bossa neve
featured throughout, but heanrty disagreement
is apt to be felt by more than one Rolling
follower. To them the real innovation is un-
doubtedly the pairing of their hero's tenor sax
with a ehoral group, even though it appears
only ou one number. They may forgive the in-
trusion because it takes place duriug a Jimmy
Jones arrangement of Brownskin Girl, one of
gevernl tunes that Rollins originally concelved
as calypsos. They need only point to the close
relationship between the two versions to prove
that Rollins anticipated a trend and was well
on the way to Rio several years ago. As far
at least as the Virgin Islands, where most of
his calypso ldeas were born.

The muscular Rolling approach often c¢auses
bossa nova to recede into the background as
jonzz takes over almost entirely, poRing the
question of what really is new. Mixtures of
jnzz and Latin rhythms are either impression-
fstic sketches or fresh jazz works on a novel
base. As the Jatter method is the one rfavored
by Rollins and his partner, the guitarist Jim
Hall, it seems only proper to call the results
saumba jazz. Instead of rushing ount to cash
in on something becnusge of current popularity,
Rolling engages in a valid and logical exten-
sgion of his previous work. He even remembers
to include a forgotten movie theme, The Night
Has a Thousand Eyes, and testx his resource-
fulnesg as improvisor by Inviting a duel with
Candido on conga drums. Hall, who playvead
bosaa nove in native surroundings while tour-
ing South America with Klla Fitzgerald, holds
up his end of the bargaln on 1f Ever I Would
Leave You, indicating that the next new thing
could be a Latin version of the complete
“Cnmelot” score. Extra percussion alds regu-
Iar quartet members Bob Cranshaw, bags, and
Ben Riley, drums, in flling out the full df-
mensions of the stereo stage. .

BN G0

VIENNA

Now AKG's C-60 Miniature Condenser
Microphone System is travelling all-
classes everywhere with the B-60
Transistorized Power Supply.

Time was when a condenser mike was
studic-bound. But AKG has liberated
this highest-class microphone from
the AC outlet. B-60 is at home wher-
ever needed. Slung smartly over the
shaulder it weighs less than many a
telephoto lens, and includes space
for the microphone and cables.

C-60/B-60's versatility is guaranteed
by the quick change-over from cardioid
to omni capsule. In seconds you can
get the “musici,” the pigeons alone,
or the atmosphere of the whole Piazza.

(In Canada, George McCurdy, Radio Industries Ltd., 22 Front Street West, Toronto).
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If you make ethnic recordings, or
sound tracks, or background music for
business or pleasure — make sure
C-60/B-60 is entered in your passport.
Its studio condenser quality makes a
Tourist-Class recorder sound like First!

No other studio-quality condenser mike
is so small, so light, so travel-wise, so
inexpensive. The mike, with cable and
power supply, fit in a leather case
smaller than 3 x 4 x 6 inches. On a
neckstrap you have no baggage bur-
den. C-60 mike, B-60 Power Supply,
L-60 Charger, $259.50.

For data and name of the AKG dealer
nearest you, write V. J. Skee at Elec-
tronic Applications, Inc., Wilton, Conn-
ecticut. Or phone 203-P02-5537 (TWX
WILT 426).

WWW_ammerieaaiadiahistary com

WORLD TRAVELER, ALL CLASSES
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LETTERS

(from page 6)
Sik:

It was gratifying to see in the article
“A condenser microphone mixer,” (Octo-
ber, 1962), that some of the problems of
the compatibility between European con-
denger mierophones and American speech
input systems are receiving the attention
they deserve. There is, however, one area,
that of proper impedance matching be-
tween the microphone output transformer
and the preamplifier input ¢ransformer,
that needs further clarification.

The amplifier in all professional con-
denser microphones is in itself basically an
impedance-matching deviee; it converts
the extremely high diaphragm-to-grid im-
pedance (approximately 180 megohms) to
a balanced low-impedance line suitable for
long cable runs. It is by nature a voltage
amplifier and 1is, therefore, incapable of
any power input. The impedance that is
listed in the Buropean specifications, usu-
ally either 200 or 50 ohms, is the source
impedance looking back into the micro-
phone output transformer. If the trans-
former load is improper, it will reflect back
into the plate circuit of the tube and shift
the operating point to a non-linear portion
of the ecurve. This transformer should never
look into an impedance less than 5 times
the source value. Since American input
transformers do not have 100-ohm strap-
ping, these microphones can never be op-
erated with a 200-ohm source impedance.
They should always be strapped for the 50-
ohm impedance.

The problem of overload of the console
preamplifier and the internal microphone
amplifier due to close miking techniques
has only one satisfactory solution. This is
an integral attennator in the microphone
itself befween the capsule and the pre-
amplifier grid. While padding of the micro-
phone line at the console input will prevent
overload after this point, only the above
mentioned type of attennator will protect
the microphone itself,

ALBERT B. GRUNDY

Internaticnal Electroacousties, Inc.
333 Sixth Avenue

New York 14, New York

The Author Agrees

Sm:

The illustrations regarding input termi-
nations for my mixer design deseribed in
the October issue of AvUDIO were in error;
there should have been only one schematic
(rather than two) with the source im-
pedance being 50 ohmg rather than 200
ohmsg. This wag my error, and sinee a cor-
rection must be made (microphone-ampli-
fier distortion will oceur), I also would like
to expand on the input reqnirements for
my design: 1. The microphone, with a
source impedance of 50 ohms should look
into a load of at least 5 times this value,
or 250 ohms, 2. The mixer input impedance
is 100k ohms. These two conditions indi-
cate, ideally, a transformer with a primary
of 250 ohms and a secondary of 100k ohms.

The transformer used (Triad 3417—
150 ohms inpnt, secondary loaded with
100k) reflected approximately 200 ohms to
the mike (50-ohm source) and, therefore,
tests were conducted to ascertain any ill
effects from loading the mike some 20 per
cent more than recommended. None was
observed.

For those who might be concerned about
the frequency response of the transformer
when fed from 2 source lower than the
nominal input (50 ohms into 200 ohms) the
response is flat from 20 to 20,000 cps
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BUILD
YOUR
OWN

Schober

ELECTRONIC

3 Models
to choose from...

Concert Model $1200
Consolette Model $800
Spinet Model s550

This is the Schober Consolette
Model with two full 61-note
keyboards, 17 pedals and 22 individual

stops. It is comparable to finished

organs selling from $1800 to $2500.

You'll love the rich, thrilling tone of a
Schober Electronic Organ, and you'll
love the price, too—starting as low as
$550. Whichever Schober Organ you
prefer—there are three brilliant models
to choose from—you’ll happily find it’s
only half the price of a comparable,
ready-made organ sold in a store. In
fact, many people who could well afford
to buy any organ, have chosen to build
a Schober Organ simply because they
prefer it musically! You get a full-size
organ on which you can play classical
and popular music. Beautiful hand-
rubbed cabinet . . . magnificent sound!

And you don’t have to be an electronic
genius to build your own Schober Organ.
The clear, concise, step-by-step instruc-
tions make it realistically simple, even
if you've never touched a soldering iron!

Yehoter O
THE ¢ ('/1(} e ( ’7#(’/)?- CORPORATION
43 West 61st Street. New York 23, N.Y.
IN CANADA: é\ssoci:ucd Music Services

16 Alverna Road
Richmond Hill, Ontario

IN AUSTRALIA: The Electronic Organ Co.
(Australia)
11 Cadow Street
Pymble, N. S, W.
IN UNITED Burge Electronics Limited
KINEDOW: Greycaines Industrial Estate

Bushey Mill Lane, Watford
Hertfordshire, England

WWW._akmrerieaniadimhietary com

Assemble it gradually if you wish. We'll
send each kit as needed. That way you
spend only a small amount of money at
a time—for example, just $18.94 to start.
Or you can order all the components of
your organ to be sent at once, and as-
semble it in as little as 50 hours!

Even a beginner can quickly learn to play
a Schober Organ. You'll soon discover a
whole new world of music, and endless
hours of pleasure. Unquestionably, this
organ is the king of instruments!

We are so proud of our organs we've
made a 10” Hi-Fi demonstration record
we'd like you to hear. Write to The
Schober Organ Corporation, 43 West
61st Street, New York 23, N. Y. for your
copy. The initial cost of the record is $2
but this will be refunded when you send
for your first organ building kit.

MAIL THIS COUPON TODAY

I_-The Schober Organ Corp., Dept. AE-9 _I
43 West 61st Street
New York 23, N. Y.
O Please send me FREE booklet and other liler-
ature on the Schaober Grgan.

[ Please send me the Hi-Fi demonstration rec-
I ord. | enclose $2 which is refundable when
I | order my first kit.

Address.

l
|
|
Name gt - |
|
l
|

LCrly
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within + 0.75 db, — 0 db. The curve shows a
gradual rise reaching a maximwm at ap-
proximately 18ke (+0.75 db) and is + 0.3 db
at 20,000 eps. Lowering the source input to
approximately 20 ohms causes a rise of
+ 1,2 db,

A better choice of input transformer
recommended for those who might like to
construct this wunit (I had some 3417
transformers on hand) is the Triad HS-3.
When terminated at the 250-olim tap (with
100k loaded secondary), it reflects approxi-
mately 215 ohms to the mike and exhibits
an improved frequency response for a
source impedance of 50 ohms. It is flat
from 20 to 20,000 eps within +0.3 db, — 0
db, the peak in response of 0.3 db occurring
at approximately 15.5 ke. Lowering the
source impedance to approximately 20 ohms
causes a total rise in response of 0.5 db.

WiLLiam G, DILLEY
577 East Avery Street
San Bernardino, Calif.

4-in. = 4-ft.

SIr:

A couple of printer’s errors seem to have
erept into my paper, “Extending the use-
fulness of the Schober autotuner,” which
was published in the October issue of
Aupro. One is merely amusing and will
probably be spotted as such by most of
your readers; the other is somewhat mis-
leading.

Thus in the second sentence of the paper
my “setting the temperament” came ont
as “setting “the temperature.” Later, in the
third sentence of the final paragraph, the
paper should read “Organ pipes shorter
than about 4 feet in length,” not 4 inches.

WincaROP S. PIKE
165 Hiekory Court,

TAPE GUIDE

(from page 28)
Demuagnetization of Heads

Q. I have heard that record and erase
heads can be demagnetized by turning off
the tape recorder or tape preamp power
while in the record position, due to the
collapsing of the bias and erase current
fields. Is this an effective method of de-
magnelization?

A. Demagnetization of a head is ac¢-
complished by means of an alternating
magnetic  field of fair strength that
gradually and steadily diminishes to zero.
If these conditions are met when the tape
recorder is turned off, demagnetization will
take place, although T dow't know whether
this will be as effective as the result of
using an external head demagnetizer spe-
cifically designed for the purpose. If I had
to bet on one technique versus the other,
I would bet on the head demagnetizer.

Depending on the design of the tape
recorder, it is possible that when the unit
is shut off the decline in the magnetic field
of the heads is too sharp to produce effee-
tive demagnetization. Furthermore, the
field may be too weak for good results.
Abrupt eessation of current through a
head is apt to magnetize the head. Hence
in some of the better tape machines a re-
sigtive-capacitive network iz employed to
prevent a surge of curvent through the
heads when the power is turned off or on,
or when the unit is switehed between the
record and playback modes.

