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your choice...the Thin Look...with Big Sound

If you are intrigued by the “thin look” —and we believe it is one of the waves of
the future, pause to consider that only Jensen offers a complete selection of types,
sizes and prices. This is because we naturally take the view that we must offer
the brggest hi-fi sound that can be inserted into a given siz¢ and cost—with
choices that you alone are competent to make. Burt rest assured that in every
category of diminutized appearance and price, you'll get better sound per cubic
inch or per dollar with a Jensen “thin look™ speaker because we have so much
more to work with . . . in component gear—and skills. Prices ange from $39.95
to $139.50. Write for Catalog 165-H.

JENSEN MANUFACTURING COMPANY/DIV|SION OF THE MUTER COMPANY/GGOI SOUTH LARAMIE AVENUE, CHICAGO 38, ILLINOIS
Canada: Radio Speakers of Canada, Ltd , Toronto - Argentina: UCOA, S. A., Buends Aires - Mexico: Fapartel, S. A., Naucalpan, Mex
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REMINDER:

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
50 much!

TACO, world’s leading designer
of defense and commercial antennas,
offers you the widest choice of high-
fidelity FM antennas. .. {rom 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.

/

i

b

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
A Bubsidiery of The Jerrold Corporation

...geta TACO

FM ANTENNA

AUDIO CLINIC

Joseph Giovanelli

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

Leaky Oil-Filled Capacitor

Q. Is a small hole needed in the case of
an oil capacitor? I had an oil leak in ane of
mine and found what looked like a drilled
hole. D. M. Anglin, Seattle, Washington.

A. There should not be a hole in an oil-
filled capacitor otherwise the oil will leak
out and the capacitor will change in value.
Diseard the unit.

VU Meter to Balance Speakers

Q. I have been trying to find a VU meter
that will work with the 8-ohm output of
my Williamson amplifier. I tried one that
was supposed to work with any eircutt but
I could not get a reading while the speak-
ers were playing. I want to balance my
stereo setup. How are the meters connected
—in series with the speakers or in paral-
lel? Would it be an a.c. or d.c. reading?
Will it be possible to get a meter which
will work with my amplifiers? D. M, An-
i glin, Seattle, Washington.

| A. The VU meter is connected in pa}#allel
with the speakers. You are not getting
deflection of the meter beeause the louflness
level is too low; there is insufficient voltage
developed across the meter to drive the
pointer upseale.

Most meters have an impedance of 600
ohms. If yours does the solution is simple,
Use a transformer to raise the 8-ohm im-
pedance to 600 ohms. A line-to-voicecoil
transformer will do the job. You may need
to attenuate the signal to the meter when
loud passages occur. Use a 600-ohm Tipad.
‘ The speaker voltage is a.c. so that the

VU meter is reading an a.c. voltage. Audio

voltages are always a.e. Sometimes this a.c.
| is superimposed upon a d.c. voltage. An
| example of such a superimposition is given

in our December 1962 column.

Recording from a 70-Volt Line

Q. Do I need a transformer to feed a
signal from a 70-volt speaker distribution
system to the input of a tape recorder? I
wish to record from a number of different
locations. Alvin E. House, Ames, Iowa,

| A. You do not need a transformer in
order to record from a 70-volt distribution
| system. You do need a potentiometer of
high enough value so that it will not take
appreciable power from the line. Its power
rating should be sufficiently high to prevent
burnout at the power level employed.
The signal input of the tape recorder is
connected to the arm of the potentiometer
| and the signal ground to the ground side
of the line. The line is connected across the

WWW akherieaniadiahistaory com

potentiometer. The potentiometer serves as
a eoarse attenuator. It should be preset and
left that way. Recording level is adjusted
at the tape recorder in the usual manner.

This arrangement is recommended only
when the line has one side grounded to the
70-volt line amplifier. In other words, the
system should be used only with an unbal-
anced line.

If the line is balanced, a transformer is
necessary. The voltage is high enough so
that the transformer type is not eritical
The secondary has to be wired for an un-
balanced line. Use a quality transformer to
avoid serious degradation of the program
material. If the voltage across this trans-
former is high, you will need an attenuator.
This attenuator ean be the potentiometer
arrangement we have already deseribed.

Theory of Internal Impedance
Measurement

Q. In a previous letter I asked how I
could find the impedance of a calhode fol-
lower output on my tape recorder. You told
me to hook a VIVM to the output while
sending a 1000-cps tone through the pre
amplifier. Then you said to connect a vari-
able resistor across the output and adjust
it until the VITVM reading drops 6-db be-
low what it was when no resistor was pres-
ent. By measuring the walue of this ad-
justable resistor I would find the output
impedance.

1 am curious as to why impedance can
be determined in this way. I know 6 db
would be Y the original power outfpul. Ilow
does the variable resistor affect this? Can
you explain? Robert C. Knosalla, AP0,
San Francisco, California.

A. The reason that a 6-db below the no-
load voltage gives the output impedance of
the preamplifier is that the tape preampli-
fier has resistance. For this diseussion, let
us assume that the output impedance of a
cathode follower acts like a pure resistance.
Therefore some of the signal is lost across
the internal resistance of the cathode fol-
lower. When the output of the tape recorder
is not loaded, and a VI'VM is placed aeross
the output terminals of the unit, it is the
same as saying that no signal is being
taken from the cathode follower. (The im-
pedance of the VIVM is so high, eom-
pared to the impedance of the eathode fol-
lower, that the power taken by it is virtu-
ally unmeasurable.) When the output of the
cathode follower is gradually loaded by de-
creasing the value of the variable resistor,
signal is taken from the unit. Some of this
signal is lost across the internal resistance
of the cathode follower. There will be a
time when the signal voltage will drop to
half of its original value, or 6-db below the
no load voltage, and is equally divided be-
tween the internal resistance and the ex-
ternal load. The current in each resistance
is the same by Kirchoff’'s Law, thus the
voltage across each resistor is equal when
the values of the resistances are equal. This

(Continued on page £)
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CARTRIDGE ASSEMBLY

U V at Garrard congratulate Shure 1 _ 7
ing cartridge assembly . . . only available in a shell designed for this cartridge

and the Garrard automatic turntables. Supplied by Shure. .. premounted ,

ready to plug in and play.
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WORLD'S FINEST
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Music . . . soft and caressing . . . vibrantly
alive . . . inspiring. The pure sound of
Grommes stereo recreates each mood . . .
with fidelity and presence of infinite su-
periority. Prices are sensible . . . quality
unsurpassed.

Model 101M FM multiplex-stereo tuner. Magic bar
tuning with exclusive Stereo Sentry to indicate
stereo broadcasts. . . . . ... 9139.95

Model 102M FM and AM multiplex tuner with all
features of above. .. ....................$159.95

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

g/uswnmp/l_

sets the
scene...

i

BOOK REVIEW

| MUSIC, ACOUSTICS, AND ARCHITEC-

TURE

Author: Leo L. Beranek

Published: Sept. 1962; 586 pages; John
Wiley and Sons; $17.50. Available
through the Audio Library.

very important book. It is important

for several reasons. First of all we
have here one of the first systematic and
relatively scientific approaches to the
definition of what a good, very gpod, and
excellent musical-performance hall is.
Secondly, and we suppose out of nkcessity,
he has reduced the definition to a mumeri-
cal rating scale so that acousticians can
design halls more precisely than hereto-
fore. Thirdly he has given us an =2xample
of how his rating scale works. Of course
the example is Philharmonic Hall in the
Lincoln Center for the Performing Arts.
Finally he postulates a new way to calcu-
late the audience and seat absorption in
large halls which may bring the uncer-
tainty of projected reverberation times
back to the realm of accuracy.

This latest book by Leo Berahek is a

What is a Good Musical
Performance Hall?

By far the largest portion of tiiis book
is devoted to defining the subjeciive and

objective parameters which add up to
quality in concert halls and opera houses.
This is done in several ways: First the
terms commonly used to describe judge-
ment of a musical performance are de-
fined. This step is so obviously necessary
that we are surprised that it wasn’t done
before. With such a standard vocabulary
it is possible to communicate effectively
in an area which has been rather diffi-
cult to pin down. But of course it is a lot
to expect musicians to adopt a new lan-
guage. Dr. Beranek goes further; he says:
“I am not proposing that musicians
change their ways.” He then indicates
that it is enough that we now can under-
stand what they mean. Eighteen terms
were defined, certainly sufficient for a
musician or anyone else to describe his
reactions to a concert hall or opera house.

Dr. Beranek next interviewed 23 of the
most famous conductors and musicians
in the world and 21 well-known critics.
From them he gathered opinions as to the
best halls in the world and detailed com-
ments about them. He was thus able to
correlate this information into significant
judgements about the best and least-liked
halls. These judgements are of singular
value when linked with the measurements
Dr. Beranek and his associates made of
54 of the most famous and liked halls in
the world. (Figure 1 is an example of the
type of presentation.) In our opinion,
just the compiling of valid statistics about
all these important halls is a great step
forward and makes the book worthwhile.
From this mass of information it was now
possible to explode some ef the long-
persisting myths which surround music
halls, but more important it was possible

(Continued on page 63)
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Figure 1.

AUDIOCLINIC

(from page 2)

internal resistance can be said to be the
impedance of the preamplifier at the fre-
quency used to make the measurements—
1000 cps in this instance. For this reason,
when the voltage has dropped to half the no
load value, the internal resistance is equal
to the external resistance. Now, by measur-
ing the load resistance, we have aqtomati-
cally read the internal resistance, or imped-
ance, of the unit under test.

Actually, there will be some error here
due to the negative feedback. As the load
increases the voltage tends to dTop off
thereby decreasing the feedback |signal.
Reduction of feedback causes the gain of

WWW_ akherieaniadiahistaory com

the device under test to increase. This, in
turn, will cause an increase in the output
voltage. For most applications the results
will probably be close enough.

If you had any difficulty in picturing the
action of the load resistor, think of the
circuit as a series circuit. One end of the
internal resistance of the cathode follower
(one output terminal) is connected to one
end of the external resistance. The other
end of the external resistance is connected
to the other end of the internal resistance
of the cathode follower (the other output
terminal).

Think of the combination of the two
resistors as a voltage divider. When the two
resistors are equal in value, the voltage
divider action will be such that half the
voltage will be developed across each re-
sistance making up the divider. ZE
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The Ampex PR-10 gives you all the features, all the
performance of a console recorder. Even remote control.
And it’s all wrapped up in a suitcase-sized pac<age.

That means you can take a complete re
cording studio out into the field, into the
school, the church, industry—anywhere you
need it. The PR-10 features positive push:-
button controls; record-safe switch: and sep-
arate erase, record and playback heads. And
there's room for an optional 4-track stereo or
additional playback head. There's also a new

AUDIO e JANUARY, 1963

What compact can do everything a console recorder can?

AMPEX PR-10

electro-dynamic clutch system to give you fast, gentle
starts and lower braking tension. If you want to monitor
on-the-spot, the PR-10 has A-B switches, VU meters,

rhone jacks,output circuits.Moreover, electri-
cal alignment controls are accessible through
the front panel. You get all this plus a new
Ampex‘‘FourStar”oneyear warranty.Fordata
write the only company with recorders, tape &
memory devices for every application: Ampex
Corp., 934 Charter St.,, Redwood 3 x|
City, Calif. Worldwide sales, service, ¢ -orix,

5
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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 Avudio 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*) guaranteed
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:
*Trade Mark

Model 663 — A no distortion compressor

Model 661 — An automatic attenuator (AUTO-TEN)

Model 662 — A 50 db high output, low distortion

transistorized preamplifier
Model 668 — A new type attenuator—the LUMITEN,
guaranteed noiseless
Model 664 — A flexible progrom equalizer

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

Send for data on the complete FAIRCHILD INTEGRA/SERIES SYSTEM.

FAIRCHILD

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

See advertisements
on pages 69, 70, 74
for additional

data on Fairchild
Integra/Series

Components

LETTERS

Vertical Tracking Angle

SIr:

According to your statement the oceasion for the so-called
“consternation” was highlighted “a year and-a-half ago,” when
FM sterec . . . became a reality.” This would make it around
June 1961, By this date the means of obtaining a summation of
the two channels of information from a stereophonic dise was
well known because the dise standard covering this specification
had been widely publicized to the recording industry in:

R.ILA.A. Bulletin E3 1957
ILE.C. Publication 98-1 1959
B.S.I1. British Standard 1928: 1961 1961
FE.I.A. Standard RS211-A 1959

While sgme failures to adhere to these well established stand-
ards have leaused a few red faces, there was certainly no con-
sternation. The fact that a summation obtained from all stereo-
phonie recordings does not always result in the most desirable
monophonie sound was also known and understood, and this
effect was clearly noted in the N.S.R.C. report to F.C.C.

I suggest that it would be more fitting to have devoted more
editorial space to Mr. Masden’s brilliant work and less to draw-
ing erroneéus conclusions based on incomplete consideration of
all the existing facts. A more positive approach of exposing
some of the effective results that standardization groups have
achieved for the easy exchange of goods both domestically and
abroad would be highly appropriate toward enlightening many
readers concerning what goes on in ETA, IEC, ISO, RTAA, ASA,
SMPTE, NAB, CCIR, MRIA, IEEE, and others. Do you know?

E. H. UEckE

Capitol Records, Inec.
Hollywood and Vine
Hollywood 28, Calif.

Sik:

I was certainly pleased to read your editorial support to the
standardization of the vertical tracking angle in stereo records.
I am slightly disappointed, however, that it took you so long to
recognize the problem, and put your weight and prestige behind
a eorrective movement. Many engineers, including myself, recog-
nized the vertical tracking angle problem four to five ago, and
suggested siandardization.

REIN NarRMA, Chief Engineer
Ampex Corp., Audio Div.
1020 Kifer Road

Sunnyvale, Calif.

SIr:

In this paper Mr. Madsen calls attention to the importance
of standardizing and controlling the tilt angle in recording and
the vertical tracking angle in playback. On the basis of work in
our laboratory, we can endorse Mr. Madsen's conclusions.

However, it is unfortunate that in listing the vertical track-
ing angles measured for various pickups, the author did not in-
clude model designations of the pickups. Our observations indi-
cate that different models marketed by the same manufacturer
may differ considerably in vertical angle. It also appears that
some of the pickups tested by Mr. Madsen were older models
not now in production. While we find that the vertical angles
of currently available pickups of various manufacturers cover
roughly the same range of angles as those listed in the article,
in fairness tb the manufacturers, your readers should understand
that the listed values of angle do not necessarily apply to current
models of the manufacturers as listed.

J. G. WOODWARD

J. B. HALTER

RCA Laboratories
Princeton, New Jersey

Belt Slippage

SIr:

Mr. Subber is correct in that, if I chose to discuss the matter
at all, I should have pointed out that with a belt of finite thick-
ness the effective pulley diameter is greater than the actual dia-
meter. I didp’t, out of ignorance.

While he does not directly deny the relevance of belt slippage
to speed, the implication of irrelevance seems clear. This is not
correct. With the motor in perfect sync, the platen speed (in
the AR turn:able as well as in all others tested here) will vary

(Continued on page 71)
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What professional recording tape now offers a new standard of performance?

Ampex engineers are never content with present
standards. They are always trying to improve what
sometimes seems un-improvable. Now they have been

at work on the Ampex 600 Series Professional
Recording Tape. And they’ve improved it so
much we felt we should call it the new Ampex
600. This 600 Series now offers better high
frequency response characteristics. And
because an exclusive Ferro-Sheen process
makes the tape smooth, the first play and the

AUDIO e JANUARY, 1963

Al

- AMPEX

o+ PROFESSIGHAL RECORDING YAPE

AMPEX 600.

one-hundredth have the same response characteristics
curve. |t gives you the kind of reliable performance you
expect from Ampex recording equipment. Try this im-

proved 600 Series and see. It’s made in the
same rigidly controlled clean-room atmos-
phere as precision computer and instrumen-
tation tapes. Write the only company with
tape, recorders for every application: Ampex
Corp., 934 Charter St., Redwood | smpry |
City, Calif. Worldwide sales, service. i\MU_‘“—X_Jr

7
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Gus Farney: Giant Pipes
Warner Bros. Tape WSTC 1433

During the first month of this decade, War-
ner Bros. released the initial offering in a
series of organ recordings that should take
care of our needs until the 1970’s. The series,
featuring the veteran theater organist Gus
Farney, now numbers three recordings and all
of them are available on four-track tape. It
doesn't take a mind reader to figure out why
the engineering staff at Warners urged the
front office to waste no time in getting these
releases out on tape. Anyone familiar with the
sound on the master tapes would have been
reluctant to sacrifice even a small amount of
the luxuriant bass due to the exigencies of the
disc recording curve. Without the walls of a
stereo groove to worry about, this tape album
will have a good woofer purring in regions
that one seldom hears from on a run-of-the-
mill tape. Nothing is lacking in the response
of the chimes and bells in the upper registers
of the five-manual console at Salt Lake City’s
Organ Loft but the bass is the immediate sell-
ing point in all three Farney albums. The re-
cording that preceded this one was devoted to
the typical theater organ music of the Twen-
ties: the ballads of the times, popular novel-
ties and a floor-shaking version of The Na-
tional Emblem March. In his latest release,
Gus Farney turns his attention to the spec-
tacular musieal films that were the rage in
the Thirties. “Forty-Second Street,” “Foot-
light Parade” and ‘“Gold Diggers of 1933"” are
numbered among the sources of the nostalgic
movie tunes that roll with beguiling ease from
the group of keyboards under the command of
Gus Farney.

Music by Cesana: The Sound of Rome
RCA VICTOR LSP 2600

When RCA opened its lavish new recording
studios in Rome last March, the occasion re-
ceived more than passing notice in magazines
devoted to the foibles of the record industry.
To insure maximum news coverage of the for-
mal inauguration of RCA Italiana’s recording
center on the Via Tiburtina, a planeload of
American editors was whisked to Rome for a
tour of the studios . . . one of them (a studio,
not an editor) said to be the largest in the
world. Preliminary reports on the ultra-modern
equipment installed at RCA Italiana could
only hint at the nature of the audio work that
would be forthcoming from this lavish layout.

“The Sound of Rome,"” a collection of origi-
nal compositions by arranger-conductor Ce-
sana, is the first recording I've heard from
the new studios and it bodes very well for the
future. This disc has everything recently at-
tained in RCA’s domestic studios along with a
luxurious feeling of freedom in the acoustics
that is a distinet rarity in recordings made
over here. Some of the favorite haunts of Vie-
tor’s engineers stationed in New York offer
almost-as-good acoustics. Our halls, however,
tend to identify themselves by the nature of
their resonance characteristics. The Italian
studio used by Cesana's sixty-five-piece orches-
tra has no sound characteristic of its own.
Without the cold bounce of sound from nearby
studio walls, the listener is free to hear the
music without the typical studio effect, This
recording is one of the finest examples of the
advantages gained when the sound is allowed
to go its own way in an enormous room with
the mikes placed close enough to permit lower-
than-average level settings. Under these cir-
cumstances, it’s very difficult for distortion to
get a toe hold. The effect is very rich and
pleasing to the ear because the 65 musicians

8

get a chance to be heard without favor being
shown to a few. The Cesana originals are on
the bland and soothing gide with little in their
musical content to describe the specific land-
marks of Rome mentioned in their titles

Scottish Soldiers
London Tape LPM 70057

You'll want to tell the rest of the clan llbout
this one. London Records now has the answer
for tape fans hankering to acquire the stirring
music of the Ilighlands in reel form. On the
reasonable premise that evem a Scotsman
would prefer a bit of variety in a bagpipe
album, this tape contains not one but] two
musical organizations long associated with
Scotland’s soldiery. The Massed Military Bands
of the Royal Scot Greys and the Argyll and
Sutherland Highlanders provide the more con-
ventional instrumental tonic while the Massed
Pipes and Drums of the Royal Scot Greyg and
the 1st Battalion of the Argyll and Sutherland
Highlanders paint the brighter colors in the
same tapestry of sound. The opening fanfare
by the band sets the mood for the entire al-
bum and, in passing, illustrates just how high
a signal level can be impressed upon a Four-
track tape these days. The opening momernts of
this reel come within the width of a whisker
of reaching overload distortion.

The band takes over in the first medley,
mingling Lock Lomond and Campbells Are
Coming with more local favorites suen as
Stop Your Ticklin’ Jock. The spine-tingling
wail of the pipes is heard over the crunch and
thud of accompanying drums in other seg-
ments of the tape while the band takes a
breather. When the pipes and band combine
forces on this reel, we're provided convineing
evidence that tape is a mightly handy meflium
to have around when the microphones are
given a heavy assignment. Since the frequency
response on this tape album seems little bet-
ter than average, the bagpipes accommadate
themselves with greater ease to the available
tonal range than do some of the instrunients
of the band.

Mr. President (Original Broadway Cast)
Columbia KOS 2270

After listening to the original cast record-
ing of Irving Berlin’s latest show, one is
tempted to decide that “Mrs. President” niight
have been a more accurate title for this pro-
duction. As the wife of a carefully unspecified
contemporary President, Nanette Fabray is
the real vote getter in the stage administra-
tion put together by Berlin gnd the famous
writing team of Howard Lindsay and Russel
Crouse. According to all reports of the first-
night crities, the President uncovered in the
portrayal of Robert Ryan is a pretty |dull
figure. The Lindsay-Crouse book certainly
gives him little opportunity to create a per-
sonality capable of carrying a show single-
handed.

It may be that we were counting on| the
heretofore salty wit of the authors to give us
an updated commentary on the PresidL,nc‘
along the lines of that great classic shaw—
“Of Thee I Sing.,” Instead, we get a blan? re-
cital of the presidential tribulations that re-
cent occupants of the White House have been
called upon to endure in order to maintain
their popularity. The libretto is careful to
avoid reference to a specified President. Robert
Ryan adds to the character’s anonymity by
sounding far younger than either Trumapn or
Eisenhower yet older than Kennedy. Nanette
Fabray’s First Lady is a carefree invention
devoted more to the entertainment of an dudi-
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ence than to depiction of an actual person ip
charge of housekeeping at the White House.
Luckily for the version of the show heard
here, Miss Fabray is introduced quite early in
the proceedings. Whenever a good song comes
along, she is generally on hand to put it
across. No sooner does the show get underway,
Miss Fabray invades the Oval Room of the
White House with a mellow song (Let’s Qo
Back to the Waltz) just as the ball being held
there erupts in the Twist. The succession of
scenes dealing with the private life of Presi-
dent Stephen Decatur Henderson (Berlin’s
White House occupant) is the source of the
first song of real hit proportions when Nanette
Fabray asks Is He the Only Man in the
World? Of all the tunmes in “Mr. President”
on a wide variety of subject matter, this song
most closely typifies the familiar brand of
Berlin magic in the wedding of melody to a
Iyric. The song that follows Only Man betrays
the first truly gusty moments of animation
heard so far on the record. They Love Me
offers Nanette Fabray the best opportunity to
unleash the comedy talent that first brought
her to the attention of a nationwide TV audi-
ence on the Sid Caesar Show. Her description
of the gifts heaped upon her during a world
tour is about as high a point as this show
manages to reach-—if you exelude the Ameri-
ca-De-Blessed number, This i a Great Coun-
iry, which precedes the finale,

The vounger roles in “Mr. President” are
filled with more than average skill and talent,
Anita Gillette gets her best Broadway break
S0 far as the First Daughter of the land. Misa
Gillette first broke into the news on the Main
Stem while still an understudy when she re-
placed Anna Maria Alberghetti for ten days in
the leading role of “Carnival.” David Merrick,
that show’s producer, collected a lot of pub-
licity for Miss Gillette (and himself) when he
pulled the unusual stunt of praising the work
of the understudy at the expense of the estab-
lished star. Miss Gillette’s subsequent engage-
ment in Ray Bolger’s show, “All American,”
paved the way for the favorable impression
she makes here as the President’s winsome
daughter. Jack Haskell, in his first Broadway
appearance, easily walks off with top honors
in the male vocal department, cashing in on
the experience gained during the years spent
on the Garroway and Jack Parr television
shows. As a Secret Service man in love with
the President's daughter (democracy always
has a chance in a Berlin show), Haskell is
effective in romantic-interest songs that fall
Just short of solid hit material. Despite the
long list of songs supplied by the composer,
only a few will be remembered when this
Berlin show leaves the national spotlight to
return to the ‘‘private life” of other bygone
stage productions,

Norman Luboff: Choral Spectacular
RCA Victor LSP 2522

Only a major label could have risked the
extra expense involved in this pop recording.
Even allowing for the probability that record-
ing costs are somewhat cheaper in ILngland,
the budget made available to Norman Luboff
in his latest recording was on a scale usually
reserved for important classical works re-
quiring a full chorus and sympheny orchestra.
The germ of the idea for this album first be-
gan to wiggle when producer Charles Gerhardt
auditioned the recent stereo recording of Bee-
thoven’s Ninth (Choral) Symphony made for
RCA by the Chicago Symphony under Fritz
Reiner. His suggestion: a huge chorus and
orchestra placed at the service of standard
pop tunes. Gerhard’s request for a 100-voice
chorus to deliver the arrangements of Norman
Luboff was received with favor by the front
office and recording sessions were set up in
London’s famous Walthamstow Town Hall
where some of the better classical recordings
have been turned out in the last year or two
by several American labels. A symphony or-
chestra of 92 pieces was hired for the occasion
and the assignment to arrange their music was
handed over to Wally Stott, one of the top ar-
rangers currently practicing in England. This
project is on its weakest ground (if that term
can be applied to the efforts of 194 persons bent
on building up eleven standards) in the some-
what square-cut playing of the orchestra. One
misses the snap and verve that Andre XKos-
telanetz brought to many of these songs when
his full orchestra was riding the crest of its
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‘“Over-all, I would
rate the

P-4A as one

of the best, most truly
musical reproducers

available today.”

=JULIAN D. HIRSCH 4

FREE! $1.00 VALUE! The new 1963
edition of The Fisher Handbook, a
40-page illustrated guide to stereo,
complete with specifications on
all Fisher components, including
loudspeakers. ALSO: Free reprint
of the Hirsch report on the XP-4A,

FISHER RADIO CORPORATION
21-29 44th Drive, Long Isiand City 1,

X Noted equipment reviewer, in a lab report
published in the December, 1962, HiFi/Stereo
Review. Writes Mr. Hirsch: “Inside...the XP-4A
is quite unlike any of the other speakers it
resembles externally. .. proved to be an unusually
wide-range, smooth system.. the response was
virtually flat from 5,000 cps to beyond the limits
of audibility...Tone-burst tests showed very good
transient response...In listening tests, the

N.Y.
Please rush free Handbook and free reprint.

XP-4A .. .was almost neutral in character, very Name -

smooth and natural-sounding ... had an espe- Address

cially fine and satisfying presence...a healthy ;

amount of undistorted output in the 30-to-40- Larger photo shows speahker with grille cloth removed; City. Zone____State

cps range...The XP-4A is priced at $199.50."'t smaller photo with grille cloth in plac l_______________o_3_11_°
’ SLIGHTLY HIGHER IN THE FAR WEST. EXPORT: FISHER RADIO {NTERNATIONAL, ML ., LONG ISLAND Y TANAOA Ri-T ASSOCIATES T . WILLOWDALE, ONT,
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VELOCITONE MARK Ii

NEW
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 problers, You can sclect 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 pressure with an armm not designed for low needle
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
will not necessarily turn in better performance with arms on changers, or with
manual turntable arms requiring fairly heavy stylus pressure...”

Now let’s take a look at the Velocitone Mark I1. Compliance: 5.5 x 10-6 cm/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 I extends from 20 to 20,000 cycles — +1db to
17,000. And it has better than 30db channel separation. What's more, it is sup-
plied with plug-in, matched equalizers so that it functions as a constant velodity
transducer, and can be fed directly into the ‘magnetic’ phono inputs of anv stereo
preamp. Universal terminal plug eliminates soldering to arm leads.

Its output is in the order of 11mv per channel. You can
operate your amplifier with lower gain settings and
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
you and demonstrate the new Velocitone Mark II. Ti Y vaRonsAe o C

SONOTONE CARTRIDGES

Sonotone® Corp. ® Electronic Applications Div. @ Elmsford, N. Y. Canada: Atlas Radio Corp., Ltd., Taronto
Cartridges ® Speakers ¢ Tape Heads ® Microphones ¢ Electron Tubes e Batteries Hearing Aidls
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popularity but the choral work is really some-
thing special—in performance and sound. This
would have been a dream assignment for any
choral director and Luboff has made the most
of it. Just how he got all that sonority with-
out clouding the words is his own secret. Lu-
boff would probably be the first to admit that
the recording engineers—and the hall—had a
lot to do with it, After some three hours of
experiment in mike setups, most of the chorus
was placed in the balcony of Walthamstow
with the orchestra spread out on the main
floor of the hall. To insure adequate pickup
of voices in the low-level passages (That Old
Black Magic begins at a whisper) twenty-four
mikes were used to feed the multiple-channel
tape units. The best idea of all was the deci-
sion to skip the re-recording step that has
usually been part of the process whenever 8o
many microphones have been involved in a
session,

If it does nothing else, this record clinches
the argument that mastering from the original
tape remains the hest way yet devised to pre-
serve the fullest possible impact of the sound
encountered by the mikes. If you’re tired of
the fancy equalization found in so many of
today’s re-recorded releases of light musie, try
this dise for a treat in the handling of a large
chous.

Stop the World—| Want to Get Off
(Original Broadway Cast)
London Tape LAN 85001

Rohbed of its pantomime and tricks in stag-
ing. this new show from Ingland is so light-
weight in its recorded version, it may be
blown off the glohe before the world has a
chance to stop. It’s difficult to see how this
production can succeed in attracting many
record or tape bhuvers. The qualities of this
new-style musical that first won the attention
of American producer David Merrick when he
attended the tryout at Nottingham, England,
are the very things that fail to register when
the show is transferred to the recorded me-
dium. Unlike the average stage production
that boasts a varied cast of performers. the
brunt of this show is carried by two persons.
Dritisher Anthony Newley is the star, director,
co-author, co-composer and co-lyricist of ‘“Stop
the World.”” Sharing the songs in this album
with Mr. Newley is Anna Quayle. Between
them, they trace from birth to death the life
of a clown character known as Littlechap.
The story begins in England but soon switches
to Russia, Germany and America. Anthony
“Littlechap” Newley and co-author Leslie Bri-
cusse get a lot of mileage out of one tune that
is sung throughout the show hy Miss Quayle.
Changing the lyvrics each time. they use it to
poke fun at the customs and attitudes of peo-
ple in all four countries. Mr. Newley delivers
some of his songs in the half-singing strle
that Rex Harrison first made acceptable in
“My Fair Lady.” The humor in ‘“Stop the
World.” although attempting to sound adult,
succeeds only in verifying the contention of
the authors that the show was written in only
four weeks.

A Lleroy Anderson Concert
M-G-M SE 4075

To all outward appearances, this is merely
another release in MGM’s 21 Channel Sound
that has been making the rounds in recent
months. What first aroused my curiosity was
the fact that the cover of the jacket does not
carry the name of the orchestra heard in
these performances of a Leroy Anderson mis-
cellany. The inner fold of the record jacket,
however, provides the interesting news that
this particular 21 Channel record was made
in Germany by the engineering staff of the
Deutsche Grammophon Company of Hamburg.
In recent months, MGM has been distributing
in this country the classical recording of this
famous European firm hut this release is the
first intimation I’ve had that MGM had per-
suaded its German partner to adopt an Ameri-
can recording gimmick for pop records. I must
say the Deuntsche Grammophon crew has done
a spanking good job with a technique that
must have been a puzzling one at first glance.
The silky highs on this record are easily su-
perior to those found on domestically produced
MGM dises in this particular series. Only part
of the reason is traceahle to the 30-inch-per-

(Continued on page 63)
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The Sun Diecgo

Symphony Orchestra

listens to itself

During rehearsals members of the San Diego Symphcny Orchestra pause now and then to listen
to a taped recording of the passage they have just played.

AR-3 loudspeakers were chosen for the stereo playback system because of their lifelike reproduction
of orchestral timbres. Any pseudo-hi-fi coloration here would defeat the purpcse of monitoring.

AR-3’s and other AR speaker models are often used protessicnally, but they are designed primarily
for the home. Prices range from $89 for an unfinished AR-2 to $203-$225 (depending on finish)
foran AR-3. A five-year guarantee on all models covers any repair costs, including freight.

A catalog and list of AR dealers in your area will be sent on request. We will also send a brief descrip-
tion and order form for twa books on high fidelity published by AR.

ACOUSTIC RESEARCIHL. INC.. 21 Thorndike Street. Cambridse 11. Massaehnsetts
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Edward Tatnall Canby

CULTURE FOR FREE

There's no question about it, we have
found the means, these last years, to broad-
cast a really amazing variety of good
things on radio, primarily via FM. (AM
is, oddly, the secondary outlet. Some of the
FM material spills over in various AM-FM
broadeasts, such as my own WNYC broad-
cast in New York.) Broadeasting in this
country is a curious thing, of course; the
air waves belong to the people and yet
that which goes out upon them must,
somehow, pay for itself. Somebody must
fork over, to meet the not-inconsiderable
bills.

It is so much simpler in Europe. Over
there, the people not only own the air
waves but pay for them too. The govern-
ment operates virtually all radio service.
The government pays for the broadeast
equipment in toto and—very important—
the government also pays, to greater or
lesser degree, for the material it broad-
casts. Such down-to-earth money-raisers as
taxes provide the funds. There’s a tax,
over here, on cars and gasoline, to pay
for roads. There’s a tax, over there, on
radios to pay for broadeasts.

Over here, we have a strange idea that
culture doesn’t pay. We are, of course,
entirely right. It does not, in business
terms. I mean real culture—not spectacular
shows, big-name events, first-nights-with-
the-President, which pay off in prestige
if not in cash. Nobody has yet to my
knowledge made Mr. Beethoven pay for
himself “live”—that is, strictly in terms
of musieal performance.

Where does our FM culture system get
its steam? Well, there’s storecast-multiplex,
of course, one ingenious way to promote
culture and prestige on a station and yet
come out in the black for the expenses of
broadcasting. But this is merely a final
technical “miracle.” What goes out on the
air?

Remember that there is an obligation on
the part of our stations to promote the
public good to some degree, im exchange
for the public’s air. That much-abused
concept still manages to exert its in-
fluence in various ways. The government
exerts varying pressure, of course, depend-
ing on the current climate at the top
levels. But the indirect results of the
concept itself are more important—every
station wants to show how virtuous it is
and, indeed, must show it. And so, among
other public services, a certain amount of
sheer, non-paying Culture gets onto the
air for sheer prestige, even though it
comes out in the red, and is probably
expected to. Not at all business-like, of
course! The best that can be done is to
make this culture the sort which attracts
listeners and thus—just maybe—brings a
sponsor or two to cushion the financial
shock. This means big names and big
events. Not dead names like Beethoven,
but living celebrities—from Pablo Casals
to, maybe, Jack Benny. In addition, it
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means big-name onlookers, if possible. It
never hurts to have Jackie or Rodky or
Mamie and Ike on hand for a culturnl do!
Given all this, a broadeast can piy for
itself and add prestige too. But npt via
our modest FM operations, unless| as a
mere hand-me-down, from the AM ¢r TV
audio lines. |

And yet our FM abounds in culture. So
does radio in Europe. The sounds yoh hear
on Radio Paris or Radio Genéve |aren't
very different from our own via local FM.
The reasoning is, however, quite different
from that which brings culture to the
European air. Our culture comes to the
stations for free. !

Paying The Overhead

Our system works well and ingenjously.
The station’s operating costs are pajd for
indirectly. It gets a sponsor for a prpgram
whose cost is nil and so pays the overhead;
or it gets cash out of its storecast ppera-
tion; or it receives grants from dutside
philanthropic sources; or has its own| built-
in source of operational cash.

This last includes many universitiés and
even more, religious organizations all over
our land. In fact, much of our audible FM
culture is backed by assorted church funds,
providing the basic operating upkeep
essential to broadecasting. Like th¢ uni-
versities, the churches can make exgellent
use of a radio voice—but not a one of them
can keep talking 8 or 16 or 24 hdurs a
day. So they reserve what hours they need
and turn their stations over to assorted
culture for the rest of the time. That's a
lot. It is a worthy system and brirgs us
much wonderful material. But againh, the
actual programs are rarely paid for. There
aren’t any funds, or not enough, The
setup doesn’t envision it, and for| good
reason. It doesn’t need to.

And there is also the latest wrinkle and
craziest—in view of its success—the lis-
tener-supported radio station. Its programs,
individually quite often out-of—the-or(%nary,
command the respect of an increaBingly
devoted audience. They find on thig type
of station things they ecan’t hear| else-
where and, suddenly, they realize how! much
could be done im radio and isn’t. | Even
when it’s half baked; at least, thefe are
new ideas, new attempts. But we| must
note, once more, that the setup isi’t es-
sentially different from those already
deseribed. Programs come from many of
the same free sources—more of them, in
new areas. The basic broadecast facility is
again paid for, the programs are nef.

Nevertheless, listener’s radio, the|basic
facility supported at least in part By the
voluntary donations of the audience, is in
“business” on the West coast and, in a
related venture, has survived surprisingly
long in hard-boiled New York, via the
WBAI outlet.

There is still one more built-in source of
operating funds for broadecasting, d¢losest
to my own experience, the ecity-pwned
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station, or the state broadcasting network.
Our WNYC facilities in New York are
provided by the city. Out in Wisconsin
there’s a whole slew of interconnected,
state-owned FM stations. In these cases
we have the same basic structure, like
church-owned or university-owned stations,
the operating cost paid for by the owners,
who use a proportion of the time for their
own purposes and turn the rest over to
culture via the familiar media already
deseribed. The difference, here, is that this
radio is publicly owned, by government.

It doesn’t make much difference, actually.
The situation is the same as elsewhere. In
New York we hear the Mayor whenever
he wants to talk to his people, and we
get a spate of school activities, reports of
public officials, plus endless “commercials”
about not crossing against the red light,
and so on. Also much in the way of dietary
and market news, out of city departments.
Takes a good deal of the station's useful
time. And in emergencies, of course, the
station goes over 100 per cent to the city.
(The UN gets split, significantly, between
AM and FM. AM gets the continuous UN
proceedings. FM gets “regular” programs.)
Even so, as always in our FM broadcasting,
the air-day includes many hours of re-
corded music, educational and government-
promoted culture, basically as in the other
types of FM operation already deseribed.
(In fact, WNYC was the fountainhead
organizer of the NAEB educational tape
“petwork” and has used BBC and similar
material for many years.)

The government station in our country
goes further than most others in aequiring
free programs because of its unique posi-
tion. WNYC has long broadcast “live”
concerts of many sorts, where other stations
would be turned aside. I wish I could say
the idea bore notable fruit. Some ‘live”
series are musically superb, but some are
just plain terrible. All of them tend merely
to prove what we all know, that “live”
broadeasts are inferior to those from re-

cordings. “Live” music is fast losing
ground to tape, edited or unedited, and to
the omnipresent recording . . . but that is

another subject.

Program Sources

What are these free sources of pro-
grammed culture? First, of course—
records. The world’s finest musie and
drama comes to us on reeords and it
doesn’t cost much. Mostly, it costs nothing
at all.

The record companies are happy to
provide their culture free, since in their
own quite different area the free broad-
casting tends to promote cash sales of
recordings, as well as to build prestige
for the labels. As we all know, major
record companies even go so far as to
sponsor programs of their own records,
complete with commercials, culture galore.
Needless to say, this happy bonanza is
sheer clover to FM broadcasting. Imagine
it. A steady flow of high quality coming
in, month after month, large portions of
which ean be reused time and again over
the years. With this—culture is not sur-
prisingly widespread on the air!