To be on the safe side, I recommend use
of a head demagnetizer. This item is quite
inexpensive nowadays, being available for

ables you to demagnetize the playback
head, if this is separate from the record
head, which you could not do by the ex-
pedient of turning off the power. Heads
should be demagnetized after about 8
hours of use.

More on Demagnetization

Q. It is recommended in the instruction
manual of my lape recorder, az one of the
demagnetization steps, to remove a.c, power
Jrom the recorder before demagnetizing
the heads ard other metal parts that con-
tact the tape. In my case, the a.c. power
cord reerptacle is in a rather awkward lo-
calion for convenient plugging and un-
plugging. Therefore I wonder if I might
foryo this siep.

A. I see no point in removing the a.c,
cord from the house receptacle. °I believe
that the instructions simply intend you to
make sure that the tape recorder ig shut
off when you demagnetize the heads. If
oscillator current is flowing through the
record and erase heads, this may result in
imperfect demagnetization.

Demagnetizing Separate Heads

Q. When demagnelizing separate heads,
is i1 necessary to move the demagnotizer
several jJeet away after demagnetizing
each head, or is it just as effective Lo pro-
ceed direetly from one head to the newt
until the last head is reached and then
move the demagnetizer several feel away?

A. I think it is somewhat safer to with-
draw the demagnetizer slowly from each
head than to go from one head to the other
and withdraw slowly from the last. Inas-
much as the former procedure involves only
a few moments of extra time, why not play

b

Princeton, N. J. Z&  $3 or less in some places. Besides, it en- it safe?
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TRANSISTORIZED
PREAMP

(from page 37)

First and second stage transistors.
From the number of low-noise transistor
types available the RCA type 2N175 was
chosen for stages one and two, mainly
beecause of its 3-pin base that fits a stand-
ard 3-pin socket. Suitable operation con-
ditions provided, the noise figure of the
2N175 is about 6 db and thus well be-
low the permissible values of 7., and
Fllmaz"

Output stage transistors. Any desired
large-signal, audio-frequency transistor
having a maximum collector dissipation
of well above 75 mw may be used for
stage three. Again for reasons of the
convenient 3-pin socket the RCA type
2N109 has been seleeted for the author’s
unit.

Resistors

All the ealculations in the previous
paragraphs have been based upon the as-
sumption that the resistors involved are
ideal and generate the thermal noise
which is due to their ohmic resistance
only. In reality, however, the noise volt-
age generated in a resistor normally is
several times the calenlated value, de-
pending mainly upon the physical strne-
ture of the resistor.

In order to obtain the required signal-
to-noise ratio, it is necessary to use low-
noise resistors in eritical places where
additional noise would invalidate the
caleulations. Metal-film resistors have
been employed successfully in the au-
thor’s unit, their noise factor being sig-
nificantly lower than that of molded
composifion and deposited carbon types.

(T'o be continued)

AUDIO ETC

(from page 14)

controlling bias or charge, to tell it when
to go, go, go, straight into the nearest
amplifier.

A wild Canby guness—maybe all an elee-
tron beam neceds is to “ses” a healthy pair
of variable anodes, deep down in the stereo
groove. Hmmm. Let's see now . . . With
these new semi-coudueting, no-statie record
materialg something might be done.

Would a modulated groove wall by any
chance absorb electrons variably? That
might do it. A handy dual circuit, from
stylus-cathode to record-groove “plate.”
Two beams, of course, and a common re-
turn via the record, each circuit directly
varied by the varying electron-sensitivity
of one stereo groove wall. It’s a marvelous
idea—if it'll work. Almost as good as sci-
ence fiction.

Definitely, this is not a Trend for 1963.

=

AUDIO e NOVEMBER, 1962

DYNACO

or du/oer/afiue douncl

Superlative sound means the very best sound available, sound so realistic that
sKilled listeners can not distinguish the difference between “live” and “recorded” music
in a side by side comparison. This comparison has been performed dozens of times be-
fore thousands of people in programs sponsored by Dynaco, Inc. and AR, Inc. with
“live” portions performed by the Fine Arts Quartet. In these comparisons, the super-
lative sound capabilities of the Dynakits were amply demonstrated since the vast
majority of the audiences readily admitted that they could not tell the difference be-
tween the electronic reproduction using the Dyna Mark I amplifiers and PAS-2 pre-
amplifier and the instromental rendition by the members of the Fine Arts Quartet.

Such perfection of reproduction means that listeners at home, using home type
components, can truly have concert hall realism — a level of fidelity of reproduction
which cannot be improved regardless of how much more money were to be spent on
the components used. This is truly reproduction for the andio perfectionist, and all
Dyna components are of a quality level which permits reproduction indistinguishable
from the original. This js achieved through exclusively enginecered designs coupled
with prime quality components. Further, the unique designs and physical configuration
of all Dynakits make them accurately reproducible, so that everybody can hear the
full quality of which the inherent design is capable. Dynakits are the easiest of all kits
to build—and yet they provide the ultimate in realistic quality sound.

FM-1—An outstanding FM tuner with provision
for internol insertion of the FMX-3 Stereomatic
multiplex integrator. The FM-1 is a super-sensitive
{better than 4 jiv), drift-free tuner with less than
.5% distortion at all usable signal levels. Better
thon 30 db separalion an stereo uvsage using the
FMX-3, and outomatic iransilion 1o stereo with

* the visual Stereocator. FM-1 kit $79.95, wired
$119.95; FMX-3 kit $29.95; FM-3A (Wired tuner
with multiplex), $169.95.

% SCA-35—Inilegroted stereo omplifier and pre-
amplifier with low noise, low distorlion, and
moderate power output, 17,5 wotts per channel
continuous (45 wolt total music power) with less
than 1% distortion over the entire 20 cps to 20
ke range. Unique feedback circuitry throughout.
Inputs for all hi fi sources including tope deck.

SCA-35 kit $89.95; wired $129.95

PAS-2—Fully flexible stereo preamplifier with less
than .1% distortion ot any frequency. Wide band,
lowest noise with every necessary featvre for
superb reproduction. Acclaimed throughoul the
world as the finest unit available.

PAS-2 kit $59.95; wired $99.95

% STEREQO 35—A basic power amplifier similar {o
that used in the SCA-35. Exiremely low distortion
over enlire ronge at all power levels. Inaudible
hum, superior transient response, and outsianding
overload characteristic makes this unit outperfarm
components of much higher nominal rating. Fea-
tures new lype Dynaco output transformer (pat-
ented design). Fits behind PAS-2 or FM-3A units.

ST 35 kit $59.95; wired $79.95

STEREDO 70—One of the most conservatively oper-
aled and rated unils in the industry. The Stereo
70 delivers effortless 35 walls per channel con-
tinuous power, lts wide band Dyna circuit is un-
conditionally stable and handles transient wave
forms with minimum distorlion. Frequency response,
is extended below 10 cps and above 40 ke without
Joss of stability, This amplifier is admirably svited
to the highest qualitly home listening requirements
with all loudspeoker systems.

ST 70 kit $99.95; wired $129.95

3 =
NEW! LOWER PRICED COMPONENTS WITH FULL DYNA QUALITY
Write for descriptive literature

DYNACO INC. - 3912 POWELTON AVE. -
Cable: DYNACO Phifadelphia

PHILA. 4, PA.
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NEW PRODUCTS

o 100-Watt Transistor Stereo Amplifier.
A transistorized stereophonic amplifier
with a. 100-watt power rating at the 4-ohm
speaker connection, the Allied Radio
Knight KXN-450A features a cool-running
18-transistor circuit with two silicon ree-
tifiers and no output transformers. Heat
generation is held to minimum. The circuit
features a wmilitary-type terminal broad
wiring arrangement. The 13 controls in-
clude: Four pushbuttons to seleet tuner,
phono, tape, or auxiliary sound sources; a
tape monitor switeh; a separation control;
on-off switches are provided for both high
and low cut; and two switches are pro-
vided for channel phasing. Fuses are elim-
inated by a positive circuit-breaker design.
Five stereo inputs are provided, plus two
a.c. convenience outlets. A special stereo
headphone jack for personal and individual
listening is also standard with the unit,
Frequency response is plus or minus 0.5
db, 20 to 30,000 cps at rated power; har-
monic distortion is 0.5 per cent at rated

power; hum is — 90 db at tuner input and
—-60 db at mag. phono input. Offered with
a dark brown textured metal case with
polished brass control panel, the KN-450
is intended for 110-125 volt, 60-cps a.c. op-
eration. It measures 33 by 13% by 128
inches, including case, and is priced at
$189.95. An optional oiled walnut cabinet
is offered for $14.95. Allied Radio Corp.,
100 North Western Ave., Chicago 80, I1li-
nois. L-1

o Integrated Tone Arm and Cartridge. A
new, improved version of the dModel M212/
216 Stereo Dynetic integrated tone arm
and cariridge, the Model M222, is being
offered by Shure Brothers., The new unit
comes equipped with the new Shure N22D
tubular stylus with 0.5-mil diamond and
is capable of tracking at 3§ to 1}% grams,
in part due to a stylus compliance of 22 x
10-% em/dyne. The M222 is furnished with
{mproved plug and newly designed match-
ing cable assembly for quick solderless
installation. The N22D stylus is available
separately for existing Model M212/216
integrated tone arms, Packaged with sach
N22D is a snap-on counterweight to re-
duce the tracking force of M212/216 tone
arms to % to 1% grams. The N22D may
also be used to replace the Shure N21D
stylus in Shure cartridges where % to 1%
gram tracking is desired. Net price of the
M222, including stylus, is $89.50. Net price
of the N22D stylus separately is $24.75.
Shure Brothers, Inc, 222 Hartrey Avenue,
Evanston, Illinois. L-2

o FPM-Stereo Range Extendexr. Designed to
double the primary reception range of FM
tuners, the Jerrold FM Range Extender,
Model FMX, makes it possible Lo overcome
the reception range limitation of FM-
stereo broadcasting, With a minimum gain
of 20 db over the entire FFM band, the new
one-tube antenna amplifier helps reduce
background noise and “drifting" of signal.
The M Range Extender has been engi-
neered for simple indoor installation any-

where in the home between the antenna
and the FM tuner or radic. It may be
mounted in an attic, closet, or on any con-
venient wall or flat surface where a 117-
volt 60-cps outlet is available., The amp-
lifler is extremely compact, weighing
slightly over two pounds. It incorporates
the latest 6DJ8 frame grid tube, insuring
stable, high-level performance. Designed
for all-day continuous operation, the FM
Range Extender is provided with a shut-
off switch, so that it may be disconnected
when not needed for long periods of time.
The current utilized by this equipment is
comparable to that used by an electric
clock. The M Range Extender Is priced
at $29.95. Jerrold Electronies Corporation,
15th and Lehigh Ave., Phila. 32, Pa, IL-3

o Precision Condenser Microphones. A new
series of precision condenser microphones
from B & K features physical ruggedness,
high sensitivity, and an extensive selection
of accessories. Broad measurement range
of 10 c¢ps through 100,000 cps at levels
from 15 db to 180 db is offered through the
choice of Y-, %-, and l-inch sizes. Two
different types are available for each diam-