Cultural broadcasting could well exist
on records alone, but there are other “lucra-
tive” sources of free material. Second is
the “information service” tape, a program
provided by some government agency for
cultural exchange and propaganda. Here,
we benefit indirectly—but very positively—
from those distant taxes on radios that
people pay in other lands; we get (for a
song) the best of the foreign produection
in every imaginable area. Phew! Imagine
this! You have on tap the entire resources
of giant government-operated radio serv-
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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, ultra-quiet and vibrationless professional bearing system.

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

Semikit: Tape transport
assembled and tested;
electronics in kit form $299.95
Factory-assembled: Handwired
throughout by shilled

American craftsmen $399.95

Separate stereo 1/4 track record and playback heads permitting off-the-tape monitor and true An original, exclusive EICO

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,

product designed and
manufactured in the U.S.A.
(Patents Pending)

Carrying Case $29.95

sound-on-sound recording selected on panel, playback mode selector, etc. Modular plug-in Rack Mount  $9.95

construction.
Wow and flutter: under 0.15% RMS at 7%/2 1PS; under 0.29/4 RMS at 33/s (PS. Timing Accuracy:
=+ 0.15% (*3 seconds in 30 minutes). Frequency Response: = 2db 30-15,000 cps at 7Yz IPS,
55db signal-to-noise ratio, == 2db 30-10,000 cps at 33/s IPS, 50db signal-to-noise ratio. Line
Inputs Sensitivity: 100mv. Mike Inputs Sensitivity: 0.5mv.

[ o— Sl New Stereo FM MULTIPLEX TUNER ST97 Over 2 MILLION EICQ Instruments in use.

aly,  NEL X N -
e @ 6 (& ‘@
- — —— —— -—— -

FM-AM Stereo Tuner ST96
Kit $89.95 wired $129.95
Includes Metal Cover and FET

e e

O
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— T
70-watt Integrated Stereo Amplifier
S$T70 Kit $99.95* Wired $149.95"
40-Watt Integrated Stereo Amplifier
S$T40 Kit $79.95* wired $129.95*
* Includes Metal Cover

ammen  FM Multiplex
Autodaptor
MX99 (Patent
Pending)

i g Kit $39.95
— Wired $64.95
Cover Optional $2 95

Semi-Kit $99.95 Wired $149.95
Includes Metal Cover and FET

iy Another brilliant example of EICO’s no-compro-
mise engineering, the new EICO ST97 combines the features of station-monitor
quality and fringe-area reception capabilities with exceptional ease of assembly
for the kit-builder. No test or alignment instruments are needed. The two riost
critical sections, the front-end and the 4-1F stage .circuit board, are entirely ore-
wired and pre-afigned for best performance on weak signals (fringe area réception).
The front-end is drift-free even with AFC defeated. The four IF stages and 1MC-wide
ratio detector achieve perfect limiting, full-spectrum flat response, very jow dis-
tortion, and outstanding capture ratio. The 10-stage stereo demodulator—EICO's
famous zero-phase-shift filterless detection circuit (pat. pend.)—copes successfully
with all the problems of high fidelity FM stereo demodulation and delivers utterly
clean stereo outputs. Excellent sensitivity, selectivity, stability, separation and
clean signal add up to superb fringe-area reception. The automatic stereo indi-
cator and station tuning indicator travel in tandem on twin slide-rule dals.
Antenna Input: 300 ohms balanced. IHFM Usable Sensitivity: 34V (30 db quieting),
1.54V for 20db quieting. Sensitivity for phase-locking (synchronization) in stereo:
2.54V. Full Limiting Sensitivity: 10uV. IF Bandwidth:” 280kc at 6 db points.
Ratie Detector Bandwidth: 1mc p-p separation. Audio Bandwidth at FM Detector:
Flat to 53kc discounting pre-emphasis. {HFM Signal-to-Nelse Ratio: —55db. IBFM
Harmonic Distortion: 0.6%. Steree Harmonic Distortion: less than 1.5%*. IHFM
IM_Distortion: 0.1%. -Output Audio Frequency Response: —+1db 20cps-15kc.
IHFM Capture Ratio: 3db. Channel Separation: 30db. Audio Output: 0.8 volt. Output
Impedance: low impedance cathode followers. Contrals: Power, Separation, FM
Tuning, Stereo-Mono, AFC-Defeat.

° ‘® ®

— e —

Most EICO Dealers offur bedget terms.

Add 5% in West.

@©1963 EICO Electronic Instrument Co. Ini.
3300 Northern Boulevard, L. I. C. 1, N. Y.

[T Send free 32-page catalog & ]
dealer’s name ]
I {7 Send new 36-page Guidebook to
HI-FI for which | enclose 25¢ |
| for postage & handling. I
= Name I
l Address g
I City. Zone. State. I
1=

*Actual distertion meter reading of derived
left or fight channel output with a steres FM
signal fed to the antenna input terminals.

Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M.  Export Dept., Roburn Agencles Inc., 431 Greenwich St., New Yerk 13
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It's what you don’t hear that counts!

That's why you buya turntable. For silence. Silence of oper-
ation. Rondine 2 delivers both the sound and the dilence
you want. Minus 57 db silence even at full amplification.
That's what you want in a turntable, what you're sure of
getting with Rondine 2. Combine it with the Auto-Poise*
tonearm and you have the world’s only true turntable with
fully automatic operation. For complete catalog, write' Dept
AU-1, Rek-O-Kut, 38-19 108th St., Corona 68, New York.

R Stereotableonly................ ... .. ... $79.95

@ R 320 with S 320 Tonearm, ... 12995

R 320 A (illustrated) with Auto-Poise Tonearm... 169.95
R Base (oiled walnut finish) ...... ... ... . .. 14.95

ear. PERD.

REK-OKUT/ runninegi_,,

That’s only one of the
reasons why the B-12 H
is the standard of the
broadcasting industry!
Another reason?

A Custom-buift
hysteresis synchronous
motor (the very one
that drives the
renowned B-16H) which
assures you of all the
torque you need for
fast starts and perfect
cueing. Other reasons?
Write for complete
information today.

REK-0-KUT COMPANY, INC., DEPT. AU-1,38-19 108th St. Corona 68. N.Y. = EXPORT: Morhan Exporting Corp., 458 Broadway, N.Y.C, |
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S0 ruged
you could
payil
“20 hours a day

TU R N TAB I_E B ]_ 2 H $-320 12~ Ster§o3Tonearm

Specificatians:

NOISE LEVEL:

57db below average
recording level.

WOW & FLUTTER: 0.12%
Starting: From standing
start to operating

speed at 78 rpm. .. 3% turn
at 33%5 & 45 rpm. . Y4 turn
B-12H 12 Stereotable
$149.95 net

B-16H 16" Stereotable
$275.00 pet

95 net

$-260 16 Stereo Tonearm
$ 36.95 net

WWW atmerncertadieohietery com

[ ices and specialized information services

the world around—the BBC, the French
Broadcasting Service, the Duteh, Austrian,
Belgian—and in less degree many others
more remote and more exotic. Even our
neighbor Canada, which has a remarkable
dual broadeast system, part government,
part private (same with railroads), sends
us down some fine material every so often.
The U. 8. itself comes up with quite a bit
too, though our principal interest is, of
course, to send our culture to other people,
rather than to ourselves. (An odd idea,
that, but I’ll let it pass.

Third, there are the burgeoning new
sources of so-called eduecational material
emanating from all sorts of academic and
artistic orgamizations within our own
country. I am not hep as to the precise
operations of the numerous and semi-
interlocking enterprises of this sort—
notably the NAEB-—but the principle is
quite eclear: the talent comes for free,
mainly from educational institutions or
from cultural outfits like, say, the Boston
Symphony. The cost of the talent itself is
in the last analysis provided by these in-
stitutions. Otherwise the profs and the
teachers we hear on the air would long
sine~ have begun to starve.

Thus, from Boston’s famed WGBH, via
a local FM station near me at Ambherst,
Mass.,, I heard an hour-long tape featur-
ing my old music professor at Harvard,
G. Wallace Woodworth, analyzing the Bee-
thoven “Emperor” Concerto at length, with
taped illustrations. Amherst got it from
Boston, of course. And Boston got it
straioht from Harvard. Terrifie! But T'll
bet dollars to doughnuts that “Woody”
didn’t make any princely sum out of his
hard work. He gets paid by Harvard,
mainly, and can afford extras of this sort
both as a constructive pleasure to him-
self (as is clearly the case—you could
hear it in his voice) and as an item of
excellent personal prestige. Programs of
this sort become more frequent every day,
under the many tricky systems of dis-
semination we are now setting up for FM
radio.

Thus, wherever we look, we find the
picture the same. Before FM, we had
precious little of all this culture on the
air. Not feasible. Not commercial in a
large enough way. Now we have it every-
where and indeed this is a blessing for
those who find it worthwhile to listen. In-
creasing numbers of us do. But in all our
various arrangements we subscribe to the
same theory, that the station facilities
must be paid for, but the programming
must be free. Mostly, anyhow.

Cultural Commentators

That includes commentators on cultural
subjeets, non-jockey-style. (Dise jockeys
get paid.) There are many of them, these
non-paid performers, and most are happy
at the rich new audiences open to their
material and their personalities. These in-
direet fringe benefits are supposed to be
adequate compensation and, in many areas,
they surely are. Especially in the high-
density urban regions with vast numbers
of listeners. But as for direct compensa-
tion, the system simply does not allow for
it. Talent—whether live, via tapes, records,
even TV (as in the new educational sta-
tions) is for free. You make your living
elsewhere.

And so I must end on a somewhat wistful
personal note that may indicate to you
how very much involved I have been in
this whole argument. This autumn, I began
my nineteenth consecutive year of weekly
half-hour broadcasts, my sixteenth on our
New York City station. Within a couple

(Continued on page 73)
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NEW PRODUCTS!

g 4

High-performance
in a modern design of sense

40W Stereo Tuner-Amplifier SM-Q3008B
Here is a new amplifier further improved in appearance and performance
over SM-Q300, which is widely recognized as the best seller of the year.
The newly designed front panel is deluxe in appearance because of the
use of a gold-colored fretted material. The frame and the knobs are ar-
ranged in perfect harmony with the panel. The outputis as high as 40W.
The power supply circuit is a voltage-doubling rectifying system using
silicon diodes. The main amplifier is provided with a phase-reversing cir-
cuit originated by PIONEER engineers to obtain highly stable and distor-
tion-free outpu-.

The tuner is a FM/AM-AM/SW all-wave system with very high sensitivity
and selectivity. For FM a muitiplex adaptor can alsoc be used. In addi-
tion to the use of PIONEER's unique mode-blend control and the 4-gang
volume control for cutting down residual noise, the amplifier is provided
with rumtle, scratch and whistle filters. Itis, in fact, a highly versatile
stereo amplifier since it is provided with terminals, such as for tape re-
corder and center channel, for broadening the scope of its application.

Specifications

Vacuum Tubes: 19 tubes 6 diodes; Tuning Range: MW 535-1605Kc, SW 3.8-12Mc,
FM 80-108Mc; Input and Gain: MAG. PU 3.4mV, XTAL. PU 38mV, AUX. 160mV,
MIC. 4mV: Equalizer: NF type, RIAA curve; Frequency Response: 20 cps— 50kc:
Maximum Qutput: 20W x 2; Output Terminal: 4, 8, 16 ohm for speaker (each chan-
nel), extra output for center channel amp. and for simultaneous tape recording;
Dimensions: 182 (W) x 14 (D) x 5% () inches

Handy Stereo Amplifier

14W Stereo Tuner-Amplitfier

sSM-Qi41

Our new steren amplifier SM-Q141, designed and manufactured with
an eye to easy operaticn, is now available at a low cost.
Specifications

Vacuum Tubes: 15 tubes 3 diodes: Tuning Range: MW 535—1605Kc, SW 3.8—12Mc,
FM 80—-108Mc: Input and Gain: MAG. PU 28mV, XTAL. PU 28mV, AUX: 500mV;
Equalizer: NF type, RIAA curve: Frequency Response: 40 cps— 100kc: Maximum
Output: 7W x 2; Output Terminal: 4, 8, 16 ohm for speaker (each channel) and
extra output for simultaneous tape recording; Dimensions: 16% (W) x 13% (D) x
5% (H) inches

W P10

FIONEER ELECTRONIC CORFPORATION

5 Otowacho 6-chome, Bunkyo-ku, Tokyo, Japan

Distributors Canada: Importhouse of Canada, 2939 Eglinton Ave. E.. Scarboro, Ont.
Singapore & Malaya: Hwee Seng & Co., 259 Beach Road, Singapcre 7

AUDIO e JANUARY, 1963

WWW ammerieaniadiahistary com



www.americanradiohistory.com

EDITOR'S REVIEW

ONE YEAR LATER

It hardly seems possibie but we now begin our see-
ond year as liditor. Where did 1962 go to? We en-
Jjoyed it very much, thank you.

Looking forward into 1963 we can think of several
things we would like to see in AuUbio:

1. More articles on recording techniques.

2. Increased comment from readers on what you
would especially like to read about in 1963.

3. A definition of high fidelity compiled from what
readers think it is (see next section).

4. A construction article on a high-powered tran-
sistor amplifier that doesn’t require special transistors
and is relatively economical.

5. Photographs of home installations which demon-
strate a variety of different ways to install systems.

6. A column devoted to audio clubs (or tape clubs).

7. Product profiles on bourbons (it has nothing to
do with audio but we like it).

8. A construction artiele on a high-quality tape
preamp.

9. More Audio Techniques.

10. More book reviews.

We really do not expeet all of these thoughts to
materialize but with your help we hope to see most.
Anyhow we have already started on No. 7 as of New
Year’s Eve.

HIGH FIDELITY DEFINITION—
AN OPPORTUNITY

Last month we urged all readers to write to the
Commissioner of the Federal Trade Commission (Hon.
Paul Rand Dixon) asking him not to accept the defi-
nition of high fidelity being proposed by the Elec-
tronic Industries Association. If you haven’t written
yet, do it now!!

The opportunity we have now is to eonvince the
F'TC that an acceptable definition must aim towards
the highest and not the lowest. We can’t quarrel with
an attempt by an industry association to raise the
standards in its industry, but not at the expense of
the high fidelity components industry.

But that is not the whole of our opportunity. We
quote below a portion of the letter we received from
the FTC in reply to our letter of protest:

‘While no proposal as to a definition of ‘‘Iligh
Fidelity’’ has as yet been received, it is my un-
derstanding that the Electronic Industries Asso-
ciation expects to submit such a proposal for our
consideration in the near future. We would wel-
come similar suggestions from other groups or
individual members thereof. Before any definition
or standard is adopted, it would be our purpose
to afford all interested persons an opportunity to
present their views in the matter.

From this we see that we have the opportunity, and
obligation, to supply a definition aceeptable to quality-
minded people. Therefore we propose that readers who
are competent to speak in this area put their definition
on paper and send it to us. We will assemble all the
points, add the thoughts of as many professionals as
we can collar, and send it on to the FTC. We would
suggest that existing audio clubs and associations now
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meet and, as a group, commit their definition to paper.

A few people have asked us, after reading the first
definition, why we bother to do battle with such giants
as comprise the EIA, especially since the definition is
supposed to apply to packaged sets only. Truly, we
are not intending to point our lance at the giants
of American industry—we make a rather sorry-look-
ing Don Quixote, We just felt that we wanted a better
definition than the one arrived at. We want a defini-
tion which truly attempts to define this area which is
of great importance to us. In the words of the chair-
man of the group which arrived at the definition: ‘‘so
many enginering and technical aspects could not be
covered that we had to come up with minimum stand-
ards.”” (From Home Furnishings Daily, Friday, Nov.
30, 1962.) To us it seems tragie that we should start
with a ‘““mninimum standards’’ definition when the
word we are trying to define aims at maximum stand-
ards. No, we are not Don Quixote, but that doesn’t
mean we will calmly accept an attempt to degrade
standards.

Now what about the contention that the present
definition nnly applies to packaged sets? Frankly we
fail to see how one could distinguish between ‘‘pack-
aged’’ sets and really good sets from this definition.
Besides are there really no good packaged sets? In
effect, whether they intend it or not, they have defined
every piece of equipment which hopes to be called
high fidelity.

Oh, well, we promise to keep you informed. You, in
turn, should write to the FTC asking them not to ac-
cept the ETA definition, and also write to us what you
think the definition should be.

VERTICAL TRACKING ANGLE

In our November 1962 editorial we mentioned the
problem highlighted by E. R. Madsen’s article on
vertical tracking angle. Several readers wrote to tell
us that they recognized the existence of this problem
(see Letters) but that we were wrong about the
amount of ‘‘consternation’’ caused by the discovery
that most stereo records were not suitable for FM-
stereo broadcasts (the FCC actually made note of this
in their order authorizing FM-stereo broadcasts). Also,
we were informed, this information was known for a
long time, 1957, according to one reader, and why do
we raise the question now !

Perhaps we do deserve to be eriticized for taking
issue at such a late date, but somehow we define late
as being after the fact. We did wait patiently for
many years while the ‘‘proper’’ organizations fol-
lowed their normal eourse of action, but here it is
many years with no tangible result in the offing. The
truth also is that companies which make record cut-
ters are not yet seriously considering changing the
cutting angle of their machines to conform to the
15-deg. “‘standard’’ (we called several and asked).
The truth is that ecartridge manufacturers are also not
seriously considering changing. Are we really late?

As to whether there was ‘‘consternation,’” we will
concede that many people viewed the distortion ema-
nating from the early ¥'M-stereo broadcasts with less
than ‘‘alarmed dismay,’’ but those on the receiving
end were more likely to be ‘‘consterned.’”’ Anyhow we
all agree that standardization should be effected soon.
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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 guality
controlled and reviewed by
professionals using STANTON
Stereo Fluxvalves.

*More high quality phonograph
consoles use STANTON Sterec
Fluxvalves than any other
magnetic 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 48t

Callbration Standard Stereo Fluxvalve®

Model 481AA STANTON Stereo Flusvalve—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
D400SAA V-GUARD diamond stylus assembly.

AUDIOPHILE NET PRICE $49.50

Model 481A STANTON Stereo Fiuxvalve—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 tor 78's.

AUDIOPHILE NET PRICE $60.00

STANTON 400

Professional Stereo Fluxvalve™

Modet 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 D400SAA
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
¢ to 7 grams. Supplied with D4007C V-GUARD
diamond stylus assembly.

AUDIOPHILE NET PRICE $33.00

“Fine audio components from the Professional Products Division of”

| [
@ Plckenng PICKERING & COMPANY, INC., Plainview, N. Y. 4

*The hermetically sealed STANTON Stereo Fluxvalve is warranted for a lifetime and is covered under the following 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.
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Only Sherwood could combine the
two most wanted components to bring you
the new S-8000 II FM Multiplex Stereo Receiver

The advanced design, highly sensitive

and selective stereo FM tuner is essentially

the same as that employed in the pace-setting

S-2100 Sherwood tuner (below). Stereo

music power circuitry is similar to

Sherwood’s high-rated S-5500 IL

stereo amplifier (at right). These extra guality features are standard with the
Sherwood S-8000 II.

e Instant FM stereo broadcast identification — Sherwood’s new
Stereo Indicator Light.

Novar Output Tubes — have higher voltage ratings,
more dependable.

Noise suppressing FM circuitry 3 Mc. Gated-Beam Limiter and
Balanced Ratio Detector — 2.4 db. capture effect.

Flywheel tuning — for faster, -smoother dial tuning.

Elimination of “rushing” sound when tuning —
FM Interchannel Hush.

Dla: spread — communications-type, 20%-longer professional
scales.

e o
i o
il

64 Watis Superb Music Power

. T wi | S-8000 II Specifications
Etre;ct?]e?gtttgecgéiog%l7.0v6|t(}l1'a?rt<tTrraacdttle‘)l4e Wthat:gﬂ: FM Sensitivity: 1.8 pv. for| —30 db. noise and distortion (IHFM).
case $309.50. Full-year warranty. FM Selectivity: 200 kc. @ — 3 db. FM Detector: 1.0 Mc. peak to peak
FM Distortion: 5% @ 100% mod. Power output: each channel 32 watts

:Lcyen;tlg;ef:'rlda ;gge::;nwglr%l;tilrs uéﬂglgd;ivm music power or 30 watts dontinuous @ 1%2% [M distortion.
(80 watts), Sherwood now offers the new S-7700. Stereo low-noise phono or fape head play-back preamps. Tubes: 21 plus 2 silicon
Price with case $377.00. Without case $369.50. rectifiers, 9 diodes. Size: 16% x 4 x 14 in. deep.
Full-year warranty. .
For new catalog, write Dept, A-1 -
Sherwood Electronic Laboratories, Inc. [ FRETY
4300 North California Avenug b sl
Chicago 18, lllinois I ‘f =
= — e | i “ | ——
Fem=e] o] [ooces] (B8] [Fommes

HI1IGH FIDELITY If “

Stereo Receivers » Tuners, » Amplifiers « Multiplex Adapters « Stereo Indicator Lights « High Fidelity Speaker Systen§s « Contemporary Cabinetry
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FM-Stereo Reception

JACK BEEVER*

Receiving FM-stereo broadcasts may require sophisticated techniques on the part of the city dweller be-
cause of the multiple paths the signal takes to reach his antenna and the wide angle his antenna must cover.

RECEPTION REMINDS ONE of the
FM old nursery jingle—when she’s

good, she’s very very good, but
when she’s bad, she’s ‘orrid! Such a state-
ment obviously ealls for clarifieation.

FM reception has a threshold, a level
of signal strength, above which the sig-
nal produces sound essentially free of
“sferics,” the background hiss which is
the composite of all electrical interfer-
ence occurring over a large part of the
world. This noise is heard in AM tuners
as a continuous part of the background
of the programming. Below this thresh-
old level, F3 is worse than ADM.

The threshold level is dependent in
part on the excellence of the tuner. How-
ever, tuner design cannot overcome the
limiting factor of noise developed in the
circuits of the tuner itself; the thermal
noise level. Thermal noise is created by
the molecules and eclectrons “bouncing
around” in the tubes, ftransistors, or
conductors of the input (antenna) cir-
cuits of the tuner. This problem inspired
the use of masers for reception. In
order to reduee the thermal noise level,
maser circuif eomponents arc operated
at eryogeunie temperatures; temperatures
down near ahsolute zero. These low tem-
peratures reduce the banging around of
the atoms of the conduectors, hence the
thermal noise.

The thermal noise level in praectical
FM tuners limits useful reception to
signals baving strengths of about 1.8
mierovolts (millionths of a volt!) aeross
the antenna terminals. In general, the

* Jerrold Electronics Corp., 15th and Le-
high Ave., Philadelphia 32, Pa.

Fig. 1. S-shaped antenna is used for

omnidirectional reception.

AUDIO e JANUARY, 1963

best tuners will handle signals down to
this level, producing “quieting” or elimi-
nation of most of the hiss. Less elaborate
tuners need more signal to produce the
same quieting, as much as ten times more
stignal in some types.

If you’ve read this far, vou may have
come to the correct conclusion that to get
good FM, you need good signals from the
M transmitter. You're right, and if
we're to do a good job in this article,
we’ll have to tell you how to get good
signals, but first we’d better knock out
a lot of the mythology about VHF radi.
ation, whieh is engineeringese for signals
in a band of frequencies which include
I'AL transmissions. We'll include these

Fig. 2. The turnstile antenna is also omni-
directional.

as statements you've often heard, and
then qualify them with the faets.

Mythology

“Radio signals go right through house
walls.” They do, as long as those walls
aren’t metallic or insulated with metallie
foil. Even then, they’ll get in through the
holes left by windows and doors, but
they are weakened in any case, and they
are weakened more if the wall is of dense
materials. Brick is worse than wood and
metal is mueh worse than brick.

“T can pick up Ft. Wayne, Indiana on
AM in New York City, therefore, T
should be able to pick up FM stations as
far away. They’re both radio, aren’t
they?” They’re both radio, true, but the
AM stations are on frequencies between
0.5 and 1.7 megacyecles, roughly, and
have very long wavelengths. These sig-
nals often travel around the earth by
being trapped between the stratosphere
and the ground. They bounce up and
down between these two boundaries; thus
even though they obey the law that elee-

WWW amercaanadiohistary com

i
Fig. 3. 6-element FM yagi.

tromagnetic radiation travels in straight
lines, they travel enormous distances
over the earth’s surface.

FM stations, on the other hand, are on
frequencies between 88 and 108 megu-
cycles. At these frequencies, the signals
penetrate the upper levels of atmosphere,
and except for freak conditions, do not
bounce back to earth. For this reason,
FM reception at 100 miles is freakish,
depending on unusual conditions such as
having the receiving antenna on a high
mountain, or freak atmospheric condi-
tions. At these frequencies, it is much
easier to beam a signal at the moon and
receive the bounce than it is to try to
broadeast to a point 500 miles away on
the surface of the earth.

“I hate to put up an antenna on my
house. I should be able to get just as good
results in the attic since it would only be
a few feet lower down than an outside
antenna.”” An antenna in the attic will do
better than the same antenna on the first
floor, but it will not do as good a job as
one outside. The roof absorbs and weak-
ens the signals, although usually less
than the house walls, whiech contain
pipes, wires, heating ducts, and such
which tend to absorb the radiation.

“I get good monophonie FM with an
indoor antenna from a station 25 miles
away, then I should get good multiplex
stereo.”” Not necessarily true. In the first
place, when the station “goes stereo” you
have less power in each channel of stereo,
so the station is weaker. Secondly, the
multiplex stereo transmission is prone to
interference by multipath signals—the
same thing which produces ghosts on TV
—and multipath is much, much worse
indoors than out.
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Fig. 4. Bidirectional FM yagi.

Having painted this horrible picture
of the F'M reception problems, what can
we do about 1t? We'll make one blanket
statement : nothing, but nothing, can re-
place a good outside antenna and the
further away from the station, the more
it is needed. But this is about the only
blanket statement that can be made, be-
cause circumstances ean make it neces-
sary to use a high-gain fringe-area an-
tenna when you're almost in sight of the
station you want, and they can make you
wind up pointing the antenna away from
the station.

Basically, listeners can he divided into
three groups according to normal an-
tenna requirements: local, up to 15 miles
from the transmitter; medium range, 15
to 40 miles from the transmitter; and
fringe, 40 to 70 miles. Beyond this it is
super-fringe and extremely elaborate
setups are required for good results.

All the classifications listed above can
be further divided into multidirectional
reception and uni-directional reception,
which affects the choice of antennas just
as much as range. With the foregoing
groundwork, we can get down to cases,
using examples as the best way of mak-
ing a point.

Local, Multi-Directional Reception

Let us take a hypothetical resident of
Queens, one of the boroughs of New
York City. This listener will have FM
stations to his north, west, and south-
west, within 20 miles.

Assume also that he lives in a single
frame dwelling and that he is not within
a mile of a large apartment or other
building (I know it’s almost impossible,
but just imagine, please.) He does not
wish to get distant stations, but he does
want good stereo FM on his locals.

His problem calls for an antenna
which will pick up signals equally well
within an angle of about 135 degrees
(from north to southwest.) The only
kind of antenna which will pick up
equally well over this great an angle is
an omni-directional antenna; one which
receives equally well from all directions
in the horizontal plane. Figures 1 and 2
illustrate two types of antennas having
this ability, a “bent” dipole (the 8-
shaped” antenna) and a “turnstile” (the
two crossed rods). Of these antennas, the
turnstile is more effective because it will
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provide more signal. These antennas are
low gain; the turnstile, for example will
deliver, from any direction, about one
half the signal power a single dipole
delivers in its best direction. The rods of
the turnstile are half-wave dipoles, and
the simple half-wave dipole is the refer-
ence against which all other antennas
are compared. In technical terms, the
turnstile will have a “gain” of minus 3
db. This saerifice in power is made to
gain omnidirectionality. Sinee only' local
stations are wanted, this loss of power in
the signal will not be significant;; the
signals should be well above the !noise
threshold.

Local, Multi-Directional Reception,
with Multipath Distortion

If we now take our resident of ng.eens,
but put him in an area where he has a
number of large buildings or bridges in
his vicinity, he is troubled by the fact
that the large buildings will act as ﬁeﬁec-
tors to the FM signals coming to his

"

Fig. 5. Antenna-mounted preamplifier.

antenna. He will thus receive radiation
direct from the transmitter and also via
reflections from the buildings or bridges.
This is the same mechanism which eauses-
ghosts on TV pictures. In stereo FM, it
causes distortion of the sound, and some-
times loss of channel separation. The ef-
fect is due to the fact that the “ghost”
signal is coming over a longer path than
the direct signal and may arrive so that
it “bucks out” part of the direct signal.

If we’re going to solve a problem like
this, we need some kind of handle on
which to hang an attack. The only handle
we have is that the direct signal and the
reflected signal come from different di-
rections; they are exactly alike in all
other respects.

This, then, calls for an antenna which
has “blinders,” such as we used to see on
horses. We can’t exactly duplicate the
horse blinders in an antenna, but it is
true that the higher the antenna gain the
narrower the forward “lobe,” which is a
way of saying that the antenna is direc-
tional, as is the blindered horse.
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To use such an antenna, it is aimed at
the station, or at the stromgest of the
signals, which may mean that the an-
tenna is aimed at a nearby building.
This is particularly true when the direct
path from transmitter to receiving an-
tenna is blocked by a building or other
obstruction. In practice, the antenna is
turned for best results while listening to
the stereo broadeast. This process is
called “antenna orientation.”

Antennas filling this need are generally
of the yagi type, illustrated in Fig. 3.
The rule for yagis is the higher the gain,
the narrower the forward lobe and hence
the ability to reject multipath signals.

But our hypothetical Queens resident
has stations coming in over an are of 135
degrees. If he aims his antenna at one
station, he will probably make his other
stations worse, since the antenna’s high
forward gain will diseriminate against
stations out of its “line of fire.”

This same problem was faced and
solved many years ago for TV reception
by an antenna rotator, a small gadget on
the mast which turns the antenna by
means of a control placed eonvenient to
the tuner. With this device, the FM lis-
tener tunes in the desired station, then
turns the antenna until the reception
clears up. All rotators have indicators at
the control cabinet which show the an-
tenna direction, and these can be re-
corded, once found, for quick return to
the best position for a given station.

Medium Range Reception,
Stations in One Direction

Listeners falling in this category are
usually located in smaller communities,
and their major problem is enough signal
to the tuner. They generally have much
less trouble than the resident of a “can-
yon” city like New York, since multipath
problems are much less prevalent.

The usual installation is a yagi, either
high or medium gain (and the only rea-
son for the medium gain job is economy).
A rotator is not needed, since the range
allows the antenna to be orientated to a
compromise position where all stations
come in satisfactorily. This listener is
probably in the most enviable position
for stereo.

(Continued on page 70)

Fig. 6. Set-mounted preamplifier.
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Design of Solid-State Stereo
Power Amplifier with
Silicon Transistors

MARSHALL R. MYERS, JR.* & MORLEY D. KAHN*

The function of an amplifier is to provide an output signal that is an exact, but amplified, re-
plica of the input signal. While this may seem simple, it has been an elusive goal for the audio
designer. Now with the development of solid-state circuitry, the unattainable may be in sight.

VERYONE 1§ AwaRE of the publicized

advantages of  semieonduetors—

cooler operation, compactness, lighter
weight, lower voltages, and so on. How-
ever, the ability of semiconductors to
reproduce audio input signals more
faithfully has not been as well publi-
cized. To the diseriminating musie lover,
the primary consideration is the quality
of sound, not the size or weight. If le
were not interested in faithful repro-
duction of musie, he probably would not
have invested in components in the first
place.

Two of the less-publicized advantages
of semiconductors over vacuum tubes
are their quick action and their low
impedance. Music is full of instanta-
neous pulses and transients. The trans-
istor can capture this while a vacuum
tube with its slower action ecannot.

The lower unpedance of a transistor
makes 1t possible to direct-couple it and
thus avoid the use of audio transformers.
Since audio transformers have some lim-
itations, it is a tremendous advantage to
he able to omit them.

Amplifier Limitations

The finest vacuum-tube amplifiers have
made the problems of non-linear distor-

* Acoustic Technology Laboratories, Inc.,
139 Main St., Cambridge, Mass.

tion reasonubly academie. ITarmonie and
intermodulation distortions have heen
reduced to the vanishing points. Flat
frequency response from 20 to 20,000
cps at full rated output is also common
in the best tube amplificrs (although
this is seldom aceomplished when both
channels are operating simultaneously
at full output). A solid-state amplifier
must eertainly be able to provide equiva-
lent performance to he considered of top
quality.

Unfortunately, the transistor ampli-
fiers hitherto available were generally
not able to duplicate the performance
of the best vacuum-tube amplifiers in
these important criteria. Much of the
problem can be attributed to the use of
germanium output traunsistors which are
hard put to produce power at high fre-
quencies. As a result, most present solid-
state amplifiers have gradually reduced
power eapabilities at frequencies over
8000 c¢ps and are virtnally useless above
15,000 eps. To those desiring high fidel-
ity performance, an amplifier that ean-
not provide satisfactory output to at
least 20,000 eps is not a high fidelity
amplifier.

Another limitation of many transistor
amplifiers using direct coupled outputs
(no output transformers) is the limita-
tion in power at normal speaker imped-
ances. Most solid-state amplifiers using

(A)

(8)

Fig. 1. (A), representation of a ""perfect” square wave, and (B), as it would appear
on a ‘scope. With zero rise time, the cathode ray must travel the vertical paths so
rapidly that the phosphor is not excited sufficienly to make it visible.
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Fig. 2. Actual photograph of an imperfect
square wave.

germanium output transistors have max-
imum output near four ohms. At higher
impedances, the power drops so drasti-
cally that with a 16-ohm load, as little
as one third of the rated power is avail-
able. Unfortunately, almost every qual-
ity loudspeaker system in use today is
rated by its manufacturer at 8 or
16 ohms. The one quality Ameriean-
produced loudspeaker system rated nom-
inally at 4 ohms actually measures con-
siderably higher that 4 ohms at frequen-
cies helow 80 eps—where the power
requirements become more critical. Pub-
lishing power ratings based on 4-ohm
output is misleading. Equally mislead-
ing is the use of so-called “music-wave”
power rather than the standard rms
or steady-state values. Granted, the mu-
sic power will probably be higher than
the steady-state value in an amplifier
with poor power-supply regulation, and
this higher number looks good in ads.
However, the entire concept of imusie
power is buried in so much controversy
and confusion that its use in the rating
of a quality amplifier is questionable.

Another faetor in power measure-
ments is the phenomenon of the one-
channel measurement. Stereo amplifiers
are, of course, intended to be operated
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stereophonically, meaning that both
channels will be in use simultaneously.
What possible benefit is it to the con-
sumer to read specifications based on
measuring only one channel at a time?
Again, the answer is that the measure-
ments come out better that way.

Take, for example, amplifier X, ad-
vertised at 300 watts. This means 150
watts per channel. Closer inspection
shows that the 150 watts is actually
music wave, delivered at 4 ohms, with
only one channel operating (yet there
is no hesitancy in adding together the
two one-channel measurements to obtain
the 300 watts). In the fine print you
notice that the amplifier, at 16 ohms,
with both channels operating simulta-
neously, may produce only 20 watts
steady state per channel. Then as the
last straw, the power measurements were
made at 1000 cps. If the amplifier were
tested at 20,000 cps, it might deliver
only 2 watts (if it uses germanium out-
puts). What is the correect rating for
this amplifier?

measure IM with mixed tones of 60
and 3000, or 50 and 5000 cps. Tube
amplifiers have been generally measured
with mixed tones of G0 and 6000 or 60
and 7000 eps.

Transient Response

The maximum allowable distortion of
the Aecoustech I (0.95 per cent) has
been achieved by several fine vacuum-
tube amplifiers, but never by transistor
amplifiers. Why, then, is a transistor
amplifier reputed to sound better than
tube units? The answer is that good
sound does not depend on low harmonie
and intermodulation distortion alone. An
analogy ean be made in the field of
medicine. When millions died of diph-
theria, tuberculosis, and smallpox, barely
considered were heart disease and can-
cer. Once the former were brought under
control, however, the seriousness of the
latter became quite evident.

The whole field of transient response
has only recently become prominent in

Fig. 3. (A), 10,000-cps square wave as fed into the amplifier (bottom) and at the out-
put (top). (B), same for a 20,000-cps square wave. (C), 1000-cps square wave input
and output superimposed to show identical patterns.

Design Criteria

In establishing design criteria for a
solid-state power amplifier, all these
subtleties are extremely important. The
criteria set for the Acoustech I deseribed
herein were as follows:

1. AIl measurements shall be made
with both channels operating simultane-
ously at the rated output.

2. Steady-state (rms), not musie-wave
power, shall be used.

3. The rated power and distortion
specifications shall be the results of
measurements made between 8 and 16
ohms, and from 20 to 20,000 eps. The
maximum output of the Acoustech I
shall be developed into a load somewhere
between 8 and 16 ohms.

4. Harmonic distortion shall not ex-
ceed 0.95 per cent with both channels
operating simultaneously, at 8 or 16
ohms, 20 to 20,000 eps.

5. Intermodulation distortion shall not
exceed 0.95 per cent, using frequencies
of 60 and 6000 cps mixed 4: 1. Because
of the aforementioned high-frequeney
problems with germanium output tran-
sistors, some transistor amplifier manu-
facturers have found it desirable to
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audio despite the fact that over 15 years
ago its importance was recognized by
some authorities. To the casual musie
listener, a transient is considered the
sudden creation of a tone, such as that
by a piano, drums, or cymbals. How-
ever, almost all music is involved with
transients. People are so inured to sine-
wave measurements that they overlook
the faet that music seldom resembles
sine waves. Helmholtz demonstrated
years ago that the sounds produced by a
violin bow pulled across a string are
actually a series of tiny little transients
blended together. A similar explanation
has been made for the sounds of brass
instruments, where the air column is
activated by a rapid series of motions
from the lips. The problems of piano
reproduction have been legend and can
mostly be blamed on poor transien} re-
sponse.

It is in the field of transients that the
solid-state amplifier is able to make a
unique contribution to the art of séund
reproduction. In explaining how this
contribution is accomplished, let us first
examine the concept of the square wave
—the most popular method of evaluat-
ing transients.
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Figure 1 illustrates a perfeect square
wave. At one instant, the applied signal
is zero, the next instant it is at maxi-
mum, where it stays for a specified pe-
riod. Then the signal is turned off and
instantaneously returns to zero. With a
perfect square wave, the time required
to go from zero to maximum is zero
microseconds, and the decay time of a
perfect square wave is also zero miero-
seconds. When the signal is applied and
reaches maximum, it should stop in-
stantly and remain constant without
overshoot, ringing, ripple, and slope. In
Fig. 2 we see an imperfect square wave.

How does one design a power am-
phifier to reproduce square waves per-
fectly? The first requirement is extended
frequeney response. Many designers of
tube amplifiers have long claimed that
an amplifier that can reproduce from
20 to 20,000 cps is more than satisfae-
tory for music reproduction because the
ear cannot hear beyond this range. There
is no argument with this statement. The
argument is with the method of deter-
mining the frequency response. Inevita-
bly, this has been done by feeding in
sine waves. However, as previously in-
dicated, music patterns seldom resemble
pure sine waves. If we accept a square
wave as providing a closer approxima-
tion of musieal patterns, then by rights
an amplifier should be able to reproduce
square waves from 20 to 20,000 cps. A
Fourier analysis shows that an amplifier
must be able to reproduce sine waves to
200,000 eps to reproduce a 20,000 cps
square wave properly with good rise
time. In order to reproduce a 20-cps
square wave with minimum phase shift,
the amplifier should be able to reproduce
sine waves down to below 5 ¢ps.