ater. One type Is adjusted to have over-
damped resonance in order to give a flat
0-deg. incidence free-field frequency re-
sponse, The second type iz adjusted to
have a critically damped resonance to pro-
duce the best possible pressure response
for closed coupler measurements. Typical
applications are accurate measurements
for product sound control, precise acousti-
cal calibration, defining acoustical environ-
ments, and boundary layer measurenients.
B & K Instruments, Inc., 3044 West 106th
Street, Cleveland 11, Ohio. L-4
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# Miniature Speaker System. The Univer-
sity MINI 2-way speakey system ig only
2-in. thick, 18-in. wide, 13-in. high, and
designed to meet the highest possible
acoustic standards. The MINI utilizes an
open-enclosure design, so that the baffle
board radiates, This relatively large radil-
ating area is intended to reinforce the bass
and help produce a smooth mid-range. A
separate tweeter adds highs up to 17,000
¢ps. The MINI is handsomely finished In
an oiled walnut cabinet. Price, $44.95. Uni-
versity Loudspeakers, 80 So. Kensico Ave.,
White Plains, N. Y. L-5

e Stereo Tape Recorder. The Dual TG 12
SK, at a price of $349.95, features; 4-track
stereo-mono record and playback; 38
speeds; pusbbutton controls; automatic
shut off; and no pressure pads for lowest
possible tape wear, Specificationg include:
Frequency response of 40—-20,000 ¢cps +3 db
at 7% ips;: signal-to-noise ratio of better

than 46 db at 7% ips; wow and flutter 0.15
per cent at 7% ips; channel separation
batter than 60 db from 30 to 25,000 cps. In-
cluded in the price are two microphones.
The TG 12 SK is a comiplete playback sys-
tem with two built-in speakers, one in
each lid, and a 10-watt stereo amplifier.
United Audio Products, 12-14 West 18th
St.,, New York 11, N. Y. L-6

@ Stylus-Force Gauge. This pauge is es-
sentially an equal-arm balance which is
set on a plastic “knife-edge” pivot. In
chemistry lab we learned that the equal-
arm balance was the most accurate simple
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Here's why Audio Magazine says Scott Kits are
“Simplest to build...” and have
“Engineering of the highest calibre” *

The exclusive Scott full color instruction
book shows every part and every wire in
natural color and in proper position. To
make the instruction book even clearer,
each of the full color illustrations shows
only a few assembly steps. There are no
oversized sheets to confuse you.

There are certain areas in every profes-
sionat high fidelity component where wir-
ing is critical and difficult. FM front ends
and multiplex sections are an example. In
Scott Kits these sections are wired at the
factory, and thoroughly tested by Scott
experts, assuring you a completed kit
meeting stringent factory standards.

When you finish your kit you'll be delighted by its handsome good looks. And when'you turn
your Scott Kit system on you'll know for yourself why the expert editors of leading high fidelity
magazines like Audio say . .. ‘‘only the most sophisticated engineering thinking could design
a kit as simple and foolproof as this...'" *

Each full color illustration is accompanied
by its own Part Chart . .. another Scott ex-
clusive, The actual parts described in the
illustration are placed in the exact se-
quence in which they are used. You can't
possibly make a mistake.

Tuners are aligned with the unique Scott
Ez-A-Line method using the meter on the
tuneritself. Thisassures perfectalignment
without expensive signal generators. Am-
plifier kits require no laboratory instru-
ments for perfect balancing.

WA aaRerieanRiadimhistary com

Much of the uninteresting mechanical as-
sembly is completed when you open your
Scott Kit-Pak. All the terminal strips and
tube sockets are already permanently
riveted to the chassis. To insure accuracy
all wires are pre-cut and pre-stripped to
proper length.

erformance Plan
guarantees that your kit will work perfectly
when completed. If you have followed all
recommended procedures and your kit
fails to work Scott guarantees to put your
kit in working order at the factory at mini-
mum cost.

*Audio — February 1961, Pages 54-56

SCOTT

H. H. Scott Inc., Depk 035-11
111 Powdermill Rd., Maynard, Mass.

Please rush me without charge your full
color brochure on the complate line of
Scott FM stereo tuner, stereoc amplifier and
speaker kits. A sample 36 page full-color
Scott Kit instruction book will be included
if you enclose 50¢ in coin or stamps.

GV UL e s s e A s State.....erees

If any of your friends would like a copy of
the new Scott Kit brochure send us their
names and addresses.

Export: Morhan Exporting Corp., 458 Broadway, N.Y.C.
Canada: Atlas Radio Corp., 50 Wingold Ave., Toronta
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agnecord

for

UNFORGETTABLE PERFORMAN CES

The King of Swing Chose
Magnecord for the World’s
First Stereo Tape Recording
of Popular Jozz

(Chicogo’s Blue Note—1951)

It takes a real pro to stand the
test of time . . ., a musician like
Benny Goodman . . . a tape recorder
like Magnecord, the choice of pro-
fessionals, the one most widely used
in the sound and broadcast industry.
Don't settle for less . . . your home
deserves the best! For incomparable
Stereo, you'll want the Magnecord
Olympian . . . it's perfect! Has every-
thing you've wanted including full
fidelity 4-track play and record.

In his
listens to his Magnecord Professianal with Martin
Bettan, factory sales representative.

write for additional information and
name of your nearest Magnecord dealer

New York apartment, Benny Goodman

agnecord SALES DEPARTMENT

MIDWESTERN INSTRUMENTS, INC.

manufacturers of electronic data acquisition instruments

P. O. BOX 7509 TULSA 35, OKLAHOMA
CIRCLE 84A

New

INSTRUMENTS
for AUDIO
MEASUREMENTS Model 210

MODEL 410 DISTORTION METER A10

Measures audio distortion, noise level and AC
voltages = Also a versalile vacuum fube voltmeler.
o Distortion levels as low as .1% can be measured
on fundamental frequencies from 20 o 20,000 cps,
indicates harmonics up to 100,000 cps » Dislortion
measurements can be made on signal levels of .1
volt to 30 volts rms o The vacuum tube volimeter

MODEL 210 AUDIO OSCILLATOR

¢ Provides a sine wave signal from 10 cps to db at 5 volls output ¢ Distortion is less than 2%
100 ke = Output level within ==1 db when working at 5 volts output from 50 fo 20,000 cps, slightly
info 600 ohms (reference 5 kc) o Power output, higher at higher ouput and frequenty extremes.
variable to above 150 mw « Hum and noise, —70

provides an accuracy of Z=5% over a frequency range
from 20 cps to 200 KC. For noise and db measure-
menfs, the instrument is calibrated in 1 db steps
from 0 db to —15 db, fhe built-in attenuator pro-
vides additional ranges from —60 db to —+50 db
in 10 db steps.

These insfruments are supplied with many B.C. station installations
for FCC Proof-of Performance tesfs,

BARKER & WILLYAMSON, Inc.
Radio Communication LSquipment Qince 1932

BRISTOL, PENNESYLVANIA ¢+ STillwell 8-6681

CIRCLE 84B
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wiay to measure weight. Of course, this
presumes the counterweights are ex-
tremely acenrate—in this case plastic
weights are supplied. In any case it is
quite possibly an extremely accurate
means of setting stylus force and at a
price of only $1.00. Acoustic Research Inc.,
24 Thorndike St., Cambridge, Mass. L-7

o PM-Stereo Antenna. The new Winegard
“Stereotron’” FM antenna for both stereo
and mono is an S-element unit with a
built-in Nuvistor amplifier that can be
uged in any location. The ‘‘Stereotron’”
amplifier takes up to 200,000 pv of signal,
so that it will respond to weak signals
from distant stations and strong local

signals will not overload it. It has a mini-
mum gain of 26 db over a folded dipole
and a flat freguency response of + 14 db

from 88 to 10S me. The “stereotron” is
available for use with either 300-ohm twin
lead or 73-ohum coaxial cable. The iantenna
has a permanent gold-anodized finish for
corrosion protection. It can be purchased
without the Nuvistor amplifier if desired,
and the “Stereotron’” amplifier can be pur-
chased separately to be used with any FM
antenna. The Stereotron antenna only
(Model STF-8) lists for $23.65, and the
“stereotron’” amplifier (Model AFP-320)
lists for $39.95. Winegard Co., Burlington,
Towa. L-8

o Speaker Kit. . H. Sc¢ott announces the
firat of its line of speaker kits. The Scott
SK-4 comes complete with ecabinet in
walnut, mahogany, or unfinished pine or
hardwood. Directions are easy to follow.
It iz patterned after the Scott S-3 speaker.
Cabinet is factory-assembled and prefin-

ished. The three-way system has a high-
compliance, low-resonance woofer and
separate mid-range and high-frequency
drivers. A multiple-crossover network has
separate controls for the mid-range and
tweeter drivers. For further informadtion,
write Department P, H. H. Scott In¢.,, 111
Powdermill Road, Maynard, M=ass. L-9
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NEW LITERATURE

o Dynamic Beta Power Transistor Tester.
A new, eight-papge technical brochure de-
seribes the Hickok Model 1885 Dynamic
Béta power transistor tester. This two-
color brochure is available without charge.
Brochure RD1885 describes a versatile
transistor tester which measures betla and
leakage {rom data included on a roll chart.
Transistor manufacturer’'s specifications,
or the user’'s reguirements can easily be
the basis for tranistor testing. The bro-
chure includes technical specifications,
gimplified schematic diagrams, and circuit
descriptions of the beta and leakage tests,
the variable duty cycle pulsing system,
and the variable power supplies. RD In-
struments Division, Hickok RElectrical In-
strument Company, 10514 Dupont Avenue,
Cleveland, 8, Ohio. L-10

# Pushbutton Switch Catalog. This new
6-page 2-eolor catalog for the eleetronics
industry introduces the new Switheraft
“Tiny-Frame” pushbutton switeh, The
“Tiny-Framae'' switch, Series 970, is a
small, direct-acting pushbutton switch for
applications where space is at a premium.
It ig available in many switching circuits
and in locking or non-locking action. The
catalog, Engineering Specifications Catalog
$-301, also illustrates and describes
Switcheraft's "“Littel Switches,” "Button
Switehes,” “Cord Switches,” "T Switches,”
and many others. This catalog was de-
sipned as an induastry guide for engineers
pn special and standard pushbutton
switches. 1t lists engineering data, design
features, dimensional drawings and a full
page of appliaction ideas. Write to Switeh-
craft, Inc.,, 5555 N. Elston Avenue, Chi-
cago 30, Illinois, X.-11

e New Book. “Reproduction of Sound,” by
IBdgar Villchur is published by his com-
pany, Acounstic Research, and is 93 pages,
paper, and priced at $2.00, postpaid, direct
from publisher only. This book is a non-
mathematical analysis of the nature of
sound and of how reproducing components
work. The book may be used as a general
aurvey of principles for the interested lay-
man, or as a pre-engineering survey and
introduction for professionals. The first
few chapters deal with the fundamental
nature of sound and the standards to be
applied to a high-fidelity reproducing sys-
tem. A brief discussion of recording, with
emphasis on stereo, is followed by a trent-
ment of cach of the reproducing elements
in turn: pickup £nd needles, preamplifiers
and amplifiers, speaker systems, and fi-
nally the listening room itself. Acoustic
Regeareh Ine, 24 Thorndike St., Cam-
bridge 41, Mass.