These square waves must be repro-
duced with no overshoot, ringing, or
ripple, as the time needed for these un-
desirable characteristies to be damped
out far exceeds the rise time itself.
Some overshoot, ringing, and ripple is
present in the square waves of all vac-
uum-tube amplifiers having fast rise
times, due to the limitations of the tubes
themselves and of the output transform-
ers. The limitations do not apply to
silicon output transistors in a eircuit
without any audio transformers (neither
driver nor output). While most ger-
manium output transistors are limited
at high frequenecies, it is possible to ob-
tain high-power silicon transistors with
a beta eutoff above one megacycle. Us-
ing such devices in a transformerless
circuit produces square-wave output
patterns virtually indistinguishahle from
the inputs. In Fig. 3, (A) and (B) show
the 10,000- and 20,000-cps square-wave
patterns from the output of the Acous-
tech T (top pattern) compared to the
inputs (bottom pattern). This phenom-
enal square-wave response is not at-
tained at the sacrifice of the 1000-cps
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Fig. 4. Over-all schematic of one channel of the Acoustech | power amplifier. Both channels are identical.

pattern; (C) in Fig. 3 actually shows
two 1000-cps square waves—the output
from the Acoustech I superimposed over
the input wave to the amplifier. The
1000-cps square-wave performance of
the Acoustech I proves that the 20,000-
eps square-wave performance is not ob-
tained by using elaborate frequency
compensation networks which ecreate
ringing and overshoot in the mid-fre-
queney square waves.

Damping Factor

Another advantage of direet-coupled
solid-state eircuitry is its lower internal
impedance as viewed from the speaker.
This provides a very high damping fac-
tor, which in the case of the Acoustech T
is over 50: 1. Speaker manufacturers are
not unanimous on the importance of
high damping. At one time, some even
recommended low damping, although
these have recently changed their de-
signs and now recommend high damping
as well. The question is—how high can
one go before further improvement in
sound is no longer detected? In listening
tests with almost every well-known
speaker systems, it appears that damp-
ing in excess of 50:1 is valuable. The
tightness of the hass response and lack
of boom indicates that this is another
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important advantage that can be derived
from solid-state amplifiers. Perhaps it
explains why transistor amplifiers sound
different—and in the opinion of many
experts, better—than tube amplifiers.

Designing the Amplifier

In planning the Acoustech I, the first
and most basic decision was to use sili-
con output transistors. The extended
high-frequency range, the ability to op-
erate at much higher temperatures with
no ill effects, and the greater reliability
all combine to make the use of silicon
outputs essential in the design of a
quality power amplifier. Indeed, the ad-
vantages of silicon are so pronounced
that it was decided to use them wherever
possible. As a result, 24 of the 28 solid-
state devices in the Acoustech I are
silicon.

If the advantages of silicon outputs
are so pronounced, why have they not
found greater applieation in consumer
products? The reason is simple—money!
It is possible to pay more for one silicon
power transistor than for a complete
vacuum-tube amplifier. Unfortunately,
top quality does not come cheap.

Once the decision to use silicons was
made, a fringe benefit arose. The circuit

WWW ammerieaniadiohistary com

itself eould be hasieally simple since
complicated cireuitry would not be
needed to compensate for shortcomings
of the output transistors. The simplicity
of this ecircuit means that it is easy
to build, easy to service, and easy to
maintain in top operating condition
since there is so little to go wrong. Sili-
con transistors, computer-grade elec-
trolyties, and oversize power supply are
used so conservatively that no degrada-
tion of the original performance is likely
for many years. Since the unit operates
so cool, thermal stresses are minimized.

The Circuit

The schematie of one channel of
the amplifier is shown in Fig. 4. The
output from the preamplifier is fed di-
rectly into a high-voltage germanium
PNP operated as a grounded-collector
stage. This stage provides slightly less
than unity gain, for its principal fune-
tion is to raise the input impedance.
The average preamp has an output im-
pedance between 500 and 15.000 ohms.
The output ecoupling eapacitors of most
preamps will roll off the low frequencies
if fed into an impedance less than ten
times the output impedance of the pre-
amp. The input stage (T,;) of the power
amplifier provides the useful funection of
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Fig. 5. Schematic of power-supply section.

raising this input impedance to 150 k
ohms.

The signal next goes to T,, a silicon
NPN transistor with a high voltage rat-
ing. This stage acts as a high-gain am-
plifier. The main negative feedback loop
of the amplifier is connected to the base
of this transistor. The 22-pf capacitor
between colleetor and base provides
some local feedback. This serves as a
neutralizing nework to stabilize the high
frequencies. The two series diodes (D,
and D;) between T, and T, comprise a
temperature-ecompensating network in
conjunction with D, at the collector side
of T,. It has the effect of varying the
bias with a rise in temperature. Under
normal ambient conditions and with mu-
sie signals, this network is unnecessary.
However, if the amplifier is being uti-
lized for high-power steady-state meas-
urements, as in industrial or laboratory
applications, it is useful.

The signal from the collector of T,
goes to the base of T; which acts as a
phase splitter and driver for half the
output stage. T, is a high-power PNP
germanium transistor, but this is not the
reason it is used here. It was selected
because of its exceptionally wide fre-
quency response (its internal cutoff is
above 15 megacycles) which makes this
germanium comparable in performance
(and cost) to many silicons. To com-
pensate for the unbalanced driver stage,
a simple bootstrap network provides a
little positive feedback from the divid-
ing network between the collector and
base of T, through a capacitor into the
output stage. T, is a high-voltage, me-
dium-gain NPXN silicon transistor whieh
is a driver for T; and T, outputs. T',,
its complementary PNP unit, drives 7,
and T,. The outputs are biased at
slightly above Class B (4B,!).

The particular silicon power transis-
tors used in the amplifier (ST7175)
were designed and tested according to
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Acoustech’s exact specifications by Tran-
sitron Electronie Corporation of MWake-
field, Massachusetts, one of the largest
manufacturers of semiconductor devices.
The ST7175’s have a beta cutoff |above
one megacyele, and excellent high-fre-
quency response at high power and tem-
perature. A high breakdown voltage and
low saturation resistance are othér im-
portant characteristics. A problem that
does exist with silicon power transistors
is their somewhat limited eurrent-carry-
ing capability. This is especially impor-
tant with 4- and 8-ohm loads, wh¢n the
current vises appreciably. By using the
outputs in push-pull parallel, this|prob-
lem is minimized, and with an effective
reduection in saturation 1’esistanc‘b,, the
over-all performance is markedly im-
proved.

e —n

Fig. 6. Top view of the Acoustech | with the protective cage removed.
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The amplifier is fully stable with any
load or with no load. The use of silicons
means that a very simple stabilization
network consisting of an 18-ohm re-
sistor in series with a 0.1-pf capacitor
is sufficient to prevent a rising imped-
ance at high frequencies.

Power Supply

The design of the power supply re-
quired more than routine thought to
meet the basie requirement of providing
rated performance from 20 to 20,000
eps, into 8- to 16-ohm loads, with both
channels operating at full power
simultaneously. As a result, the power
transformer used is far above what is
needed for music listening. Under the
worst possible laboratory, steady-state
operating eonditions, the transformer is
designed so that there will be less than
40° C. internal temperature rise. Under
music conditions, the temperature rise
will be barely detectable.

A standard full-wave bridge with four
silicon diodes feeds into a 1000-pf, 150-
volt electrolytie for initial filtering. Fig-
ure 5 is a schematic of the power supply.
From this point, the voltage is split and
goes to a separate diode and 1000-uf
electrolytic for each channel. In essence,
each channel has its own filter network,
allowing a considerable amount of in-
dependent action between channels. A
heavy bass transient on one channel will
have little effect on the other channel.
A separate B+ fuse for each channel is
located between the diode and the elec-
trolytic, protecting against shorts across
the speaker terminals or lengthy severe
overloads. If one of the fast acting fuses
blows, a light flashes on the front panel

(Continuwed on puge 60)
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+0 -"/2db from 1 t0 1,000,000 cps.That's the band-
width of the new Harman-Kardon Citation A—the world’s
first professional Solid State (transistorized) Stereo Con-
trol Center. It is totally new in concept, design and per-
formance. When you hear it, you will share the experience
of its creators—the experience of genuine breakthrough
and discovery; the experience of hearing music as you've
never heard it before. Citation A represents a towering
achievement for Stewart Hegeman and the Citation
Engineering Group. It will change all of your ideas
about the reproduction of sound. Visit your Citation
dealer now for an exciting premiere demonstration.

For more complete technical information on
Citation A write to the Citation Division, harman kardon
Dept. A1, Harman-Kardon, Inc., Plainview, N.Y.
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Alignment and Adjustment of
FM-Stereo Tuners and Adapters

C. G. McPROUD

Equipped with suitable test-signal generator, VTVM, audio oscillator, and
’scope, anyone should be able to align multiplex circuits with ease. The
MX generator described can serve as a model for the advanced constructor.

ACH NEW DEVELOPMENT In electronie
E circuitry brings with it a completely
new set of problems relating to its
maintenance. Time was when we thought
that a short-wave set reaching up to 30
megacycles was a pretty daring enter-
prise—now practically anyone can tune
in, by simply turning a switeh, a fairly
sophisticated piece of equipment work-
ing up to around 216 megacycles—the
ordinary TV set.

Hi-Fi equipment used to present quite
a problem to the average servieeman
(still does, too, to judge from some of
the comments we hear), but after some
twelve years of having hi fi, this condi-
tion is fast growing better.

Now, of course, FM-stereo is here, and
from the secrecy surrounding the servie-
ing of the equipment, it would appear
that it is entirely unsurmountable. To
date, we do not recall having seen any
information about how to align the FM-
stereo circuitry in any serviee notes for
tuners. Nor, for that matter, have there
been any such instruetions with tuner or
adapter kits.

It may be, of course, that the necessary
equipment has not been readily available.
For a time there was only one multiplex
generator available, then there were two,
then three, and we have heard rumors of
a fourth. The first such unit was quite
expensive, and it was not likely the in-
dividual would buy a $1000 unit to align
a $100 tuner. But if audio servicemen
are going to remain in business and con-
tinue their claims to being complete

serviee centers for hi-fi equipment, they
will have to provide themselves| with
some sort of multiplex test equipment.
For ordinary service use, the device does
not have to be especially complicated,
nor does it demand the use of a !scope
capable of providing a bandwidth jup to
5 megacyeles. Such bandwidth mpiy be
neeessary for the development laihora-
tory, but not for the audio servieerhan.

Multiplex Circuitry

Stereo multiplex eircuits—either in
the adapter or in the test generator—do
not represent anything essentially new in
electronie circuitry. Basically they con-
sist of oscillators, frequency doublers,
phase-shift networks, eathode followers,
and so on. The only unusual parts of
stereo multiplex equipment are the
modulator and demodulator eireuits. And
it is only the special requirements of sig-
nal separation that make these circuits
different from other modulator citeuits.
Since these elements are the fundamental
parts of the multiplex equipment, any at-
tempt to understand such circuitry re-
quires a basic knowledge of diode|gates
and their operation.

Figure 1 shows a typieal demodjlator
gate used in multiplex adapters and tun-
ers, and now the most popular type of
circuit. Most of the original eircuils em-
ployed a conventional AM detector which
demodulated the subearrier, and the re-
sulting output was then matrixed with
the sum signal from the main carrier to
provide the required L and R signals.

Auf
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> 1 [CENTRALAB | 3 o OUTPUT
1346141 ) Al
D2 3
Rl
L PRE-EMPHASIS &
38KC D3 ™ 38-KC FILTERS
Ld =
E |
D4 2 |
ok [CENTRALAB | -0 OUTPUT
SIGNAL »E T 134141 [3 o
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Fig. 1. Schematic of diode-gate circuit used in typical FM stereo tuner or adapter.
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The same result can be obtained much
more simply by use of the time-division
method whieh samples the signal 38,000
times per second in each polarity and
feeds all the samples of the positive side
of the signal to one channel and all from
the negative side to the other channel.
What is needed, then, in the funer or
adapter is a SPDT switeh which ean
funetion at a 385,000-cycle rate—mot a
likely mechanical device. Most ecireuits
resort to diode gates to perform the re-
quired switching.

Referring to Fig. 1 again, the compos-
ite multiplex signal is fed to the center
tap of the secondary winding of the 38-
ke transformer, while the primary is ex-
cited from the plate circuit of the 38-ke
oscillator or doubler. The amplitude of
the switehing voltage should be approxi-
mately ten times that of the composite
signal in order to keep the separation of
the two channels at a reasonable level.
In any modulator eircuit, the fixed or
“carrier” signal must be greater in am-
plitude than the signal with which it is
being modulated if the composite output
is to vary in direet proportion to the
modulating signal. This also applies to
demodulation if the recovered signal is
to be a faithful replica of the original
modulating voltage.

In Fig. 1, it will be noted that a ca-
pacitor is provided in the cireuit from
the signal source so as to eliminate any
d.c. voltage from the preceding circuits
which would disturb the functioning of
the diodes. In operation, the two ends of
the 38-ke transformer will have equal and
opposite earrier voltages. When the posi-
tive swing of the carrier appears at the
junction of diodes D, and D,, diodes D,
and D, are conducting and diodes D, and
D, are cut off. Thus the signal voltage
applied to the center of the transformer
secondary will be fed through the “on”
diodes to the filter circuit in the “A”
channel. Similarly, when the positive
swing of the carrier voltage appears at
the junction of diodes D, and D,, diodes
D, and D, are conducting and diodes D,
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What should a good turntable do? Easy to put into words...move the record at the exact specified speed, without variation, and without inducing distor-
tion. Here’s how the Empire Troubador turntable achieves that goal: ® Empire 208 belt-driven 3-speed “silent” turntable ® There are only two moving
parts in the 208, the motor and the turntable platier — precise bearing tolerances in those parts ® Each motor and each lurnla!)l‘e are individua’l’l_v a_dgusled
to perfect dynamic balance ® Complete rumble isolation is provided by the motor suspension, ﬂe\i_l;le l»?ll drive and_the resilient ny]on“seu} Wll‘lc!l sup-
ports and cushions the thrust of the main bearing ® A case-hardened, lapped steel shaft fits precisely into the bearing well (honed to a micro finish) —
a hardened steel polished ball on the underside of the shaft rests on the nylon seat in the Empire 208 ® Total vibration limited to less than 1, 1,000,000th
of an inch ® 3 speeds, 33'%, 45, 78 rpm  ® Constant speed, heavy duty hysteresis-synchronous motor operates independent of variations in current fluctua-
tion ® Continuous flexible belt—perfectly gronnd to constant thickness = .0001 inch, couples turntable directly to the motor pulley —no intermediate
idlers ® Acoustic isolation motor suspension ® Fine speed control ® Push button power control with on-off light ® Optimum distrihution of turntable
mass; 6 pound heavy machined aluminum, individually balanced to precise concentricity ® Machined heavy aluminum base plate ® Safety suspension
rubber mat ® Retractable 15 rpm udupler ®* Rumble better than —65 db ® Wow and flutter less than .05% *® Satin-chrome or satin-gold finish turn-
table, $110. (slightly higher west of the Rockies) ® Hundsome walnut base for 208 turntable, $15. ® The “American Record Guide” (Larry Zide
column) says of the Empire Troubador turntable: 1 found speed variations —that is, flutter and wow —to be inaudible...vibration was extremely low
...rumble figures have not been bettered by any turntable | have tested...the heavy turntable is driven via a belt by a synchronous motor, thus assuring
the user of constant speed, regardless of minor line variations...just as a tire is smoothed at high rpm, so the turntable’s vibration is reduced and kept low
by carefully baluncing it...it is attention to this and a number of similar features that make the 208 the value it is” ® Don Hambly, station manager of
KRE AM/FM, Berkeley, Calif. said: “We have long realized that belt driven tables would be the best to use, but had not been impressed with those on the
market...the Empire tables, however, have all the basic requirements of design and simplicity of operation and maintenance that we have sought™
® “Audio” magazine’s “Equipment Profile” of the 208 said: ‘A massive turntable with precise performance...individually balanced...the truth of the
latter may be observed by lifting the platter up and away from the mounting plate and turning it over ... notice the holes drilled to balance the platter in
a procedure similar to the way automobile tires ure balanced...the turntable platter rides on a ball bearing at the end of an accurately honed 7/16” diameter
shaft...the shaft rides in an equally accurate well, while the hall bearing rides on a nylon thrust bearing...a spiral oil groove is cut into the shaft to
ensure lubrication of the hearing surfaces...the motor is mounted to the plate by means of three soft rubber shock-mounts which prevent the vibration of
the motor from being transmitted to the platter .. .thus, becanse of the compliant drive belt, the motor is completely isolated from the record-bearing
elements...the entire turntalle system is acoustically isolated by means of ball-shaped soft rubber fect...we tried to induce acoustic feedback by placing
the turntable on top of our lurge speaker system and turning up the gain: we were unsuccessful. ..total rumble measured better than —62 db, and wow and
flutter were less than 0.1% rms, quite accurate” ® (Still with us? Empire’s advertising agency said people wouldn’t read this much copy ...the company
felt that the serious music lover would) ¢ “High Fidelity” magazine said of the 208: “Bold appearance which suggests massive und reliuble construction —
an impression which is quite borne out by its performance tests...the various pieces of the turntable are carefully machined aluminum castings, thick
enough to provide extreme rigidity...finely muachinel shaft...wow and flutter, with the ‘Troubador’, were completely undetectable by ear...rumble
also was completely inandible, even at high listening levels...the hum tield above the platter was completely negligible...starting torque was good...
speed accuracy very good”™ ® What should a good arm do? It should hold the cartridge in place as the stylus follows the record in the groove...without
detracting from the performance of the cartridge ® Here's Low the Empire 980 Arm uchieves this objective: © Better dynamic balance achieved by
locating the pivot points at the precise center of the arm’s mass — equal mass on both sides of axis. Once in balunce in one plane it is balanced in all planes.
This permits the 980 arm to track ut lowest levels, gives it its rock-like stability that will allow perfect trucking at any angle —even upside down ® Lowest
inertia achieved by critically caleulated distribution of arm muss ® Maximum compliance means it vields to the slightest impulse, responds and moves effort-
lessly, even with a tilted table, a hadly warped record, or with the turntable turning upside down. There’s no need to level your turntable. The only problem
you wonld have in playing this arin with the turntahle upside down would be keeping the record up there ® Free suspension — Incredible responsiveness
would lie another way of saying this sume thing ® Precision ball bearing suspensions — hoth the vertical and lateral pivot bearings of the 980 are suspended
in precision steel-ball races, precision manufactured to instrument tolerances ...vertical and lateral friction are both virtually unmeasurable, permitting
high compliance and minimum hysteresis ® Lowest fundamentul resonance frequency: 8 cps (the lowest ever achieved in any arm), achieved by increasing
the rigidity of the arm structure through weight distribution, and by making the cartridge shell an integral part of the arm ® 5 wire circuit eliminates
ground loops, hence climinates the hum that ground loops induce ® Easy plug-in installation ...no wiring or soldering necessary ® Self-latching arm
rest...a slight push dewnward on the arm tube latchies the arm in position” ® (You're making our advertising agency look silly by reading this far —
score yourself a fairly serious music lover) @ Precise stylus force adjustment ... calibrated knob dials any stylus force from 0 10 8 grams with an accuracy
of 0.1 gram. The application of stvlus force does not upset the delicate halanee of this arm, becanse stylus force is not adjusted hy moving u counterweight
(thus shifting the center of mass). Rather, u linear-torque coil spring acts directly on the pivot shaft at the center of the arm’s mass ® Arm offset angle:
23.8° © Satin clhirome or satin gold finish, $50. ® Lowest tracking forve possible, because of extreme compliance and low inertia ® Counterweight zero
balance adjustment for any cartridge from 2.25 grams ® Maximum tracking error == .650° ® No acoustic feedback ® Exact cartridge positioning,
quick-rcleuse bracket-mount secures cartridge to arm shell. Stylus is aligned with front edge of cartridge mounting plate for exact overhang dimension,
® Dyna Lift (Patent Pending) lifts arm from record at play out ® “High Fidelity” magazine’s equipment report said: “The spring-loaded 12-inch 980
Arm moves exceptionally freely about its pivot points, indicating very well-made beurings” ® “American Record Guide” (Larry Zide column) suid: *“One
of the best avaifuble...substantial rednetion in vertical mass...a cartridge of any dimensions can be aligned in the head for minimum tracking error...
calibration is extremely accurate...Dyna Lift most useful... lateral and vertical friction is exceptionally low ...exceptionally stable...steady even with
shuky floors...” @ “Audio” magazine®s equipment profile said: “Much thicker walled tubing in the arm to reduce the fundamnental resonant frequency,
which is now bhelow the lower limit of our test record” ® (This settles it, once again the client knows better than the agency —score yonrself a dedicated
music-loving audiophile for reading this far) ® What should u good cartridge do? This, the most complicated component in a record playbuck system, has a
job to do that can he stated with a simplicity that belies the complexity of laccomplishing it. It should translute mechunical energy into electrical energy
without introducing distortion. And for maximum life of the stylus and vour records (not to mention reduced distortion) it should perform this funetion at
as slight a stylus force as possible @ tere’s how the Empire 880p cartridge achieves these objectives: ® Lowest dynamic mass, less than .5 x 10—3 grams
® Highest compliance, 30 x 10—-% em/dyne... Lower dvnamic mass and higher compliance than any other cartridge made —eliminates distortion and makes
possible many of the cartridge’s other accomplishments ® Performance range 6 to 30,000 cps, well beyond the range of human hearing ¢ Channel separa-
tion more than 30 db — greater separation than any other cariridge means greater enjovment of stereophonic sound ® Tracking force as low as Y% gram—
lowest in the industry —at such low tracking force, the 880p not only eliminates record wear, but also eliminates distortion ® Longest possible cartridge life
insured by lighiness of stylus and the low dynamic mass of the magnetic element. 1t’s the last cartridge you're ever likely to huy ® The amazing “Dyna-
Life” Stylus (Putent Pending) — ultra-sophisticated hand-polished .6 mil diamond — world’s lightest ® Complete freedom from hum pickup: the Empire
880p incorporates a complete mu-metal shield 1o prevent stray hum in the cartridge ® l'ully compatible for stereo or mono ® “Moving Magnet” principle
-..the superiority of this type of desizn lies in the extremely light and flexible stylus assembly it permits, in the nnusually smooth frequency response and
the high electrical output of the cartridge ® Balanced high output, 10 millivolts per channel = 14 db, etc. ® Perfectly translates and responds to the in-
tricate movements of the record groove @ Siylus inertia approaches the irreducible minimom @ Smooth, wide response ® Inspected at each phase of its
manufacture ® Faithiully responds, instantly, effortlessly, favoring neither one wall nor the other ® Empire 880p, $17.50 ® Natural performance ® The
Empire 880p is so new. the country’s hi fi magazines have not had an opportunity to test and publish their opinions...in the meantime, here’s what a happy
new owner of the 880p wrote ns recently: “Most musical, noise non-existent. the sound is transparent, spacious, airy, exceptionally musical, violins sound like
violins not cellos or steel wires, in a class by itself” ® The Empire 880p is the cartridge that renders every other cartridge on the market today ohsolete ® 1f
you've read this far you are by all meansamusic lover most seriously interested in Kighest quality record playback equipment. Above you have read a “few”
of the reasons why we believe the Empire Troubador is for you. You've got the facts about the Empire 208 turntable, the Empire 980 Arm. and the Empire
880p Cartridge. But what abont the integration of these three components? What about the system as a whole? ® Every Empire component was designed
and built for maximum integration with the Troubador system...no other manufacturer makes all three. You will never have a “matching” problem when
yoeu purchase all three Empire components ® “High Fidelity™ magazine said: “A precision-engineered product of the highest guality...in sum, the parts
of the ‘Troubador’—taken separately —stand up as first-rate andio components. Taken together, they form one of the finest and handsomest record plavers
available” ® “Audio” magazine suid: “Precise in appearance and performance...as a system, the ‘Troubador’ Model 398 is not inexpensive [$222.50 in-
cluding basel, but it jost reaflirms something we all know : higher quality means higher costs. The Model 398 is an excellent buy for those who want the
quality” ® To you determined readers we can only say that we rest our case. (sigh...now you don’t have to write for our brochure... you’ve just read it).