® Interchangeability Directory. A new and
enlarged edition of the RCA Interchange-
ability Directory of foreign versus USA
receiving-type electron tubes ig now avail-
able. The new edition, form No. LCE-1978,
indicates the USA direct replacement type
or similar type, if available, for more than
8§00 foreign tube types used principally in
AM and FM radiosg, TV receivers, and
audio amplifiers. Radio Corporation of
America, Ilectron ‘Tube Division, Har-
rison, N. J. L-12

® Condensed Semicondunctor Catalog. Am-
perex Rlectrenic Corporation’s new 15—
page catalez includes ba specifications
of the new line of universal communiea-
tions transistors manufactured by the
PADT (Post Alloy Diffusion) process. The
catalog also containg a complete listing
and specifications of a comprehensive line
of germanium pnp and npn audio (small
and large signal), computer, switching
(high and low spegd) and VHI transistors
for converter, mixer, and oscillator appli-
cations. Also listed with specifications are
the complete Amperex lines of germanium
and silicon diodes, including silicon refer-
ence and power rectifier types. Free copies
of the condenged Amperex Semiconductor
Catalog may be obtained by writing on
yvour company letterhead to Amperex Klec-
troni¢ Corp., Advertising Department, 230
Duffy Avenue, Hicksville, Long Island,
New York.
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NEW VELOCITONE MARK II

why it's the finest stereo cartridge
you can use with your record changer

It isn’t as if the new Mark II won’t work wonders with your transcription turn-
table and arm. That it would. But, matching a cartridge to a record changer is
the far more challenging problem. It’s a tougher nut to crack.

Here are some of the problems. You can seleet one of those ultra-high-compliance
magnetic cartridges that track at a gram or two. Now what?

Says Joe Marshall, noted authority in the January, 1962, issue of High Fidelity:
“An attempt to reduce needle prossure with an arm not designed for low necdle
pressure will usually result in high distortion due to loading the needle with the
mass and friction of the arm.”

And in the April 7, 1962, issue of Opera News, Conrad Osborne observes: “The
thing to be sure of when seeking a new cartridge is that the compliance . . . suits
the characteristics of your tonearm. A cartridge with extremely high compliance
wil] nol necessarily turn in better performance with arns on changers, or with
manual turntable arms requiring fairly heavy stylus pressure...”

Now let's take a look at the Velocitone Mark 11. Compliance: 5.5 x 10-6 em/dyne,
designed to track at from 2 to 4 grams. Perfect! Also because it is a ceramic
transducer, you can play it with an unshielded motor—in an intense magnetic
field—without a trace of magnetically induced hum. Fine! But, how about fre-
quency response, output, channel separation? How does it perform?

The usable response of the Mark II extends from 20 to 20,000 cycles — x1db to
17,000. And it has better than 30db channel separation. What’s more, it is sup-
plied with plug-in, mateched equalizers so that it functions as a constant velocity
transducer, and ¢an be fed directly into the ‘magnetic’ phono irnputs of anv stereo
preamp. Universal terminal plug eliminates soldering to arm leads.

Its output is in the order of 11mv per channel. You can TR AR 6
operate your amplifier with lower gain settings and  [[HE—— T
with less power, resulting in improved signal-to-noise
ratio, lower distortion. What more could you ask?
The Velocitone Mark II is priced at $22.25 with two
0.7-mil diamond styli; $19.25,diamond/sapphire;
$14.75, dual sapphire. Ask your hi-fi dealer to show el : P
you and demonstrate the new Velocitone Mark II. e T S e

SONOTONE CARTRIDGES

Sonotone® Corp. ¢ Electronic Applications Div. & Elmsford, N. Y. Canada: Atlas Radioc Corp., Ltd., Toronto
Cartridges ® Speakers ® Tape Heads @ Microphones ® Electron Tubes e Batleries ® Hearing Aids
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It’s what you don’t hear that counts!

That's why you buy a turntable. For silence. Silence of oper-
ation. Rondine 2 delivers ooth the sound and the silence
you want. Minus 57 db silence even at full amplification.
That's what you want in 2 turntable, what you're sure of
getting with Rondine 2. Combine it with the Auto-Poise®
tonearm and you have the world's onfy {rue turntable with
fully automatic operation, For complete cataiog, write Dept.
A-11, Rek-O-Kut, 38-19 108th Si., Corona 68, New York,

g RiSteraotable only. yse v v v vanh cavaniiioniis
R 320 with S 320 Tonearm. .. vvvvuevinrons s
R 320 A (illustrated) with Auto-Poise Tonearm, . . 16
R Base (oiled walnut finish) s

v, same,

REK-O-KUT/ Mnding== |

COMING ATTRACTIONS

1
Another Word on Multiple Speakers.
J. W. Ward
The outstanding virtue of multiple-
speaker arrays consists of the way
they handle the mid-range. A mid-
range multiple-speaker array is pre-
sented and variables that affect per-
formance discussed.
2
A 1-Megacycle Frequency-Compen-
sated Audio Atienuator.
Weaver Dodge
An audio attenuator can be used
to calibrate test equipment, check
equalization and amplifier capabili-
ties, and provide a precision low-
level signal for measuring input
noise and hum. Complete with con-
struction details.
3

Leakage Inductance—A Useful Cir-
cuit Component.

Norman Crowhurst
Leakage inductance is available in
many audio circuits but is not often
utilized fully. Here are several ex-
amples of normally ignored appli-
cations, and explanation of how
they work.

CIRCLE 86A

~.  RECORDS
Sound-on-
e Sound

NEW LAFAYETTE
Deluxe
Professional
Quality

4-TRACK
STEREO
TAPE DECK

Built-in Transistarized
Stereo Recard/Play Preamps.

RK-140WX

50

No Money Down

9

Begin your stereo component system with this oustanding tape recorder repro-
ducer. Superb Electronics, smooth, dependable tape transport MPlays: 4-Track
Stereo Tapes, 2-Track Stereo; 4-Track, 2-Track and Full Track Monophonic Ml Rec-
ords 4-Track Stereo or Mono; Sound-on-Sound BFrequency Response 40-18,000
cps at 7Y% ips B 2-Speeds: 3% ips & 7% ips M Plays Reels up to 7 ¢ &3

inches. Complete with 4 connecting cables and empty tape reel.

RK-143WX as above but with carrying case ... ... . ... Net 114.50
I BN GEE BN B R SR e AER B BN NS RS N NN BN SR BEN BN e e e

LAFAYETTE Radio ELECTRONICS

SHOWN WITH
OPTIONAL CASE

1 [J Rush me FREE
DEPT. AK-2. BOX 10, Syosset, LI, N.Y. 388 Giant Sized ! gy
. A 2 Pages 1963 Catalog s e
- yramseeressspaness ENCIOSE! :
il ity 2 LAFAYETTE Radio ELECTRONICS |
1 Syosset, L.J., N.Y. I
OTHER LOCATIONS:
.NAME S :‘amaiYcak:li’cé N.YY. ScParseate. P;Vl l
ew Yaor! « N.Y. aramus, N.1.
'ADDRESE — — I;Iainﬁg}id.NNyJ. BNewar1k Z,MNJ. l
ronx 56, N.Y. oston 10, Mass,
CITY. ZONE STATE_________ Natick, Mass. GPENING FALL 1962
E W S O I IS CEN AER NN BEN BN IS TS PR I BN BN DN BED I BN Bew aee e Dam
CIRCLE 86B
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200-WATT AMPLIFIER

(from page 52 )

a transistor amplifier. The difference is
that a transistor can be overheated only
once.

Treated properly,
there 1is reasonable ventilation, and
never short ecireuited, this transistor
amplifier should prove to have extremely
long failure-free life with no need for
periodic maintenance or adjustment. ZE

installed where

REFERENCES

Burwen, R. S., “Transistor musie sys-
tem using direct counpling,” Aupio, Vol
43, No. 8; p. 21; August 1959.

Burwen, R. S., “Portable transistor
music system,” JAES, Vol. 6, No. 1; p.
10; January 1958.

TAPE SYNC

(from page 26)

here and menton the scheme that is prob-
ably the simplest of all. Merely use a
stereo or other mmltitrack recorder and
record the sync signal as one of the
tracks, hoping the separation is sufficient
to prevent hum on the track containing
the program material. The reference sync
can be either from a step-down trans-

AUDIO e NOVEMBER, 1962
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former, from power supply ripple, or
from 2 generator mounted on the eamera.
Hardly any disadvantages are present
with this system except that a stereo
machine is required, which counld be a
little heavier, and the resulting audio
signal would be only a half-track re-
cording. This also necessitates an in-
ventory of new machines and makes the
thousands of single-track recording ma-
chines obsolete. In some eases the eco-
nomies involved will prevent us from
converting to stereo machines just to re-
cord single-track sound. One manufae-
turer in this country markets a machine
using the above scheme. The machine
was designed to record audio on one
track and sync only on the second and
does not carry the extra weight of a
complete second channel as would be the
case of a normal stereo machine.

. . . Another Sysiem

We now come to another new system
that you might think was devised just to
confuse the issue. The writer set up the
eriteria as follows: It must be usable
with any professional or semi-profes-
sional tape machine reeording at any
tape speed with complete compatibility;
it must not require any special machin-
ing or installation on the tape machine
itself; it must be reliable and require no
special operating conditions. In other
words if the tape machine will run and
record on the tape being used no matter
what the condition of the tape, and will
produce aceeptable results, the syne sys-
tem will be well within its design toler-
ances. To top it all, it must not add hum
or other extraneous signals to the record-
ing that cannot be eliminated conven-
iently. This sounds almost too good to be
true. One disadvantage, that may really
be an advantage is that the recordist
must carry along two small “black boxes,”
to use this system (see Iig. 4). This of
course means this scheme can be used
with any machine available. If you break
down in the hinterlands, pop into any
radio station and borrow their machine
to finish the job. What happens if the
“black box” breaks down? All we can
do is design it to be very reliable, utiliz-
ing a minimum of special components
and to operate under extremes of condi-
tions, The writer’s unit has been tested
with line voltages ranging from 75 to
130 with both new tubes and with tubes
of low emission. The system uses a vac-
uum tube, as indicated, but counld be done
with transistors, about 3 or 4 of them.
However, inasmueh as we have to plug
the box into line voltage, it was decided
that low-voitage d.c. was just as hard to
come by as medium-voltage d.c. so a vae-
uum fube was used. The system uses a
sub-audible syne tone locked to the 60-
cps line frequency. The syne generafor is
& 30-cps multivibrator locked to 60 cps
and the wave shaped to a 30-¢ps sine

AUDIO e NOVEMBER, 1962

wave with less than 1 per cent total har-
monic distortion (see Fig. 5). It is im-
pressed on the track at a —20 VU level,
50 it can be monitored on the VU meter,
and can be injected into the system any-
where. It works perfectly with the Am-
pex 800 series machine because it ean he
plugged into the line input and still have
the mic inpunt for andio. On single-input
machines an adapter would have to be
built, but this should be no problem
since the syne generator has a built in
100-k isolation resistor that has handled
all problems so far. In some cases an
adapter socket can be used—the type
that has a one-to-one straight-through
wiring with the tube pins hrought ount to
tie points. The second “black box” con-
tains a filter to eliminate the 30 cps from
the program material. This could be in-
stalled in the machine but that wonld re-
move the compatability claim. A sharp
high-pass filter or a resonant band-
reject filter can be used and in both cases
would preserve all the low frequencies
necessary for excellent-quality voice re-
cordings. The writer also plans to use
a bridged-T configuration in the three-
position mixer now being constructed
specifieally for use with this system and
an Ampex model 601 recorder. The nee-
essary filter design to preserve the “ex-
ternal only” criteria presents some for-
midable problems, mostly financial.
While the 30-eps generator is relatively
inexpensive, the 30-¢ps reject cirenit can
be very costly. To install the filter in the
mie line means high-Q coils and large
values of capacitors, all of good guality.
A balaneced mie line alzo contributes
more to the cost. All must he well shield-
ed and if you use mics of radically dif-
ferent impedances, more than one box is
needed. These filfers are relatively main-
tenance free, but a transistor or tube
type filter could be bnuilt, probably at
less cost than the passive configurations
designed, The aunthor, at this writing, is
using a 30-cps resonant reject filter that
passes all frequencies from 50 cps up
with no attenuation. Theoretically this
should work well, but also presupposes
that during playback the “acceptance”
eircuit would pass 30 cps only. In prac-
tice this is hard to aceomplish, se those
circuits also receive enough energy up
to mapproximately 70 cps to affect the
sync signal. Manual transfers are pos-
sible, however, with the operator ignor-
ing the sync signal display “bounce.”
A sharp high-pass filter with a nominal
80-eps cutoff would eliminate this prob-
lem, but would reduce the desivability of
this system for syne musie recording.
This does not bother the writer because
it is firmly believed that musie should
be done under other than “portable-
strapped-on-your-back” conditions. Mu-
sic should be recorded using studio type
equipment only, unless it must be done
for an effect or other reasons, but then

EXPERIMENTAL

Stereo Cartridge

In Octaober, 1960, GRADO iniro-
duced a tone arm which was pri-
marily designed for lobaratory
research. Nothing was spered in
the design parameters of this tone
arm since oll future designs were
to be based on this concept. It
contained features and perform-
once characteristics far in advance
of any tone arm ever offered to
the pubfic. Consumer ucceptance
was immediate. Never before (or
since) hos a tone arm been 5o uni-
versally acclaimed as the BEST.
It hos since become the interna-
ticnol stondord of excelience.

Similarly, GRADO has conceived
a cartridge which was desigacd
exclusively for stereo rezearch and
development. This cartridge is not
o mono-sterco compromise, it is
designed to play only the stereo
disc, but tc the highest degree.
Since the effective compliance is
extraordinarily high (more thon
twice that of our Lab cartridge)
and the moving mass at the stylus
tip extremely low (it resonates at
approximately 50,000 cps) play-
back distartion is a thing of the
past and if it weren't for dust, dio-
monds and records would fost
forever. Tracking forces range
from 2/10 of o gram to 1 grom.
Since these experimental car-
teidges are assembled in our
research division, under the per-
sonal supervision of Mr. GRADO,
it can be oppreciaoted that avail-
able quantities will be severely
restricted. Each cartridge is
covered by a diamond stylus guar-
antee of five years and uncondi-
tionally auaranteed for one year.

Price $75.00
Patens #3,040,136

For further details write to:

GRADO LABORATORIES, INC.

4614 7th Avenue, Brooklyn 20, New York
Export-Simontrice, 25 Warren ), N. Y, C.
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NEW ARGOS

SPEAKER SYSTEM
with 2 JENSEN speakers

Use it anywhere — shelf, table, wall or floor —
only 18”7 x 12” x 334” thin e Ideal for stereo ® New

Outperforms high-compliance Jensen woofer has up to 200%
anything more cone travel; deep rich base ® Two-way sy_stem

® Tweeter with crossover network ® 8-ohm input
close fo e Screw terminals polarized for stereo. Volume control
et el recessed on side ® Hand-rubbed, 34” oiled American

walnut veneer @ Modern cane grille @ Solid brass

legs & Wall hangers on back

@ At your hi-fi store or write direct
for free catalog. $24.95

ARGOS

PRODUCTS COMPANY
Dept. #1, Genoa, !llinois

STATEMENT REQUIRED BY THE ACT OF AUGUST 24, 1912, AS
AMENDED BY THE ACTS OF MARCH 3, 1933, JULY 2, 1946
AND JUNE 11, 1960 (74 STAT. 208) SHOWING THE
OWNERSHIP, MANAGEMENT, AND CIRCULATION OF

AUDIO, published Monthly at Lancaster, Pa., for October 1, 1962

1. The names and addresses of the publisher, editor, managing editor, and busi-
ness managers are: Publisher: Charles G. McProud, 204 Front St., Mineola, N. Y.;
Editor: David Saslaw, 204 Front St., Minceola, N. Y.; Managing editor: none; Busi-
ness manager: Henry A. Schober, 204 Front St., Mineola, N. Y.

2. The owner is: Radio Magazines, Inc., 204 Front St., Mineola, N. Y.; Henry A.
Schober, 204 Front St., Mineola, N. Y.; Charles G. McProud, 204 Fromt St.,
Mineola, N. Y.

3. The known bondholders, mortgagees, and other security holders owning or hold-
ing 1 per cent or more of total amount of bonds, mortgages, or other securities are:
none.

4. Paragraphs 2 and 3 include, in cases where the stockholder or security holder
appears upon the books of the company as trustee or in any other fiduciary relation,
the name of the person or corporation for whom such trustee is acting; also the
statements in the two paragraphs show the affiant’s full knowledge and belief as to
the circumstances and conditions under which stockholders and security holders who
do not appear upon the books of the company as trustees, hold stock and securities in
a capacity other than that of a bona fide owner.

5. The average number of copies of each issue of this publication sold or distrib-
uted, through the mails or otherwise, to paid subscribers during the 12 months
preceding the date shown above was: (This information is required by the act of
June 11, 1960 to be included in all statements regardless of frequency of issue).
35,000

(Signed) HENRY A. SCHOBER, Business Manager.
Sworn to and subseribed before me this 14th day of September, 1962,
(Seal) Edmund H. Strecker, Notary Public.

State of New York. No. 30-3874750. Qualified in Nassau County. Term expires
March 30, 1963.
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this system will work as well as the other
compromises mentioned before. In trans-
fer, the sync¢ component must be re-
moved from the program unless the play-
ing equipment will not pass 30 cps.
Being an almost pure sine wave makes
the chore rather easy either with the
normal high-pass filters in all photo-
graphic channels or dialog equalization
of some sort. In praectice it is possible
to put the 30-¢ps signal well below the
tape noise and stage noise with no strain
and absolutely no ¢hange in audible voice
guality.

It is hoped that this article will kindle
the reader's Imagination or dander or
both and thus promote more study and
search for the “perfect” tape synchroni-
zation systent. K

TRACKING ANGLE

(from page 24)

from one record to the next also canse
problems of channel separation. It is

surprising, but frequently different
amounnts of crosstalk can he measured
with the various records. Sometimes

crosstalk is high from the left to the
right channel, and low from the right to
the left channel, and vice versa.

IMgure T demonstrates what happens
when the piekup is incorrectly posi-
tioned. The amount of channel separa-
tion will vary with the angle a. If every-
thing is correet in both cutting and
playback, two identical curves will be
obtained for crosstalk on the left and
right channels. However, measurements
show that two identical enrves are not
obtained in all eases. This ean be due to
geometrical faults in the construetion of
the pickup, but if these are eliminated
it 15 found that widely differing results
are obtained when measuring the varvious
test records.

Figure T shows a drawing of the sierco
groove. @ is the vertical tracking angle
and B is the cutling angle. x is 45 deg.,
the half angle of the angular distance
between the two minimum points for the
two enrves fov erosstalk as a funetion of
the angle variation «.

If we assume that the eutting direection
is 45/45 in the cufting plane, therve is
the following relation between the three
angles:

Cos ¢
tan = ——
cos f
If we know © and measure @ we can thus
find B,

Figure 8 gives these eurves for various
phonograph records. The B & O pickup
was used in measuring these.

Since the vertical entting angle varies
from record to record, it is not possible
to find any ideal pickup construction
mntil standards ean be agreed on.

The fact that the vertieal entting angle
is in reality nof vertical results in the
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determination that the stylus tip should
not be vertically oriented. Figure 9
shows what happens if the stylus angle
is not in agreement with the eutting
angle. This is a point which is frequently
difficult to impress on people, even pro-
fessionals, Generally there is the feeling
that a pickup styles should angle for-
ward very shghtly in order to avoid
damaging the record. In reality this is a
great misunderstanding. Due to the re-
eording conditions, the stylus tip should
in reality point in the opposite direction,
and exaetly as much as the entting angle
varies from the vertical line.

After a cold and sober theoretical
consideration, the stereophonic phono-
graph records should in reality be in-
tolerable to listen lo. However, practice
reveals a different situation. Kven
though the experienced ear can probably
hear the greater distortion, there is no
doubt that the stereophonic effeet is such
a great advantage that considerably
more distortion ean be tolerated than is
the case with mono records. On the bhasis
of listening tests it seems that such high
demands for distortion reduction in
stereo systems are unnecessary as eom-
pared with single-channel systems. This
should not draw attention away from
the sonrces of faults that can be removed
with the greatest ease by merely estab-
lishing standards.

In the IEC-publication 98 and 98-1,
which contains recommendation for com-
mercial stereophonie recorvds, the prob-
lem about the eutting angle is not men-
tioned. However this publication is being
revised. At the TEC-meeting in Helsinki
last yvear the Danish delegation proposed

to standardize this angle at 15 deg.:
(This proposal was made in Furope
before the essenticdly Furopean commit-
tee. See the Fditorial for furtheyr com-
ments about the stutus in the U. S. 15p.)
The proposal contains the following
definition of the nature of the groove:
“The stereophonic groove shall carry
two channels of information. The two
channels shall be recorded in such a
manner that they ean be reproduced by
movement of a reproducing stylus in
two directions at 90 deg. to each other
and at 45 deg. to a radial line through
the stylus tip and the center of the dise.
“The reproducing stylus motion shall
he tangent to or lie in a plane throngh
the stylus tip and the record center, in-
clined at a nominal angle of 15 deg.
clockwise fo the normal through the
stylus tip as viewed from the center of
the dise.”

It is hoped that the changing of Puhli- |

cation 98 and 98-1 will be confirmed as
soon as possible, and that the different

record makers will adopt this standardi- |

zation as soon as possible. p:
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HEADPHONE CONTROL

(from page 56)

It will be noted that some of the eir-
cuit values in Fig. 4 are different from
those in the Baner prototype. The values
m the original cirenit were arrived at
analytically, and they do not necessarily
represent practical values. For example,
tolerances on the inductors have been
Lrought into line with those of the rest
of the ecirvenit. Also some capacitance
values have been changed slightly. An
important change is the substitution of
100-0hm resistors for the 600-chm ve-
sistors in series with each source. The
purpose of the high resistances was to
bring the erossfeed factor below 200 eps
as close to unity as possible, but when
this was done the insertion loss of the
unit incereases (more about this later in
a disenssion of power requirements).
The use of 100-ohm resistors results in
an insertion loss of 30 db eompared with
a loss of more than 40 db in the proto-
tvpe cirenit. This is done at the expense
of about 1.5 db of erossfeed factor.
Listening tests have shown that a dif-
ference of this magnitude at low fre-

AUDIO e NOVEMBER, 1962

queneies is not perceptible. But the re-
sulting 10-db decrease in insertion loss,
however, is much to be desired.