Here are a few of the reasons why the EMPIRE TROUBADOR
is called the “World’s Most Perfect Record Playback System”

o EICMPIRE

SCIENTIFIC CORP - 845 STEWART AVE * GARDEN CITY, LI NY.

EXPORT. CANADA. Empire Scientitic Corp. Ltd. Toronto, Canada . EXPORT EXCLPT CANADA EMEC, Piainview, L 1, N. Y
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Fig. 2. The Karg MX-1G ftest signal

and D, are cut off, thus feeding the sig-
nal to the filter circuit in the “B” chan-
nel. Since the composite signal consists
of information from the “A” and “B”
channels appearing alternately in 38-ke
samples, this results in feeding the “A”-
channel information only into the “A”
channel and the “B” information only
into the “B” channel.

The purpose of the filters is to pro-
vide the necessary de-emphasis and to
suppress the 38-ke switehing signal and
its harnmonies as mueh as possible. Since
the normal de-emphasis network in a
tuner would result in attenuation of the
38-ke subecarrier (and the modulating
sidebands which represent the difference
signal) by about 26 db, it is obvious that
the multiplex demodulator circuit should
be fed directly from the diseriminator
or ratio detector, and thus ahead of the
de-emphasis cirenit. However, the de-
emphasis must be provided somewhere
in the audio cireuit, and since there are
two channels, it follows that there must
be two de-emphasis networks, one in
each.

Once the basic principles of the diode
gate are understood thoroughly, it is easy
to follow the operation of the cireuit for
a generator designed to provide the nec-
essary signals for service on the multi-
plex portions of FM-stereo tuners or on
separate adapters.

Generator Requirements

A stereo test-signal generator must
provide a composite signal consisting of
several separate frequencies having spe-
cific phase and amplitude relationships,
together with suitable means for combin-
ing these signals in the proper manner.
First, the generator must provide 19,000
eps at a high accuracy of frequency. Ac-
cording to F.C.C. regulations, an FM-
stereo transmitter must hold the 19-ke
within *3 eps, and such accuracy is de-
sirable in a test generator. This demands
the use of a crystal-controlled oscillator.
Second, the generator should provide
one or more frequencies in the audio
range to serve as the “program” which

28

generator described in the article.

must be reproduced at the output of the
adapter cireuit under test. Third, the
generator must be able to switch the test
signals of the two channels on and off
alternately at the rate of 38,000 cps, with
a controllable phase relationship to the
19-ke pilot. Fourth, the harmonies of the
38-ke switching frequency must be fil-
tered out. Additionally it may be advan-
tageous to be able to apply the composite
signal as modulation of an r.f. carrier in
the FM band so as to permit feeding the
composite signal into the antenna input
of the tuner so as to observe the effect of
1.f. and diseriminator (or ratio detector)
bandwidth upon the recovered signal. It
may also be advantageous to have sev-
eral modulating frequencies which may
be switched to either right or left chan-
nels as desired. Neither of these require-
ments is necessary, however, for service
work. Thus it is possible to construkt a
generator which will give a suitable sig-
nal without making it a complex and
expensive unit.

Such an instrument is the Karg Mbdel
MX-1G stereo multiplex generator, which
is available in kit form or factory-wired.
In addition, the advanced experimenter
should be able to follow such a circuit as
this and construet his own generator.

Generator Description

The Karg test generator, shown in
Fig. 2, is comparatively simple, and can
readily serve as a guide to the enterpris-
ing experimenter who wishes to build his
own equipment. It is available as a Kkit,
or as a factory-wired unit. The over-all
schematie, Fig. 4, shows the 19-ke erys-
tal oscillator comprising a 6AQ8A. The
output of the second section feeds a
transformer with a center-tapped sec-
ondary which in turn feeds a phase-
shifting network used to adjust the rela-
tive phase between the pilot and the
switehing rate in the composite signal.
In addition, this secondary feeds the
grid of the 6AUS8 pentode section as the
doubler, the two diodes providing posi-
tive pulses from both half-cycles of the
19-ke signal and thereby driving the
oscillator at a 38-ke rate, and it, in turn,
keys the diode bridges at the same rate
and feeds the left and right channels
alternately to the output.

These diode bridges differ from the
simple ones of Fig. 1 because in a test
generator it is necessary to keep the
switching frequeney out of the compos-
ite signal. In the receiver the 38- and
76-ke ecomponents can be filtered out be-
cause the only frequencies of interest in
the ontput are those up to 15,000 ¢ps. In
the eomposite output of a generator,
however, the 38-ke and its harmonies
must be passed in order to earry all of
the necessary information, yet there
should not be any 38-ke sine wave signal.
While this may sound ambiguous, it must
be understood that the tiny samples of
alternate right and left signals are at the
rate of 38 ke, there is still no pure 38 ke
in the eomposite. Since it is not possible
to filter out the switching frequency, it
must be balanced out in the switching
eircuits, Figure 3 shows the diode bridges
rearranged. When terminal A of the
transforiner is positive, diodes D,, Dy,

w
R16 n5
- . 02
22k =D
R17 oo
A AN ©
22k
D5 D1
D6 D2
:} o
38 KC 4 s3]
D7 D3 e b4
R18
B @———ANA,
22k
R19
LA :
22k
LEFT RIGHT
SIGNAL SIGNAL
INPUT| INPUT

Fig. 3. Simplified arrangement of the diode gates used in the test signal generator.
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AVAILABLE

Order Your Copy TODAY

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
AUDIO — the original magazine
about high fideiity — were written
by the men who actually worked
on the system aprroved by the
FCC. The articles pertaining to
TRANSISTORS IN AUDIO AP-
PLICATIONS cover interesting
aspects of designing with the semi-
conductor. MAs in previous edi-
tions of the AUDIO ANTHOL-
OGY, the SIXTH is a compilation
of important articles which ap-
peared in Aupio over a period of
about two years. And, all of the
articles were written by knowl-
edgeable and experienced authori-
ties in the field. mThe SIXTH
AUDIO ANTHOLOGY 1is a
meaningful reference for everyone
in the diverse fields of audio engi-
neering, recording, broadcasting,
manufacturing and servicing of
components and equipment, and
for the audio fans who made this
business of high fidelity what it is
today.

SAVE MORE! bic ANTHOLOGY ot the same time.

Both the 5th and 6th sent postpaid* at the special low price of
$5.95 . . . regular price of both is $7.45!

Save $1.50 by ordering the 5th AU-

CITY.

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

Enclcsed is my remittance for $
me the items checked below:

. Piease send

copies of the 6th AUDIO ANTHCLOGY, $3.95
POSTPAID*.

copies of the 5th and 6th AUDIO ANTHOLOGY
at the special combination price of $5.95
POSTPAID*.

PLEASE PRINT

NAME

ADDRESS

ZONE

STATE

*POSTPAID anywhere in the U.S.A. Add 25¢ per book
for foreign orders.
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Fig. 4. Over-all schematic of Karg MX-1G multiplex signal generator.
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said Anton Schmitt of New York's famed Harvey Radio after listening to the Acoustech | solid state
stereo power amplifier for the first time. *'The dynamic range and transparency of sound permit me
to hear shadings and subtleties | was never aware of,” Anton continued. "'Even when | turn up the
bass controls on the preamp, ! still hear more tightly controlled lows, not boom. This amplifier sets

a new standard in sound reproduction.”

This dramatic advance in the art of sound regroduction results
from the sophislicated solid state circuitry of the Acoustech I. The
expensive all-silicon cutput stage (beta cutoff above one mega-
cycle) combined with direct-coupled circuitry (no driver or output
transformers) provides unequa.led transient response. Together
with the high damping, these unique characteristics give a cla-
rity and ease of listening that was as immediately obvious to
Anten Schmitt as it will be te you.

Matching this unparalleled electrical performance is the Acous-
tech I's equally unparalleled reliability. Using the most advanced
techniques found in precision scientific and military instrumenta-
tion, the Acoustech | will perform almost indefinitely at its original
perfarmance level. Operation of the amplifier witn no load, capaci-
live Ioad, swilching transients, and shorted speaker leads which
can disable many vacuum tube amplifiers dc not harm the Acous-
tech I. Mil spec glass-epoxy circuit boards, computer-grade elec-
trolytics, girder construction, cool running and conservative oper-
ation of all components permit the most extensive warranty in the
industry. Unlike vacuum tube amplifier manufacturers who can-
net provide extendec warranty for tubes, Acoustech provides an
unprecedented FIVE YEAR warranty on the silicon output
transistors.

Tre Acoustech | can be heard at leading audio dealers across
the country.

MINIMUM SPECIFICATIONS: 4C watts per channel, rms, both channels
operating simultaneously, delivered 8-16 ohms, 20-20,000 cps, with less
than 0.95% harmonic and IM distortion (IM measured with 60 and 6000
cps tones mixed 4:1) at rated cutput; Rise time 1.75 usec; Frequency
response, =1 db, 5-50,000 cps; = 3 db, 214-250,000 cps; Inputimpedance
150,000 ohms; Dimensions 153%" w x 5" h x 12" ¢. $395 including cage.

(Slightly higher West of Rockies).

COMING . . . Acoustech Il solid state stereo decade control center
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Harvey Radio Corporation in New York City is one of the oldest and
most influential audio dealers in the country. From high fidelity’s
early days, Harvey has invariably been among the first to recognize
the importance of significant technological breakthroughs like
magnetic cartridges, acoustic suspension speakers, and now, qual-
ity solid state power amplifiers.
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IMPORTANT OFFER Fill out this
/ coupon for complimentary copy
of Acoustech’s new booklet “*Why
Solid State Amplifiers Can Sound
Better.”” Also included will be de-
tailed information on both the
Acoustech | and Il and a list of
dealers from whom a demonstra-
tion can be heard.
TO: Acoustic Technology Laboratories, Inc, Dept. A-1
139 Main Street, Cambridge 42, Massachusetts

ALSO ENCLOSE NAMES OF INTERESTED FRIENDS
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Fig. 5. ‘Scope patterns obtained at output of MX test generator. At Two-channel modulation, L=-R, with pilot; (B) L=-R
modulation, with pilot, and gain increased to show crossings; correct zero phase shift pilot-carrier relation is shown by the
"points’” opposite each other; (C) Same as (A), except without pilot; (D) Same as {A), but with phase relation about 30 deg.

D;, and D,, conduet and diodes D,, D,,
D,, and D, are cut off. Thus the left sig-
nal is fed to the output. On the next half
cyele, terminal B is positive, and the
right signal is fed to the output. What is
wanted is a series of 38-ke pulses modu-
lated alternately at the audio signal fre-
quency, Potentiometer R,, serves to bal-
ance the diode bridges so that no 38-ke
signal appears in the output. If the eight
diodes were all alike dynamically—a con-
dition which is praectically impossible of
attainment—this potentiometer alone
would serve, but sinee the diodes are not
alike, some further adjustment must be
provided. In practice, R,, actually con-
sists of a fixed resistor and a variable
one permitting a range of adjustment
from 15,000 to 30,000 ohms. Also in
practice, B,, is in two sections, each of
500k ohms and connected between the
two diode bridges where the 38-ke is in-
jected, as shown in Fig. 3. The composite
output is fed to a cathode follower, and
thence through a filter to the output.
The filter is designed to eliminate the sec-
ond and third harmonies of the switeh-
ing frequency.

The audio signal frequency, approxi-
mately 1000 cps, is furnished by Vgp.
This is a phase-shift oscillator with the
output taken from the center-tapped
secondary of a transformer so that the
right and left signals fed to the bridges
may be in either or out of phase, depend-
ing on the position of the switch S,. The
third position of the switeh permits feed-
ing only one of the channels—right or
left being selected by a slide switch. An-
other slide switeh permits the use of an
external source of audio signal when de-
sired. Two other slide switehes control

the pilot signal and a.e. power to the
gencerator.

Adjustment is quite simple. With the
pilot signal on and internal audio on, the
output control is set to furnish a eompo-
site output of 2 volts; then with modula-
tion off, the pilot amplitude is adjusted
to provide an output of 0.2 volts. The
pilot is then turned off and the carrier-
balance potentiometer adjusted for mini-
mum output signal, which should be
around 50 to 55 db below the 2-volt eom-
posite signal. Then with the output fed
to a ’seope, and modulation Eet for
L=-R, the pilot phase control is ad-
justed to give the type of signal shown in
C of Fig. 5 in which the differences be-
tween the alternate peaks of the compos-
ite signal are the same at top and bot-
tom parts of the pattern. Inereasing the
amplitude of the signal and concentrat-
ing on the axis erossing gives a pattern
like (B), which shows clearly the correect
phase adjustment when the points are
opposite each other. (C) is the same as
(A) except for different audio modula-
tion and absence of pilot; (D) shows in-
correct phase adjustment.

Figure 6 shows other types ofjoutput
patterns obtainable. For these patterns,
it is desirable to have a wideband ’scope
for optimum results, but for serviece and
adjustment of adapters and tuners, such
a ’seope 1s not essential.

Ciicuit Alignment

The actual operation of alignment of
the multiplex circuit of an adapter or
tuner is extremely simple, once the gen-
erator is available. Although there are
minor variations in multiplex cireuits,
all of them eontain essentially the same
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Fig. 6. Additional ’scope patterns. (A) Single-channel modulatio
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elements, and even without specific in-
struetions, no trouble should be eneoun-
tered. Most eireuits have a 67-ke SCA
filter; all have a 19-ke filter to separate
the pilot earrier from the remainder
of the signal; all have 38-ke cireuits—
either oscillator or doubler; and some
have a separation control.

The first step is to adjust the 67-ke
filter. This requires a source of this fre-
quency, usually from a wide-range audio
oscillator. With this signal fed into the
multiplex ecireuit and a VIVM on the
output of either channel, adjust the fil-
ter for minimum output. If the 67-ke
circuit is not identified on the chassis
but you have the sehematie, you will be
able to recognize it by the value of the
components. Filters of this type usually
consist of an adjustable-cored coil with
a small eapacitor across or in series with
it—the capacitor value usually between
50 and 180 pf.

After the SCA filter is adjusted for
minimum, apply a 19-ke signal to the
input of the adapter circuit. For pre-
linminary 19- and 38-ke adjustments, as-
suming the entire unit is completely out
of alignment, it is suggested that a ’scope
be connected to some point in the
adapter where 38-ke is present. With the
oseillator type of cireuit, this point ean
be found by probing with the ’seope lead
with no signal fed into the adapter. If
the cirenit uses a doubler, however, no
signal will be present unless some 19-ke
pilot is fed to the input, so some should
be injected. Once the 38-ke point is found
and the ’scope connected, adjust all re-
maining eireuits in the adapter for maxi-
mum output at 38 ke. While making

(Continued on page 61)
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n. Separation is indicated by ratio of peak-to-peak amplitude of

waveform to p-p amplitude of baseline ripple; (B) Same as (A), with 19-kc pilot added. Pilot amplitude should be adjusted to
8-10 per cent at composite; (C) Same as (B), but not synchronized to pilot frequency; (D) Monophonic modulation (L=R), with
pilot, and ‘scope and audio signal synchronized to pilot frequency.
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THESE ARE GARRARD'S AUTOMATIC TURNTABLES

To understand why more fine component music systems are being built around these than any other record playing units, please turn the page. ..
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The original

AUTOMATIC
TURNTAEBLE

i

" Laboratory Series

P TYPE A

... a new kind of record playing unit,
which has become a legend.

The Type A established the concept of the Auto-
matic Turntable, combining the professional
performance of a dynamically-balanced tone
arm, full-size turntable and Laboratory Series
motor . . . with the tremendous conventence of
the world’s gentlest record changing mechanism,
to use when desired. Because it is the answer to
today’s most advanced stereo requirements, this
Garrard has enjoyed the most dramatic accept-
ance ever accorded a high fidelity record playving
component. Richly cxecuted in grey, charcoal
and chrome. the Type A is designed to enhance
the finest music system, fulfilling the most criti-
cal requirements through excellent performance,
utter reliability, durability, safety and con-
venience. An extravagant concept. this mag-
nificent unit, refined and restyled, remains
moderate in cost at $79.50.

Type Aincludesa dyvnamically-
balanced tone urm. with

the precision. balance. free
dom from {riction. and fow
resonance of the finest arm
separately sold

This advanced tone wrm is
balanced und set in two simple
steps: First. the adjustable
counterweight is moved unti
the arm Noats level at zero
stvlus pressure.