The balance-control  potentiometer
plays an additional role. When it is
centered cach half of it appears in
parallel with one of the phones. Since
the CC-1 is designed to work with 8-ohm
phones the resulting parallel resistance
1s close to 5 ohms, the desirved load. The
use of 4-ohm phones 1s also possible
with only a slight deerease in sensitivity.

Operation of the Control Center

Most low-impedance dynamic head-
phones are vemarkably sensitive; a
power level of 5 to 10 milliwatts is
usually sufticient to drive them to nor-
mal penk listening level. 1f they were
eperated directly aeross the ontput of a
power amplifier, hum and ftube noise
would be quite audible even with the
signal present. There would also be the
possibility of inadvertent overload of
the phones and exeessive sound pressure

WWW amerncaaradioRietery com

the most
noise-free
recordings
you have

will be made on the new all-transistorized Norelco
Continental ‘401" Stereo Tape Recorder, the only
recorder using the newly developed AC107 tran-
sistors in its two preamplifiers. The AC107 is the
only transistor specifically designed for magnetic
tape head preamplifiers utilizing specially purified
germanium to achieve the extraordinary low naise
figure of 3 db, measured over the entire audio
band (rather than the usual single frequency). This
noise figure remains stable over farge collector-
emitter voltage swings and despite large varia-
tions in source resistance.

Hear the new {ransistorized Norelco Continental
‘401’ » 4-track stereo/mono record and playback
» 4 speeds: 7%, 3%, 12 and the new 4th speed
of "¢ ips which provides 32 hours of recording
on a single 7” reel « fully self-contained with
dynamic stereo microphone, two speakers (one in
the removable cover for stereo separation), dual
preamps and dual recording and playback ampli-
fiers « self-contained PA system » mixing facilities
« can also play through external hi-fi system »
multiplay facilities.

Specifications: Frequency response: 60-16,000 cps
at 7)2 ips. Head gap: 0.00012”. Signal-to-noise
ratio: better than 40 db. Wow and flutter: less
than 0.4% at 7Y ips. Recording level indicator:
one-mefer type. Program indicator: built-in, 4-digit
adjustable. Inputs: for stereo microphone (1 two-
channel); for phono, radio or tuner (2). Foot pedal
facilities (1). Outpuls: for external speakers (2),
for external amplifiers (1 two-channel): headphone
(1). Recording standby. Transistor complement:
AC 107 (4), OC75 (6), OC74 (2), 0C44 (2), 2N1314
(2), 0C79 (1). Line voltage: 117 volts AC at 60
cycles. Power consumption: 55 watis. Dimensions:
16'%s" x 156" x 824", Weight: 43 Ibs. Accessories:
Monitoring headset and dual microphone adapter.

For a pleasant demonstration, visit your fayor-
ite hi-fi dealer. Write for Brochure D-11. North
American Philips Company, Inc., High Fidelity
Products Division, 230 Duffy Avenue, Hicksville,
Long Island, New York.

Norelbo

1o Ganada znd throughout (he fres world, Norsico js kaown 25 "the Philips.
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REMINDER:

...geta TACO
FM ANTENNA

Why go halfway in FM pleasure?
You can’t enjoy the finest in FM or
multiplex without the finest antenna
.. .and it costs so little to add
so0 much!

TACO, world’s leading designer
of defense and commercial antennas,
offers you the widest choice of high-
fidelity FM antennas ... {from sim-
ple kits for suburban installation to
the finest 10-element yagi for deep-
est fringe reception.

Get all the facts about TACO
antennas. Write us for complete in-
formation, including the name of
your nearest TACO dealer.

e ®

TACO “LARK* omnidirectional S-type
antenna installs on existing mast or in
your attic. Gold-anodized for long life.
Complete kit includes antenna, lead-in,
stand-off insulators.

Model KG-626-A . .. Only $8.95

TACO 10-element twin-driven yagi
...best FM antenna money can buy.
Delivers sharp, clear monaural or stereo
signals even in deepest fringe areas.
You’ve never had FM so good!

Model 610 . . . Only $30.70

Technical Appliance Corporation

Dept. JTD-59, Sherburne, New York

4 Subsidiary of The Jerrold Corporation
CIRCLE 90A
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in the listener’s ears when conneeted in
this fashion. Thus it is customary to
operate high-quality phones with about
20 db of attenuation in the input to the
phones. Resistance in series with each
phone is necessary in the Bauer cireuit,
and this accomplishes the desired attenu-
ation. The prototype civenit has 40 dhb
of attenuation whereas the CC-1 control
center has only 30 db. This will give us
an idea of what kind of power amplifiers
are necessary to drive the system. If 10
milliwatts of power is required for
peak output in each phone, then each
amplifier channel must be capable of
10 watts output. This should be termed
“available” power since it is available
to but not actually drawn by the sys-
tem. Obviously more power would be
necessary to drive the prototype. The
100-ohm input impedance of the CC-1
does not represent an ideal load for a
low-impedance amplifier output, but in
this day of well regulated power ampli-
fiers no problems are likely to be en-
countered.

The user should first turn down the
amplifier volume before switching the
unit from phones to speakers since all
attenuation is being taken out of the
lines. Uncomfortably lond levels may re-
sult if this is not done.

The seeond control from the left on the
panel of the CC-1 gives the listener the
choice of ecnergizing each phone sep-
avately or both simultaneously in either
stereo normal or reverse modes. The first
two of these positions are to be used in
stereo listening, but by using them in
conjunction with the middle switeh the
user can explore the full range of pos-
sibilities of the system. If is felt that
this flexibility will be of use to experi-
menters in electroacousties and to en-
gineers in the recording field.

If a listener wishes fo hear a single-
channel program, he can do it in 2 num-
ber of ways. He can simply energize one
phone (this is the only real meaning of
the term “monaural™). Or he ean ener-
gize both phones with the same signal
(“diotic” is the correet term for this).
There is listener fatigue associated with
the first of these methods since it does
not approach any normal listening con-
dition. Finally, the user ean place the
second switeh in either the “Right Only”
or “Left Only” position and the middle
switch in the “Space Perspeetive” posi-
tion. Then the virtual source will be
either 45 deg. to the right or left with
localization taking place naturally.
Listener reactions have eertainly favored
this way of listening to a single-channel
signal.

Subjective Evaluations of Listening
With Space Perspective

The Space Perspective system has been
used with every type of stereo record-
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Freauency Character

RS T

Separation

STEREO CARTRIDGE
MODEL SX- |

SONQVOX

SONOVOX CO.LTD.

101 Tobimumary Shibuve, Tokya, lapor

CIRCLE 90B

UNEQUALLED
PERFORMANCE

The unique feature that makes
SCHOEPS audibly superior to all
other microphones is its patented
multiple-pattern, single metal dia-
phragm constructionp. It guaran-
tees the smoothest high fre-
quency response and highest <
front-to-back discrimination
in the cardioid pattern.

urdho,

BEST ! Transient response
— low inertial dia-
phragm systeimn means
clearest  definition

at highest level. / /

BEST! Fre- ;

quency response 4

— no high fre- /
quency peaks to \ 4
cause shrillness. S

LOWEST DISTORTION ! Never
exceeds 0.3%5 at sound pressure
levels to 115dB. Switchable at-
;_euualor; 15dB before preampli-
fier:

FRONT TO BACK RATIO —
Highest wideband rejection over
géﬁl;mpormm midrange: at least

COMPARE THE SCHOEPS in
your own studio or on location.
You will find the Schoeps system
vastly superior to any condenser
microphone. Write or phone for
demonstration. Literature avail-
able on request.

International Electroacoustics
Inc.
333 Sixth Ave., New York 14, N. Y.

212 WAtkins 9-8364
CIRCLE. 90C
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FOR FULL QUALITY

STEREO-MULTIPLEX

OR MONOPHONIC
FM RECEPTION

World's Most Complete
line of H!-Fl Phased

FM ANTENNAS

The Top Performance Line!

Ask your dealer to explain the advantages of these
outstanding antennas or write for Catalog 20-213.

THE FINNEY COMPANY

34 West Inferstate Bedford, Ohio
Depl. A

CIRCLE 91B

YOU
SAVE
MONEY!

RUSH US YOUR
LIST OF HI-FI
COMPONENTS
FOR A SPECIAL
QUOTATION
WRITE FOR FREE

AUDIO DISCOUNT
CATALOG A-15

New low prices on ampli-

fiers, tuners, tape record-
ors, speakers, etc,

ELECTRONICS CO.
120 LIBERTY ST.
NEW YORK 6, N.Y.

CIRCLE 91C
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ing available. As expected, its most
dramatic cffeet is with recordings ex-
hibiting extreme instrumental separa-
tion. In 2 sense listening without it is
rather like looking into a stereoseope for
which the pictures had been taken with
an interocular distance of, say, three feet
instead of the normal three inches. Bx-
tending our analogy, the effect of Space
Perspective on a widely separated re-
cording is like reducing the interocular
distance—thus Iessening the parallax
and drawing the pieture into normal
perspective. This analogy is only quali-
tative, for the notion of convergence is
not as clearly defined for binaural hear-
ing as it is for binocular vision.

Recordings with an equally-fed center
microphone have been mentioned earlier.
‘Where theve already exists considerable
crossfeed between the channels (that
provided by the common mierophone),
the addition of more erossfeed by means
of Space Perspective is rather subtle and
in some cases barely noticeable, Record-
ings made with fairly elosely spaced
omnidirectional microphones may sound
equally well with or without Space Per-
spective due to the high signal mutnality
present in the sources.

An interesting phenomenon obhserved
in using Space Perspective is the ap-
parent elimination of excessive reverber-
ation where there is an abundance of it.
The psychoacoustic mechanism is not
at all clear, but it is suspected that in
these recordings the reverberatory in-
formation is different in each channel.
Without Space Perspeetive each ear
hears separate reverberatory informa-
tion; this is not natural and may give
rise to a bizarre and unreal sensation
of vastness and spaciousness. Adding
Space Perspective lessens this difference
in reverberatory information thus tend-
ing to produce a2 more natural andi-
tory environment. The ear probably
equates a decrease in the sense of vast-
ness with a decrease in reverberation.

Some observers have noted = slight
drop in bass when switching to Space
Perspective while listening to material
with a preponderance of bass in one
channel. With the eircuit switehed in, the
two phones are virtually in parallel be-
low 200 cps, and with the rather large
series resistanees each phone is effectively
being driven hy a constant-current
source. Consequently any change in load
impedance will be reflected by a change
in voltage across the load. Thus parallel-
ing of the phones at low frequencies
reduces slightly the level of any bhass
present only in one channel. The sys-
tem is dramatic in its correction of in-
appropriately recorded material and
only slight in its effect on material which
already possesses strong signal mutuality
between channels, But in every case it
preserves the spatial geometry which the
recording director bad in mind. £
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S()UND COLUMNS
BY TELEFUNKEN!