Then. the correct stvius
pressure for the curtridge is
established by moving a
pointer along « calibrated
gram scale at the side of
the arm. This built-in gauge
scty tracking force more
accurately than by a separatc
gauge.

The urm will now track
perfectly even if the plaver is
intentionally tilted, the
record warped. or not con-
centric. It will bring out

the best in any cartridge usef,
including those labelled
“professional.”

Turntable 1s full-sized.
balanced. cast and polished.
The weight of 6 Ibs. has
been deternuned as the
optimum f{or perfect torque
and flywheel action 1n

the Type A.

g€

H

Actually. it consists of two
turntables balanced together
. a drive table inside and
a heavy cast turntable outside.

These are separated by
resilient foam barrier which
damps out noise or vibration.

Type A is built around the
Garrard “Laboratory Series”
shaded 4-pole motor.
designed specitically for it. It
is shielded completely. top
and bottom. with uccuratel
oriented plates which
prevent hum

The great advantage of auto-
matic play when desired . . .
and without compromise!
The Tvpe A accomplishes
this with Gurrard's exclusive
pusher platform . . .
unquestionably the gentlest.
most reliable automatic
record handling device

ever developed

Installation and removal
have been made very simple.
I_cads are connected with

a built-in Amplok plug (for
AC) and a female twin
phono socket (for audio). No
need to disengage wires

from amplifier . . . simply
unplug at the plaver.

Tvpe A is supplica fully wired for stereo, with a
4-pin/S-wire svstem utilizing separate connection
for ground to eliminate hun.

SPECIFICATIONS:

4 speeds: 16%. 3315, 45

and 78 RPM 100-130 volts.
60 cycles AC (50 cycle puliey
available)

16%" left to right. 143%™ front
to rear 6” above and 2%”
below top of motor board

BRILLIANT PERFORMANCE, CONVENIENCE AND STYLING

, meaningful features, rigid quality control — yours to enjoy year after year!

The proven results of skilled engineeri

Model

ATGO6

the compact, intermix

AUTOMATIC
TURNTABLE

Handsomely dramatic in grey. charcoal and
brushed aluminum, this precision model offers
all the critical performance features required of
a Garrard Automatic Turntable. These include
a particularly sensitive tubular tone arm, dy-
namically balanced and counterwcight-adjusted,
with built-in stylus pressure gauge: plus an over-
sized turntable; the Laboratory Series motor;
and an intermix automatic record changing
mechanism, to use when desired. Yet, the
Garrard engineers ingeniously have designed the
AT6 to be so compuct that it can be offered in
this latest version at only $54.50.

AT6 featurcs a dvnamically
counterbalanced tubular torie
arm of outstanding design.
comparablc with the most
advanced, most popular.
separately-sold tone arms.

Balance and tracking force
are adjusted in two steps:
First . . zero tracking pres-
sure is established by
moving the counterweight
until the arm floats level.

in perfect equal balance.

Next. correct tracking force
is set on the stvlus scale
mounted upright at the side pf
the tone arm. Settings are
more precise than by a
separate stylus pressurc guuge.

AT6 will now track cach sidé
of the sterco grooves
pertectly at the lowest pressuire
specificd. even for curtridges
labelled “professional”. . . and
even if the plaver is inten-
tionally tilted. or the

record warped.

The Garrard plug-in shell will
accommodate the cartridge

of vour choice. In the AT6.

« bavonet fitting makes

the shell instantly removablel
rigidly held while playing,

to avoid resonance.

The turntable is oversized,
heavy and balanced. Torque fis
high. and there is no noisc.
rumble. WOW. waver. or inte!
terence with the sound

of records.

WWW akherieaniadiahistaory com

78 RPM.

Responsible for the silence
and perfect speed of the AT6
is the heavy dutv. double
shiclded ~1.aboratory Series™
motor. engineered specificallv
to match the AT6 turntable
and drive linkage.

ATS6 has center-drop turntable
spindle. removable for safety
in handling records. Actualiv
two interchangcable spimdles
are provided: one for auto-
matic: the other. a short
spindle for plaving singles.

While on automatic play
AT6 is an intermix changer:
takes records anv size.

any sequence.

Convenience—the compact
size of the AT6 makes it fit
cvery installation: a snap-in
tone arm safety catch prevents
accidents.

Leads are connected 1o unit
with a built-in Amplok plug
(for AC) and a female twin
phono socket {for audio).
mounted on the unit plate.
Simply unplug at the plaver.

ATS is supplied fully wired for stereo with a
4-pin/5-wire system utilizing separate connection
for ground to eliminate hum.

SPECIFICATIONS:

4 speeds: 16%, 33%, 45 and
100-130 voits. 60 cycles
AC. (50 cycle pulley availabie)

Minimum cabinet dimensions
15%" left to right, 133" front

to rear, 4%" above and 2%

below top of motor board.

For Comparator Guide and list of dealers, write Dept. GY 1772, Garrard Sales Corp., Port Washington, N. Y.
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A High-Quality Transistorized
Stereo Preamplifier

CALCULATIONS

In this Seection all ecaleulations
necessary to achieve the required per-
formance specifications shall be deseribed
in detail. If the reader prefers to use a
different stereo cartridge or different
transistors, or if he wants to seleet gain
and impedance values different from
those described the same calculations may
be applied using the appropriate new
values.

Selection of Operating Points
and D.C. Stabilization

The selection of the operating point
of a transistor audio-frequenecy ampli-
fler stage is of great influence upon the
useful collector-voltage swing, distortion,
and noise level. Any uncontrolled change
In the operating point has to be avoided
since it directly influences the per-
formance characteristics of the stage.
Once a suitable operating point has
been selected, it has to be stabilized to
be essentially independent of transistor
parameter tolerances (especially of vari-
ations in current transfer ratio), tem-
perature, and supply-voltage variations.

The influence of the different param-
eter variations upon the operating point
shall not be discussed here, nor is it in-
tended to present a complete theory of
transistor-stage operating-point stabiliz-
ation. Rather elaborate ealeulations and
extensive tests have shown that under
normal conditions excellent stability can
be achieved by observing two simple
rules of thumb.

One of the most effective and con-
venient methods to achieve d.c. stabiliz-
ation in a common-emitter stage is the
insertion of a resistor in the emitter
lead, as shown in Fig. 12. The resulting
negative d.c. series feedback stabilizes
the operating point of the stage against
changes in transistor parameters, tem-
perature, and supply voltage. It is ob-
vious that for optimum stability R,
should be made as large as possible.
However, supply voltage is lost in R,
and a very high value requires an im-
practically high supply voltage. Nor-
mally, a compromise has to be made be-
tween stability requirements and supply
voltage facilities. It has been found if

AUDIO e JANUARY, 1963

ERHARD ASCHINGER

PART THREE OF A SERIES

Fig. 12 Simplified circuit of a common
emitter stage with series feedback.

that very good stability can be obtained
VE = VCE and IVCEl less than 0.5 |V00l.

As indicated in Fig. 12, the bias prob-
lem must still be decided. ¥or good
stability of the stage it will be necessary
to apply a highly stable voltage, Vg, or
current, bias Iy, to the base electrode of
the transistor. In addition to this, sta-
bility can be improved considerably by
the use of a degenerative d.ec. feedback
loop around one or more stages of the
amplifier.

In our special case all three amplifier
stages are operated in common-emitter
connection, they are directly coupled for
optimum low-frequeney response and
good d.ec. stability. Operating point
stability of the individual stages is
achieved by emitter resistors, and a d.c.
negative-feedback loop around the first
two stages insures high over-all d.c.
stability. Different methods of bias sta-

bilization have ben employed in the in-
dividual stages: stage one uses constant-
current bias via the d.c. feedback path
from the emitter of the second stage,
stages two and three are operated with
constant-voltage bias from the collectors
of the respective preceding stages. The
d.c. cirenit of the three-stage amplifier
which will now be developed in detail
is shown in Fig. 13.

Since there is no universal standard
coneerning the use of reference arrows
as yet, the system used in the following
caleculations shall be explained briefly.
In prineiple, any desired system of ref-
erance arrows may be used, the results
of the caleulations will be the same in
any case.

All reference arrows will be applied
according to the sign convention used in
four-terminal network theory. Current
reference arrows will be counted posi-
tive for currents flowing into the net-
work, and voltage reference arrows will
be counted positive for voltages re-
ferred to the common or ground terminal.

Actual d.c. currents are counted posi-
tive in the direction of conventional cur-
rent flow, and d.c. voltages are counted
positive from positive to negative termi-
nals.

When this system is applied to PNP-
transistor ecircuit analysis, a number of
values become negative. To void mis-
understandings, a negative sign is al-
ways added to the symbol and not to the

<y

| [”c|'
lV by v
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Fig. 13. D-C circuit of the three-stage amplifier.
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Fig. 14. RCA 2N109 characteristic curves.

figure, for example — I, = 3 mA, and not
I;= -3 mA.

In the following caleulations the sub-
seripts B, E, and C refer to the respec-
tive transistor electrodes. The subscripts
I, 11, and III vefer to the individual
amplifier stages, they will be omitted in
places where a econfusion with other
values is not possible.

Since direet eoupling is employed, the
base eurrent of each stage affects the
preceding stage. The amplifier will
therefore be designed starting with the
last stage.

Stage Three—RCA 2N109.

Maximum ratings: — Vg =12 v max,
—I5=35 mA max, P;=150 mw max at
tamb = 25°C.

The output stage of the equalizer has
to feature an output resistance, R,, of
600 ohms. It has to be capable of de-
livering an undistorted output voltage
of 775 mv into an external load resist-
ance, of 600 ohms, corresponding to an
output power of 1 mw

Because of the low load resistance,
this stage has to be designed like a
large-signal stage, its set of characteristic
curves has to be used for operating point
selection. As shown in Fig. 14, stage
three is operated in class A. The operat-
ing point, O, has been placed into the
most linear region of the collector char-
acteristies, which results in very low dis-
tortion. Even with heavy overloading, the
regions of collector leakage current and
saturation voltage are not reached.

The selected operating point is given
by —I;=8.0 mA and —Vgg=8.0 v, the
supply voltage has been set at — Vg =
25 v.

The output resistance of a common-
emitter stage is composed of its col-
lector resistor shunted by the output re-
sistance of the transistor amplifier, which
generally is in the order of several times
10,000 ohms and may, therefore, be ne-
glected. Thus the required output re-
sistance of 600 ohms can be achieved

36

with sufficient aceuracy by using a col-
lector resistor, R;, of 620 ohms 5 per
cent. The colleetor voltage then 1s| — V(=
~Vee+ R,Ig=25-4.96 ~ 20.0 v and the
emitter voltage — V=~V + Vp=20.0
—8.0=12.0 v. According to the trinsistor
characteristies (see Fig. 14) the base cur-
rent is — Iz =80 A, the emitter purrent
then is Ig=—-Ig—1;=8.08mA and the
required resistor

The base-to-emitter voltage 4ds de-
termined from the -characteristies is
~Vpr=02 v, the required bias voltage
at the base of stage three will be
~Vp==Vp—Vpp=12.2 v. The collector
dissipation of stage threeis Po =1,V g =
8.0x8.0=64 mw, and its total |power
consumption Ppg=IoVe=8.0%25.0=
200 mw.

Stage Two—RCA 2N175. |

Maximum ratings: B~ 656~ Vgop=10v
max, - Ic = 2.0 mA max, Po=mpy max
at tamb = 25°C-

The undistorted voltage output of
stage two required to drive stage three
has to be almost vo; = vo;; =775 mv,
sinee the voltage gain of stage three
is only slightly above unity. Hdwever,
to achieve maximum voltage gain the
collector resistor of stage two \g;'ill be
made as large as possible, its external
load resistance—the input resista_hce of
stage three—is of the order of several
times 10,000 ohms, too. The resulting
load line in the collector characteristies,
therefore, has a very gentle slope and
the stage may be operated at rather low
collector current, which, in turn, re-
quires a large collector resistor.

Thus, the selection of the operating
point is not too critical. The fhosen
values are — I¢=1.0 ma, - Vg =4.8v,and
— VCC = 21.0 V.

Sinee it provides the required biias for
stage three, the collector voltage has to be
- VC m=- VL' = 122 v.

WWW amerieaniadiohietory com |

The d.c. resistance of the audio-fre-
quency feedback network (as calculated
later) is R;=51,700 ohms. Since the
feedback network is connected to the
current divider in the emitter lead of
stage one near ground potential (R is
much smaller than R;), it may be as-
sumed that the entire voltage V¢ r is
dropped across Ry only.

The current in the eollector resistor of
stage two consists of

I=Ii+Igpy+Ipm
-Ven _122
I,=——"2="=0.236 mA
PSR, B oem
(Ry 1 is much smaller than Ry)

I,-0.236+1.0+0.08=1316 mA, the
required collector resistor is
B, -_Veet Vo _

4 Ii

21.0-12.2
1.316 x10°®

or, using the nearest EIA standard value,
R, = 6800 ohms.

The emitter voltage is — V=V + Vg
=122-48=74 v and the emitter cur-

6690 ohms

=
rent Ip=-Io—Ippy-IppIgs= T( =
1.0 .

o5 00154 mA. T ~1.015 mA.

This current consists of the base cur-
rent, ~- Iy ;, of stage one and the eurrent,
I, flowing through R;;;, which is
Ii=Igy+Ip,

With —7I5,;=0.0077 mA (as deter-
mined in the next paragraph, we get
I,=1.015-0.0077=1.007 mA and there-
fore

74
Rer =—7"=1007

According to the base characteristics
of the 2N175 the base-to-emitter voltage
for the selected operating point 1is
— V=01 v, the required base voltage
thus being - VB =- VE_ VBE =75v.

Stage two has a collector dissipation of
Po=1,Vog=10x48=48 mw, and a
power eonsumption of Ppe=1, (- V¢e) =
1.316 x 21.0 = 27.6 mw.

Stage One—RCA 2N175. To achieve
the desired high signal-to-noise ratio the
first stage has to be designed for low
noise. Since it has to handle only very
small signals, the selection of its operat-
ing point is not limited by considerations
concerning collector voltage swing and
distortion. From the noise characteristies
of the RCA 2N175 (Fig. 2) the optimum
operating-point values have been chosen :
~I;=0.5 mA and - Vgg=4.5 v; the se-
lected supply voltage is — Ve =19.0 v.

~~ 7340 ohms.

The ecollector voltage being - V=
~Vgp=75v we get
R,-_VeetVe,_
~Ier—Ipn
19-75
=~ 22,3 h
0510015 22300 ohms

(Continued on page 59)
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DEPENDS

ON
WHAT
GOES

THROUGH

3

“SKIMPING”ON THE CARTRIDGE
JEOPARDIZES THE SOUND
(AND SATISFACTION) OF THE
WHOLE SYSTEM The hundreds,
even thousands of dollars you put into
speakers, pre-amps, amplifiers, turntables

and recordings can be virtually nullified by an off- ¥

hand selection of the phono cartridge, For even
though it is the lowest-cost single componentin the
typical system, it is charged with the frighteningly
complex task of getting the music out of the grooves
and translating it into precise electrical impulses
... without addition, subtraction,
or distortion. And without damag-
ing the record grooves. Leading

IF YOU INSIST ON A SHURE DYNETIC CARTRIDGE,
YOU CAN EXPECT MORE FROM YOUR SYSTEM

—
g ot

Dynetic cartridge for their personal sys-
tems. It was, from its inception, and is
today the finest stereo cartridge your
money can buy. And not much money, at
that. The $36.50 spent on a Shure M33-5 (if
you have a fine tone arm that tracks be-

U
tween 34 and 1.5 grams) or Shure M33-7 (for track-

ing pressures from 1.5 to 3 grams) will audibly
improve even fine quality stereo systems. Com-
pliance is an astounding 22 x 10-¢ for the M33-5
(20 x 10-° for the M33-7). Response is transparent
and smooth not only at the top and bottom but in
the critical middle range (where
most music happens—and where
most other cartridges garble the

critics and noted audiophiles rec- sound). No ""peaks,” no ‘‘shatter-
ognize this and (with due care == R W N —J —fll ing."" £t cetera, et cetera. Better
and study) select a Shure Stereo listen to it, and judge for yourself.
N) )
é&%@b{ﬂfé&—.

M33 SERIES HIGH FIDELITY PHONO CARTRIDGES
SHURE BROTHERS, INC. * 222 HARTREY AVE, EVANSTON, ILLINOIS

AUDIO e JANUARY, 1963
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Heathkit puts
double buying
power into
your hi-fi
dollar! -
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New Heathkit
4-Track Stereo
Tape Recorder

Professional performance for outstanding recording and playback of
4-track stereo and mono tapes! Specifications equal units costing up
to $800! Amazing response, 40 to 15,000 cps, £3 db @ 7' IPS. Easy
circuit board assembly. Model AD-22 Mechanism & Electronics;
$179.95. Model AD-12 Mechanism only for playback applications;
$124.95. Optional carrying casc.: $37.50.
Accessory ceramic microphones;
$9.95. ea.

1. Die-Cast aluminum panel. 2. Speed
change lever (74 & 3'4"). 3. Seven inchreel
capacity. 4. Three-digit counter. 5. Fast
forward-rewind lever. 6. VU-type level me-
ters. 7. Stereo /Mono record switch. 8. Mix-
ing level controls (mic. & line). 9. Micro-
10 phone inputs. 10. Cathode-follower output
jacks.11. Lineinputs.12. Record-playback
lever. 13. 4-track record-playback and erase
heads.
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New Deluxe
Heathkit
Stereo Tuner

Complete AM, FM and FM Sterco multiplex receiving facilitics in a
superbly degigned, casy to assemble package. Features an automatic
stereo indicating light to signal when an FM station shifts to Stereo,
adjustable AFC, individual tuning mecters for AM & FM, Stereo
phase controdl for best performance, sterco tape recording filters, easy
circuit board construction. Model AJ-41 $119.95. Asscmbled AJW-
4] $189.95.

1. Listen 3 Ways; AM, FM, or FM Stereo.
2. Separate Tuning Meters (AM & FM) In-
sure Precise Station Settings. 3. 'Squelch”
eliminates noise between FM Stations. 4.
Phase Control for distortioniess stereo re-
ception. 5. Automatic Freauency Control
“jocks-in'' station signals. 6. Factory-
Assembled, prealigned FM front end. 7.
Circuit Board Construction for easy as-
sembly. 8. Built-In AM and FM Antennas.
9. Multiplex Circuit an integral part of unit.

AUDIO e JANUARY, 1963
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do-it-yourself and save with Heathkit®

Sensational
New Heathkit ~5
10-Watt Transistor Stereo Amplifier

Most advanced transistor sterco amplificr on the market! 35 watts per
channel by Heath standards, 50 watts per channel by IHFM standards!
Powerful 28 transistor, 10 diode circuit delivers superb dynamic range
of 13 cycles to 25,000 cycles,” +1 db! Easy to assemble with “*cap-
sulated component modulesand printed circuit boards. Atremendous
value uncqualed anywhere in the high fidelity industry! Model AA-
21, $134.95.

1. Eight power transistors on four heat
sinks. 2. Qutput circuit breakers. 3. Two
power amplifier circuit boards (four tran-
sistors, six diodes). 4. Two driver trans-
formers. 5. Two preamplifier circuitboards
(six sealed component modules, ten tran-
sistors). 6. Two driver transistors, four filter
transistors. 7. Two 3,000 mfd filter con-
densers, four diodes. 8. Output terminals.
9. Stereo inputs. 10. Tape recorder out-
puts. 11, Power transformer. 12, AC out-
Tets.

AUDIO e JANUARY, 1963
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FREE 1963 HEATHKIT CATALOG

If you are not already on our mailing list, fill in and
mail the coupon below right away to receive this new
Fall & Winter edition of the world’s biggest electronic
kit catalog. More than 100 new electronic luxuries
have been added since the last issue . . . more than
250 in all, completely described and illustrated. Send
for your free copy today!