Now a great name in sound joins a great team
in baseball. For the Dodgers’ new stadium in
Los Angeles, Telefunken sound columns were
the natural choice for the whole range of na-
tural sound. Indeed, eight Telefunken ELA 501
sound columns fill the entire stadium with high
fidelity never before achieved. Such high fi-
delity that the organ plays through the basic
sound system, thus eliminating a network of
special speakers that would have meant an
added initial cost in substan- _ e
tial five figures!

Other pluses include pase |
and economy of installation
due to a centralized sound sys-
tem and superb, even radiation. |
Benefits to be expected, since
Telefunken invented the Sound
Radiator Group Principle for
sound columns, and still of-
fers many exclusive patented
features.

So when it comes to sound
—outdoor, indoor, public, pri-
vate—come back to Telefunken!

For full information and tech-
nical details on Telefunken
Sound Columns and other Elec-
tro-Acoustical Equipment, mail
this coupon today:

TEI.EFIINKEN

American Elite, Inc., 48-50 34th $t1.

4@; Long Island City, N Y.

inpy Telabunken Sales & Service
Since V 1903 Headquariers for over a decade.

American Elite, Inc., Depr.10,48-50 34 8¢, L.1.C., N. Y.

Pleose send me full information ond lechnicol
details on Telefunken sound columns:

...Zone..... State

POSTHOML. i ki wdeeihs
CIRCLE 91A
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PURCHASING
A Hi-FI
SYSTEM?

TIME PAYMENTS AVAILABLE
Up to 2 years fo payl

Send Us | bz e
Your List Of | it
Components

For A
Package

Univarsity
Acoustic Resaarch
Quotation
AIREX

Jonszen
Wharfedalo

USL Citizen Band
Gonset o Hollicrafter
Texas Crystals
Contertone e Viking
Bell ® G.E.
Weathers
Horman—Kardon
Eico @ Pilot @ TEC
Sherwood*®

ESL e Fraxier
Superscopo

Dual Changer
Bogen & Leak
Dynakit e Fishar

H. H, Scont
X WON‘T BE Thorens*
UNDERSOLD | Finco e £ci
ls)oWuld .
. ” ony & R 1
All merchandise is Cthengncr e
brand new, factory Browning
fresh & guaranteed. S‘?nardd. Narelco
o racor
Free HI-Fl Catalog General Radic
Rek-O-Kut
x Components
AIREX | &
Fairchild

Pickering ® Gray
Audio Tape
Magnecord*
Rociford Cabinets
CORPORATION Artizon Cabinets
85-AMCortlandt St.,N.Y.7, WO 4.1820

* Ruir Traded
CIRCLE 92A

Chief Fidelitone

ingrea’ient:

QUALITY

We don’t use just diamonds—we
use gem stone quality diamonds.

And it’s the same with each
component of each Fidelitone
diamond needle. The finest ma-
terials, engineering talent, and
workmanship — all combine to
assure you of quality needles
for quality sound reproduction
equipment.

When you need a needle, get
quality — specify Fidelitone —
on top since 1929.

Fidelitone

““Best buy on records”
Chicago 26, Illinois
CIRCLE 928
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Shure Dynetic Gmﬂdve P'Ltented.
U. 8. Patent Office has issued Patent No.
3,055,958 to Shure Brothers for thé mov-
ing-magnet Dynetic cartridge. The patent
alzo cavers the stylus suspension system
of some of the Shure Sterco-Dynetic car-
tridges. Application for the patent was
filed on April 8§, 1557, upon introduction of
the company’'s original M1 Dynetic car-
tridge.

New Fairchild Stereo Cartridge. Shown
for the first time at the recent New York
High Fidelity Show in development form,
the new FPFairchild "F-7" represents a de-
parture from previous Fuairchild designs.
Utilizing a transistor amplifier to provide
the required gain, the new cartridge con-

=
‘1 he

centrates on the main problem of a ear-
tridge, that is to trace the groove properily,
Thug, they have designed a very low-mass

cartridge w lmh does not incorporate ll\e
relatively large generator usually ng
ated with um\cminn.ﬂ cartridg
approach is suid to offer great promise.

Remote Volume Control Patented. Alexis
Badmaieil, holder of 27 patents in the
fields of electrovies and acoustics and
chief engineer of the Acoust es-Trans-
ducers at Altec Launsing Covporation, is
the inventor of this new concept for re-
mote volume control of sound systems.
Called "Revocan,” the unit is designed to
fulfill remote control needs in churches,
arenas, auditoriums, stadiums, theatres,
and other areas of mass gatherings. The
unit provides means for controlling the
gain of an amplifier {rom a point away
front the amplifier's location.

Also, almost simultaneously with the
announcement of the above patent, Altec
Langing held its twenty-fifth annive
management. conference, It is one of
largest independent mnational service
ganizations and became an
organigation in 1937,

Or-
independent
when it assumed re-
sponsibility for the ms:mﬂ:dinn and main-

the motion
reproducing

tenance of a major
pleturs  industry’s
equipment.

portion of
sound

Scoundorafr Sales Scar, Although August
iz iraditionally @ period of low sales,
Sounderaft Corporation announced that it
broke all existing sales records for a
single month. In addition, it was an-
nounced that the company’s eight months’
sales had set a new record. The entire
trend seems to be a continual rise at a
very satisfactory rate,

Headpnhones Win Design Award. Among
the top five “"awards of excellence' of this
vear's design competition held in conjunc-
tion with WIESCON, the Clevite Brush
Model ED-300 headphones were cited for
“ease of adjustment, performance, and
simplicity of construection.” The prinecipal
eriterion of the competition is “product
acceptance through industrial design.'

Fizher Plans Plant Bxpansion.
rwenty-fifrth anniversary dinner of Figher
Radio Corporation, Avery igsher an-
nounced a massive expangion program.
The plans called for the construction of
52,000 square feet of additional mannface-
Luring space to the Milvroy, Pennsylvania,

At the

facility. Existing space is 62,000 square
feet, which brings the projected total to

114,000 square feet. At the same time, Mr.
Fisher also reported a planned doubling
of the firm’s advertising budget for the
forthcoming year. The same plans were
announced October 16 at i second 25th an-
niversary dinmer hosted by TFisher rep
Charles Lienau.

Miracord Distributor Moves to Westbury.
Benjamin IElectronic Sound Corporation,
United States distributor for Mirvacord, is
now leeated at 80 Swalm Street, in West-~
bury, L. I, where operations will be
housed in an ajr-conditioned dbuilding with
more than 10,000 square feet of space. Ac-
cording to Mr. Benjamin, the move was
necessary in order to accommodate the ex-
panded sales of their product and in an-
ticipation of new product lines.
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CLASSIFIED

Rales: 10¢ per word per Insertion for moncommeccal
advertisements; 25¢ per word fer commercial adver-
fisements. Rates are net, and no discounts will be
allowed. Copy must be accompanied by remitance in
full, and must reach the New York office by the
first of the manth preceding the date of issue.

HIGH FIDELITY SPEAKERS REPATIRED
AMPRITE SPEAKER SERVICE
168 W. 28rd 8L, New York 11, N. Y.
CH 34812

Then

ENJOY PLEASANT SURPRISES
write us before you purchase any hi-fi. You'll
be glad you did. Unusaal savings., Key Elee-

tronies, 120 Liberiy St., New York 6, N. Y.

CLoverdale 3—4288,

WRITE for quolation on companents, ri-
. FREE ecatalog, HI-FIDELITY SUP-
2]17-VC Third Ave., New York 5h; N. X.

guotes.

SALE ITEMS—tapes—pace
Bayla, Box 131-0, Wantagh, N, Y.

o

40 min-

L RIECORDS FROM YOUR TAPE.

utes, $6.00, p.p. Write for quantity prices,
Quick serviee, Custom Recording, 923 Kansag

Ave,, Kansas City, Kansas,

: 1% and 3% ips, le-track mono
Ampex or similar professional ma
R. Davison, 135 N. Illinois, Spring-
1linois.

recovder.
chine. E.
field,
PROFESSIONAL RECORDIXNG
MENT: 2 Eleetro-Voice 667, 3 LV
Philips EL6040; 2 Berlant 315 Mixers, 50-
ohm input, 600-ohm outpnt; Conecertone 2287
recorder. I, Kenny, 1522 Troy St. Daytoy 4,
Ohio.

1EQUIP-

6h6, 2

CUSTOM AUDIO COMPONENTS built to
vour speetficalions, Cull 212 FI 11638 after
6 P M,

RCA 10-watt amplifier, Model SP-10 (MI-
12150), very low distortion, brand new with
mannals, 350 or best offer. Heath W-5M 30-
watt power amplifier, new transformers, per-
feet condition, wired professionally. §50 or
hest offer. A, Hawkes, 10 Hardy Road, West-
brook., Muine,

‘9\ mu I)\ (6) I\ l< \I/ \\l/\Ilt anto r-ulm
with AFC. Complete with faece plate for cus-
toa instaliation for yonr model ear. 105 dis-
¢ount on mail order. Write ociated Im-
porters, 1188 Battery Street, San Francisco
11, California.

IPOR SALE: Two SONY (U37A condenser
niicrophone systems, two Telefunken 2511
condenser microphone systems, new Gram-
pian type C, non-feedback ecutterhend, new

Ampex 4-channel monophonic mixer,
Ampex 642 speaker amplifier, Dynakit
monophonic pre-amplifier, new Stevens
speaker system. David Hersgk, 1501 N.
Minneapelis, AMinne.

Newton,

$9.50

each

SAVE YOUR
COPIES OF

AUDIO

¢ Each file holds a
full year's copies.

Attractive and
practical for your
e Jesse Jones Vol- home or office
ume Files for every

publication. LT

& for $13.00

ORDER NOW — send
check ar money order

MAGAZINE FILE CO.

520 FIFTH AVENUE
NEW YORK 3§, N'KY

¢ Covered in durable
leather like Kivar,
title embossed in 16
Kt gold.

Salisfaciion guarontesd
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ANTENNAE

THE FINEST OF ITS KIND . . .

Get more FM siations with the world's most
powerful FM Yogi Antenna systems.

To be fully informed,
send 30¢ for book
“Theme And Varia:
tions” by L. F 8. Carini
and containing FM
Station Directory.

APPARATUS DEVELOPMENT CO.

WETHERSFIELD 9, CONN
CIRCLE 93C

DO

compoanends or tape  reeor

until you get our low, low
return mail quotation, * -Pay-Plan. 215 day free lome
trigl. *Trades zecepted. *We guarantes not ta be Tnder-
sold. Best Buy H-Fi List and Steree Tape Catalog Free.

| ELECTRONIC WORLD Hi-FI RECORDING TAPE
_guaranteed 1st quality .

3-22 24 4
20M i G007 Mylar 1.040 7]
124 [ 12007 Leetate 1.00 N
12M (<! 12007 Mylar 1.19 1.09
[8M e 183007 Mylar 1,84 1078
24M i 24007 Mylar 2 5t 2.39
24 MT i 24007 Ten, 280 2T

Any  Asy permitted tor 24 ¢
postage & handling-—10¢ 24 4

HI-FIDELITY

price. Add 15¢& per reel
Continental 7.8, 8, Write
mplele listng & 100 &
prices, We ship through en-
Live worlil.

1797-U First Ave.

N. Y. 28, N. ¥

cEnlkR
“The awra O Lew Low Prices?

CIRCLE 93D

ALL NEW

3
BIG RECORD BRUSH
“"Here's o brush that covers the entire

tracking surface of your records. Designed
especially for manual operating furn-
tables, turns out of the way for acouto-
matic operation. Made of MACHINED
ALUMINUM with o LARGE CAMEL’S HAIR
BRUSH that will last the life of your turn-
toble. After several revolutions of the
record, you will noticea an improvement in
sound caused by the removal of dust
particles from the playing surface. This
is not a loy, but a fine piece of equip-
ment with guality and service buil? into
every inch. Makes a PERFECT GIFT. ONLY
$4.95 (postpaid). Send chack or money
order to PRECISION MANUFACTURING
€O., BOX 232, AURORA, INDIANA,

GIVE YOUR RECORDS A CLEAN-SWEEP TODA'
CIRCLE 93E

@ AU]]II] unlimited

Specializes in SAVING YOU MONEY

» FACTORY FRESH COMPONENTS

+ LOWEST POSSIBLE QUOTATIONS

+ FAST DELIVERY
We are FRANCHISED for most Hi-Fi lines.
Orders SHIPPED PROMPTLY from our larga
stock. RECORDING TAPE at LOWEST
PRICES. FREE STEREQ CATALOG.
715-A Secand Ave. (38th pmm
st.), New York 16, N. Y. MBI EL I

CIRCLE 93F
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EDITOR'S REVIEW

(from page 18)

(CONTINUED ON PAGE 98)

The above informative legend ap-
peared at the bottom of page 60 in the
October issue, thus indieating that the

article “Accent on beauty” would con-

finue on page 98. Of course we forgot

to mention which issue we had in mind;
we obviously didn’t mean the October
issue, For those readers who might be
eurions as to how the article ends (Does
the headphone plug go into jack A or
B? Is it true that the photograph ree-
ords ave stored in the I1Mvst National
Bank next to the mortgage for the equip-
nient?) we coneluded the story in this
issue on page 4. We were going to wait
until the next time we had a page 98
available but decided against it when we
got the monthly bill for storage of the

| type.

FAST SHIPMENTS

RECORDERS « TAPES

COMPONENTS « KITS

® BEST-BY-COMPARISON PRICES,
VISIT o FACTORY SEALED CARTONS

o SEND FOR “QUOTJES" ON PACKAGE
DEALS AND SAVE MORE

WRITE FOR MONTHLY SPECIALS
W CARSTON <
125-A East 88 St., New York 28, N. Y.
CIRCLE 93G

CANADA
High Fidelity Equipment

Complete Lines ® Complete Service

Hi-Fl Records — Components
and Accessories

GLECTRO-'UOICE
SOUND SYSTEMS

126 DUNDAS ST, WEST. TORONTO. CANADA

CIRCLE 93H

TOPS IN HI-FI!
BRITISH EQUIPMENT from the Unitcd Kingdom
Hi-Fi Mail Order Specialists.

Send us details of your needsl
* AMPLIFIERS « MOTORS « TUNERS
« SPEAKERS » PICK-UPS
All goods carefully packed, insured
shipped promptly af minimum cost.
t C. C. GOODWIN (SALES) LTD. (Dept. A)
7, The Bdwy., Wood Green, London, N.22., Eng.

CIRCLE 93K

and

HARPSICHORD

In kit form for home
workshop agsembly $150

CLAVICHORD KIT §100
Write Jor frec brochwre

ZUCKERMANN HARPSIGHORDS
Dept. R
115 Christopher St.

New Yark 14, N. Y.
CIRCLE 93L

TOP ALLOWANCE
FOR YOUR USED COMPONENTS
AT
audio exchange

WHEN YOU PURCHASE
The SHERWOOD $-3000 IV

FM/MX STEREO TUNER

with “Acro-beam”” Tuning
Features 7” exponded slide-rule tuning scale, Auto-
matic Frequency Scale, special Inter-channe! hush
system which ellminates nolsy “hosh” butween FM

channels.
TRADE 4 WAYS

® TRADE Hi-fi for hi-fi -

o TRADE Amateur radio* for hi-fi

® TRADE Hi-fi for amateur radio

® TRADE Amateur radio* for amateur radio*
*Includes HAM; SWL; Citizen's Band; Test Equipment

AUDIO EXCHANGE EXCLUSIVES:
Trade-Back Plan o New Eguipment from over 100
manufacturers « Used Eguipment sold on 10-day un-
conditional money-back guarantee . .. plus 90-day servs
ice warranty » Special GE credit plan » Custom Instal-
lation for stereo and monaural equipment. ¢ Hi Fi

g

service |aboratory. '

Get more! Pay less when you trade at

audio exchange

For Trading info., write dept. AN.

PLEASE MAIL ALL ORDERS AND INQUIRIES TO JAMAICA
153.21 Hillside Ave., Jamaica 32, N. Y. » AXtel 7:7577
WHITE PLAINS, N. Y. BROOKLYN, N. Y. MANHASSET, N. Y.
203 Mamaroneck Ave. 1065 Flatbush Ave, 451 Plandome Rd.
CIRCLE 93A

CROWHURST
BURSTEIN
FIDELMAN

the expe—r‘trs help you
get the most out of hi-fi

) by Norman H.Crowhurst.
FM STEREO MULYIPLEXING *. .. a detalled desc-
rlptlon of the FCC standards for FM stereo broad .
casting . . J''—ELECTRONIC WORLD. £282, $1.50.

STEREOPHONIC SOUND (2nd Ed.)'... vaivable to
those who like their 'fidelity’ high and ‘realistic’ "
ELECTRONICS WORLD. 5209, $2.90.

BASIC AUDIO, 3-VOLUME LEARN BY PICTURES
COURSE *'. . . experimenters ond more experlenced
hobbyists will find no other syllabus more richly
informative or autheritative.” — HIGH FIDELITY
MAGAZINE. 3 vols., soft covers, 5201, $8.70; cloth,
$201-H, $9.95.

by Herman Burstein

GETTING YHE MOST OUY OF YOUR TAPE RECORDER
1, , . Wrltten for the users of fope recorders, In
hls fonguage ...Indeed o contribution ta the aodlo
field,"" — DESIGN NEWS. 5251, $4.25.

FUNDAMENTALS OF HIGH FIDELITY, Tells you how
to select the best equipment for the money and
achieve the best performance from it. §226, $2.95.

REPAIRING HI-FI SYSTEMS by David Fidebnan.
Save money! “Deals authoritatively . . . with test
gear and technlques, the muajor froubles encoun-
tored in vorlous system compenents.” — HIGH

FIDELITY MAGAZINE. 4205, $3.90,

10 DAY MONEY BACK GUARANTEE
|

JOHN E. RIDER PUBLISHER INC.
A divisian of Hayden Publishing Co., Inc. A-11. l
116 West 14th St., New Yark 11, N. Y.

|
! Enclosed is E_TDTZHE'Q P(selasgeo send:
[ £282, $1. ¥209, $2.
O #501,88.70 [ £201.H, $9.95
| O #2351 sa'%s (7 #276, $2.95 [ 4205, $3.90

Name

Addre
City.

AR il
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to make professional quality stereo
tape recordings your recorder must
have 4 three heads

All professional tape recorders have three separate heads—one erase,
one record, one playback. Record heads and playback heads have different
gap widths. A wide gap record head is a must to record all the sound on the
tape. A narrow gap playback head is a must to reproduce all the sound from
the tape. Professional quality sound on sound recordings can be made only
on a recorder with three heads.

The Concord 880 was designed for Connoisseurs of fine music—for
those who want to hear and appreciate the difference between ordinary
tape recordings and the fine professional recording and sound reproduction
of the Concord 880.

Other important professional features of the Concord 880 include:

» all push button operation = three speeds
m 4-track stereo record—playback = built in monitoring
= new varisync flutter free

salient pole drive motor =oual fulll mnge;spoakers

= sound with sound recording =10 watt dual amplifier
= exclusive Concord computerized m dual cathode follower high
channel indicator impedance outputs

The 880 includes two professional dynamic microphones in a compact unit
perfect for use as a portable stereo recording and playback system—ideal
as a permanent part of your hi-fidelity music system.

Compare the Concord 880 and see why it offers much more—
in performance—in features—in reliability—in value.
Make a recording quality comparison test at your dealers—
if you're a connoisseur you'll hear the difference.
1f you d like a copy of Concord’s booklet, “All the Facts”
send 10¢ to Concord Electronics Corporation
The best value in Stereo Tape Recorders—under $400.00

CONCORD 880

——i CONCORD ELECTRONICS CORPORATION

809 North Cahuenga Boulevard, Dept. L, Los Angeles 38, California

9%
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Unapproachable for record protection and
sound quality

« Cannot scratch records—evenif "dragged"'
across grooves

» Ultra-light, flawless tracking—even if able
is tilted!

s New "plug-in" cables for easiest mounting
—no soldering

The Shure Studio Dynetic integrated tone
arm and cartridge has long been recognized
as a unique contribution to highest fidelity
coupled with unparalleled record protec-
tion. The new Model M222 and M226
Studio Stereo Dynetic arm is significantly
improved in many important respects at
no increase in price: tracking force has
been lowered to an ultra-light 34 to 114
grams. Compliance is an astounding 22 x
10:¢cm. per dyne! New plug-in cable makes
for easy, solderless mounting. Precision
.0005" diamond tip.

The Studio Stereco Dynetic arm’s no-
scratch feature has been the talk of every
hi fi show since its introduction—does
away with the major cause of ruined rec-
ords once and for all. Has actually been
artificially stopped in tests 1o “‘skip’ back
and play the same groove over and over
many thousands of times without audible
damage to the groove.

Out-front needle makes it ideal for music
lovers to “index’ records. Instantly change-
able stylus requires no tools.

Model M222 for 127 records, Model
M226 for 16” records. Complete assembly
includes Arm, Cartridge, Stylus, Plug-in
Cable. $89.50 net each.

A

the ultimate in sound reproducers

SHURE
STUDIO ¢

MODEL M222 and M226 integrated tone arm and cartridge
- . . Cannot scratch records . .. tracks at 3/4 grams

SPECIFICATIONS FOR MODELS M222 and M226

TRACKING FORCE

FREQUENCY RESPONSE

CHANNEL SEPARATION AT 1000 cps
SENSITIVITY: OUTPUT AT 1000 cps
RECOMMENDED LOAD IMPEDANCE
COMPLIANCE (VERTICAL & LATERAL)
INDUCTANCE

D. C. RESISTANCE

STYLUS

% to 1.5 grams

20 to 20,000 cps without "“break-up"
Over 22.5 db

4.5 mv per channel

47,000 ohms per channel

22.0 x 106 cm per dyne

400 millihenrys

600 ohms

.0005” diamond

IMPROVEMENT STYLUS

FOR MODELS M21 » M212 + M216 + M3D + M7D » M3/N21D « M7/N21D

LITERATURE: SHURE BROTHERS, INC. 222 Hartrey Ave., Evanston, lllinois, DEPT. A-K

WWW akherieaniadiahistary com
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