FHEATEIXIT®
by Daydiiorrt

[mm———- ——y
{ {
: :
i HEATH COMPANY ]
: BENTON HARBOR 41, MICHIGAN :
| Please send my free 100 page 1963 Heathkit Catalog .
1 {
| i
1 NAME Sy
] {
i 0
: ADDRESS e — :
: :
1 CITy ZONE STATE '
1 1
| R e e e e e e e e e e T i o
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HERMAN

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

Microphone Techniques

Q. Can you supply any information on
microphone techniques for recording or-
chestras and voice groups? We have a two-
channel tape recorder, mizer, and several
excellent microphones, and are interested
in developing the correct mizing, and mi-
crophone placement techniques.

A. To the best of my knowledge, the
professional recording engineer depends
more upon cut and try than upon pat
formulas, and his selection and placement
of microphones varies with the engineer
and with the recording site.

Converting to Stereo Record

Q. I have a **** tape recorder (mono
record, stereo blayback) which I would like
to convert to stereo record. I am aware that
it would be a great deal more convenient,
and quite possibly less expensive, to just
forget this and buy a stereo record model.
My idea is this. The preamps and ocsillator
are put up as printed circuit units and can
be purchased. The machine i8 equipped with
a stereo record-playback head. Could I not
add the mecessary extra electronics, using
the printed circuit units and such extra
switches, and so on as would be required
to activate the second half of the head and
employ it for stereo recording? I have a
fair understanding of elementary elec-
tronics and have undertaken quite a few
construction projects successfully.

A. You have quite a difficult project
ahead of you. First, you have the problem
of analyzing the present switching arrange-
ment and converting it so that a recording
signal may be fed to the bottom section as
well as to the top section of the record-
playback head. Second, you have the same
problem with respect to feeding bias cur-
rent to the lower section of the erase head.
Third, there is the question whether the
oscillator can turn out enough current to
do double duty. Fourth, you will have to
adjust bias and erase currents to their
correct values. Fifth, you will have to add
a second record-level indicator and cali-
brate it properly. Sixth, there is the ques-
tion whether the present power supply can
handle two recording channels at once;
more power is employed in recording than
in playback because of the oscillator and
record-level indicator.

Replacing “Eye’ Tube with VU meter

Q. I am enclosing a schematic diagram
of the electronic section of my tape re-
ocorder. It came with a 6E5 magic eye re-
cord-level tndicator. I took this out and
installed a VU meter. There are 4.5 volts of
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a.c. signal available at normal recording
level, which seem sufficient to drive the
meter. Also, there is an isolating stage of
amplification between the meter and the
recording signal. Have I installed the meter
correctly or should there be a separate
cathode follower to drive it? Also, how
should I connect the meter to read record-
ing bias?

A. A VU meter should be driven by a

low-impedance source, whereas in your case
you are driving it from a high-impedance
one. Therefore you should use a cathode
follower to drive the meter. While 4.5 volts
is much more than the 1.23 volts required
to drive a VU meter (through a 3600-ohm
series resistor), your present copnnection
doesn’t supply sufficient currentrto the
meter.
To enable you to read recording l#ias, you
can insert a variable resistor between the
ground lead of the record head and ground,
then connect the input of the cathode fol-
lower to the high side of this resistor
through a switch. Assuming that hias cur-
rent is of the proper value, adjust the
variable resistor until the meter reads
0 VU. Thereafter, should bias depart from
the correct value, the meter would read
higher or lower than 0 VU. The yalue of
the variable resistor depends ugon the
amount of bias current flowing thraugh the
record head. Assume that the head is a
high-impedance one (usually the |case in
home machines) drawing 0.8 mA 'of bias
current as the optimum amount.| A VU
meter requires 1.23 volts to read 0 VU
when driven by a low-impedance source
through a 3600-chm resistor, so that by
Ohm’s Law we calculate that the variable
resistor should have a value of 1538 ohms.
However, the signal coming out of a cath-
ode follower is only about 9/10 of the in-
put signal. Dividing 1538 by 9/10, the
value of the variable resistor becomes 1708
ohms. Therefore a variable resistor with a
maximum value of about 2000 to 3000 ohms
appears suitable. The resistance of 1708
ohms introduced between the record head
and ground should have negligible effect
upon bias current and therefore upon per-
formance. The circuit impedances associ-
ated with a high-impedance head will prob-
ably total about 40,000 or 50,000 ohms, so
that 1708 ohms is slight in comparison.
However, if you are a purist, you may want
to touch-up the value of bias current to
allow for the added impedance of 1708
ohms.

A Click-Filtering Tape Recorder

Q. I have owned a **** tape recorder
for more than two years. I am particularly
interested in stereo recording of pipe
organs and have recorded many recilals
using Electro-Voice 664 mikes plus inter-
ference filters. Without exception, each
time I record pipe organ music I also
record clicks that are in tempo with the
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music, caused by the making and breaking
of relays at the organ console. Recently a
friend of mine bought a **** tape recorder
(another make). I have borrowed it to
record two organ recitals and this time
there were no recorded clicks, although I
used the same microphones, filters, and
such. The manufacturer of my own tape re-
corder has offered mo solution in his reply
to my letter describing the problem.

A. Perhaps one or a combination of the
following measures may help reduce the
clicks, which may be traveling as elee-
trical impulses through the a.c. line or as
magnetic impulses through the air: 1. Place
a 0.1 uf, 600 v capacitor across the a.c.
line going into the tape recorder, or be-
tween each side of the line and chassis;
2. place a capacitor across the a.c. line
going into the organ comsole, or between
each side of the line and chassis; 3. place
a 100-ohm resistor in series between the
microphone input jack and the grid of the
first stage tube. Place a 10-pf capacitor be-
tween this grid and ground.

Recording Level Adjustment

Q. I own a **** tape recorder and
would like to ask a few questions aboul
the adjustment procedure: 1. 4 standard-
frequency tape of 250 cps is used to adjust
the playback level. The instructions state
that I should connect a VIVM to the
preamp output and adjust the playback
until the VIVM reads plus 4 db, at which
time the VU meter should read 0 VU. I
would like to knmow what the plus 4 db
refers to. 2. The instructions state that the
sensitivity of the VIVM must be increased
since the test signals are recorded at minus
10 db. What does minus 10 db refer to? 3.
The instructions state that an audio oscil-
lator should be connected to the line input
and set for 200 cps with the input level at
minus 10 db. What does minus 10 db refer
to? 4. How should I adjust the calibration
of the VU meters?

A. 1. It is standard practice to. put a
3600-ohm resistor in series with a VU
meter, thereby enabling the meter to op-
erate properly. But this produces about
4-db reduction in the signal reaching the
meter. Therefore it is necessary to increase
the signal 4 db to make up the loss. 0 VU
corresponds to 1 milliwatt in a 600-ohm
line, which translates into 0.774 volts. A
signal 4-db higher translates into 1.23
volts. Accordingly, the “playback-level ad-
justment” apparently should be turned
until you get a reading of 0 VU on the
meter and 1.23 volts on a VI'VM connected
to the output of the tape recorder, as you
are playing the test tape. The 250-cps note
should be one that is recorded at a level
corresponding to 0 VU in playback. 2. The
test signals are 10 db below the recording
level that produces a reading of 0 VU on
the meter when the latter is employed as a
record-level indicator (not as an indieator
of playback level). 3. Again the reference
is to a level 10 db below that which pro-
duces a recording indication of 0 VU. 4.
I assume that you refer here to adjustment
of the VU meter as a record-level indica-
tor. Feed a signal between 250 and 400-cps
into the tape recorder. Adjust the record-
ing level until you obtain 3 per cent har-
monic distortion in playback, as measured
by a harmonic distortion meter. Reduce
the input signal about 6 db to allow for
the mechanical lag of the meter. Adjust
the meter so that it reads 0 VU on the
basis of the reduced input signal. Alter-
nately, if the 250-cps signal on the test
tape represents maximum recording level
(producing 3 per cent harmonic distortion),

(Continued on page 58)
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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 stereophonic 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 3”7 VU meters, automatic shut-off, automatic tape lifters, an all-
solenoid, feather-touch operated mechanism, clectrical speed change, monitoring of
cither source or tape, sound on seund facilities, and an all-transistorized military plug-in
tvpe circuitry for simple maintenance. The three motors consist of one hysteresis
synchronous drive motor and two hi-torque spooling mctors.

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 sterco).
Both models can reproduce 2 and 4 track tapes.® And, the Sterecorder 777 models will
Integrate into any existing component system. $395 complete with portable case and
remote control unit.

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

All Sony Sterecorders |
are A:Z{tiplz:ef:ad;,.;r ‘ sup ERS

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. 8175 each.

Also available is the MX-777,a six channel
dll-transistorized stereo/monophonic mixer
that contains six matching transformers for
balanced microphore 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-
rying case.

The first/complete/ portable/all-transistor-
1zed/high fidelity/professional recording &
playback system: $1120 complete.

Sold only at Superscope franchised declers.
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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LEAK “STEREO 60" POWER
AMPLIFIER

For those few audiofans who are not fa-
mijliar with the Leak product line, be in-
formed that they have been, and are, used
in England in professional applications.
That means broadcast studios where dura-
bility and performance are more than a

hobby. The Stereo 60 definitely continues

this tradition.

The Stereo 60 delivers 30-watts per chan-
nel (continuous sinewave power), and is
designed to operate with the Leak “Point
One” stereo preamplifier, or with any stereo
preamplifier of your choice. The arrange-
ment for operating with the “Point One”
includes a power takeoff socket plus a
switching faeility which allows on-off con-
trol at the preamp. In addition, there are
two convenience outlets which are fused.

q

P
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An additional convenience feature is the
use of only one set of speaker terminals
for each channel, the impedance being
changed by moving a plug on top of the
output transformer. Also the power trans-
former can be set for use with 110-volt,
117-volt, and 124-volt lines also by moving
a plug to the appropriate set of holes.

The surprising thing about this amplifier
is its unusually attractive appearance when
viewed from the underside; here is where
the professional touch is revealed. A glance
at Fig. 1 reveals the rugged terminal
board and neat cabling which go into a
piece of equipment meant to last for z long
period of time. Of course a glance at the
sizable transformers and high-quality com-
ponents tell the same story. For some rea-
son or other the topside is finished in a
gold-ish color—perhaps to match the hand-
some underchassis appearance. It does look
rather nice at that.

¢ se

Fig. 1. Leak Stereo 60 power amplifier showing top and under-chassis views, Note
military-board construction.
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Fig. 2. Frequency response of Leak Stereo 60 at rated power output.
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Circuit Description

The cireuit of the Stereo 60 is unusually
straightforward, each channel consisting

o
[

1. A triode amplifier stage consisting of
half a 12AX7.

2. A cathode-coupled phase splitter uti-
lizing a 12AX7.

3. A push-pull ultra-linear output stage
containing a pair of EL34’s. Perhaps the
strangest part of the circuit is that the
tubes in the output stage are completely
independent of each other (separate cath-
ode resistors) with no balancing provisions.
They eclaim it is not necessary. On the
other hand every other quality amplifier
we know of provides a balancing arrange-
ment and we tended to agree with them.

4. A negative feedback loop runs from
the 16-ohm tap of the output transformer
secondary to the cathode of the input tube.

Clearly this is as conventional a ecircuit
as one could imagine in this age of sophis-
tication, but it is a well-proved conven-
tional circuit. In addition, the components
used are of such high quality, and the
circuit put together with such care, that
the amplifier performs as though the cir-
cuit were the most sophisticated.

Performance

It is axiomatic nowadays that the test-
ing of an amplifier used for music repro-
duction requires two parts: measuring and
listening. There are those people who in-
sist that measurements alone can reveal
the quality of an amplifier and we tend to
agree with them. However we still like to
be convinced by listening.

On the measurements scene we should be
aware that there are two major schools of
amplifier design: The widest-bandwidth-
possible school which attempts to make
amplifiers with excellent response from
d.e. to a megaeycle; and the limited low-
frequency response school which limits the
response below 20 cps. There are several
technical arguments for the latter school,
but the most dramatic is the effeet pro-
duced when the rumble of the turntable is
amplified—or the resonant frequeney of
the arm (many modern arms exhibit a
resonant frequency below 10 cps).

We present this background to indicate
some reason for the low-frequency power
response of the Stereo 60 as indicated in
Fig. 3. Note here that the maximum power
obtainable at 20 eps, before clipping, was
20 watts (continuous sine wave). This roll-
off is deliberate and not indicative of poor
performance. The same figure also shows
that the amplifier produces well above the
rated output, without elipping, throughout
most of the frequency range up to 20,000
cps. Also note the frequency response as
shown in Fig. 2. Here we see response
which is only 12 db down at 100,000 eps
with excellent waveform. (As standard
practice we monitor waveform.)

Perhaps the most impressive aspect of
measured performance is the low distortion
exhibited by this amplifier: Harmonie dis-
tortion is 0.3 per cent at 30 watts and 0.2
per cent at 1 watt; intermodulation is a
maximum of 0.5 per cent at 44 watts. Test
with a square wave indicated excellent
transient response.

The Stereo 60 showed excellent stability
with a 0.2-uf eapacitor across the output.
Also it delivered just a fraction less power
than indicated in Fig. 3 with both chan-
nels loaded, thus attesting to the sturdiness
of the power supply. We did note that one
channel required only 1.4 volts to deliver
30 watts at 7000 cps while the other chan-
nel required 2.5 volts. On the other hand
the less sensitive channel could deliver
more power; possibly the feedback loop of
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RANGER-PARAGON

TRIMLINE 54

-‘ a5
OF
LIVE PERFORMANGE

JBL preduces precision loudspeaker systems which are azknowledged to be the finest in all
respects by critics, scientists, musicians, engineers, and composers throughout the world. JBL systems
are the refererce standard for excellence in studios, laboratories, and the listening rooms of audio
connoisseurs. They range in size and complexity from the magni-icert JBL Ranger-Paragon to the
ultra-compact 1ew Trimline 54. Each is the finest of its kind; one is certain to fit your needs exactly.

The most popular of the more elaborate JBL systems is tae highly versatile Apollo. This is a

" Linear-Efficiency system of moderate dirensions but life-scale repraduction.

The na~ JBL Model C53 is a shel*-size, ducted port acousrical enclosure two-feet wide, one-
foot deep, des gned for use with any one of three different JBL linear:Efficiency speaker systems.

The JBL Ranger-Paragon is an int2grated stereo system with two matched, three-way speaker
systems. The radial panel distributes true stereo to every position i the listening area.

The seasational new Trimline 54 reproduces full, fundamental bass in less than a cubic foot
of space by employing a passive low frequency radiator.

All are distinguished by their fine craftsmanship, clean visual design, and meticulous finish.
These are but four of many JBL systems. Write for your free copy of the complete JBL catalog and
the name of the Authorized JBL Audio Specialist in your commu=ity.

JAMES B.LANSING SOUND,INC. Y L0S ANGELES 39, CALIFORNIA
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this channel was not properly set. (One of
the output tubes in this channel became
defective during the testing and we re-
placed both tubes.)

Hum and noise was 82 db below rated
output at 1000 cps in one channel, and
79 db down in the other. Actually the Leak
Stereo 60 is one of the quietest amplifiers
we have not heard in some time; with gain
at the maximum position, and our ear up
against the speaker, we could not hear even
the slightest noise.

In listening tests, the Leak Stereo 60
proved that measurements can reveal the
quality of an amplifier: It reproduces mu-
sic musically. The sound quality could be
characterized as tight and clean; a precise
and controlled bottom end and sharp well-
defined highs. Musically modern.

The Leak Stereo 60 is an unusually
rugged stereo amplifier obviously intended
to last and last under the most arduous
use. It is of professional quality in con-
struction and performance and merits the
attention of those audiofans seeking top
quality.

Please note that the 30-watt per channel
rating of this amplifier is an extremely
conservative rating; it could easily be up-
graded to 35 or 40 watts by the standards
commonly used in this country. But of
course the British are so modest. A-15

NEAT VS-1000D STEREO
CARTRIDGE

The Neat VS8-1000D is a moving-coil
cartridge with an easily replaceable stylus.
That statement alone makes it one of the
most unusual cartridge entries in a long
time. Normally the construction of a mov-
ing-coil cartridge prevents the cartridge
from being replaced easily; usually they
have to go back to the factory. In the case
of the VS-1000D one merely lifts the stylus
assembly up and out.

The secret of this unusual facility is the
unique coil construction whieh is shown in

Fig. 4. Neat VS-1000D moving-coil stereo
cartridge.
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Fig. 5. In this close-up head-on we can see
that the coil is attached to the yokb on
which the stylus bar rests. Thus, when the
stvlus bar moves, the yoke moves the |coils
which are in the field of the magnets.

Fig. 5. Front view of Neat V$-1000D with
top portion of cartridge removed. Yoke is
top center.

One of the problems experienced by
moving-coil cartridges has been the |dif-
ficulty of preventing dust and dirt from
entering the space between the magnet| and
the coils without restricting stylus niove-
ment. Commonly, a diaphragm of some
elastic material 1s placed over the entire
coil-magnet area and the stylus-tip would
be the only moving element peeking
through. With this arrangement the |dia-
phragm is in intimate contact with| the
stylus bar. Unfortunately, it has been very

difficult to find a diaphragm material
which did not cause strange behavior as
it aged (we understand that this problem
has been solved, but we have not yet tested
the finished produet).

The Neat method, however, avoids this
problem completely. When the stylus bar
assembly is in position, the magnet-coil
ares is completely sealed off by the plastic
case. The only opening is the one for the
yoke, whieh is quite small.

Performance

The Neat VS-1000D has an unusually
smooth and flat frequency response, per-
haps a characteristic of moving-coil de-
signs because the ecartridges which are
closest to it in this area are also moving-
coil designs. Figure 6 shows the frequency
response and the crosstalk performance.
We especially noted that both channels
were some 5-db different throughout most
of the range, although this makes little
difference in listening.

The one major caution we noted in rela-
tion to this eartridge is its strong magnetic
field which makes it generally unsuitable
for use with a magnetic turntable unless
it is very well shielded. We would estimate
that a space of over 14 in. is needed be-
tween the cartridge and the table. On the
other hand the VS-1000D is not very sen-
sitive to induced hum.

‘We noted a tendency to pick up lint and
dust in sufficient quantity to cause clog-
ging. Naturally, as dutiful and cautious
audiofans, we clean records and styli fre-
quently, don’t we?

Now that we have dispensed with the
small details we will get to the important
aspect of the Neat VS-1000D: How does
it sound when reproducing music? One of
the best.

It is truly hard to deseribe, but in our
opinion this cartridge reproduces music as
well as we have ever heard from a record.
We did compare it with other excellent
units and it compared well. Its handling of
transients and ability to track at high
velocities also compared well, and probably
are significant factors in its excellent per-
formance. (We used the new CBS STR-111
test record for the square-wave test and
the Fairchild 101 for the high-velocity
tracking test.) We found the Neat able to
track well at 114 grams, even with records
that had heavily cut areas, although the
tests were conducted at 3 grams (Neat
rated value.) The output was 4.2 mv at §
cm/sec.

In sum, the Neat VS-1000D is a very
fine music reproducer, certainly in the top
rank of cartridges we have listened to. It
is well worth investigation by any audio-
fan who is in need of a cartridge. A-16
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No, Music-Lover—take heart. Live music is here to stay. But when recorded music can be so perfectly played back
that even experts can’t tell the difference from a live performance, this is big news for those who love music, live or
otherwise. For three years now, thousands of discriminating listeners have attended concerts of the Fine Arts
Quartet, sponsored jointly by the manufacturers of Dynukit amplifiers and AR spcakers. Performances were so
arranged that the audicnces were alternately listening to live and recorded portions, without prior announcement

as to which was which. Thesc are typical comments of recognized experts:

C. G. McProud, editor of Audio reported. “We must admir that we couldn’t tell when it wuas
live and when it wasn't.”” The Herald Tribune referred to “awesome fidelity.” Record reviewer
E. T. Canby wrote: “My eyes 10ld me one thing, my ears another.” Ralph Freas, audio

editor of High Fidelity, wrote: “Few could separate the live from the recorded portions.

When reproduction and reality cannot be separated, the reproducing equipment has achieved the top-most pracrical
level of quality. And when that equipment is so moderately priced as Dyna Mark 11T amplificrs and PAS-2 pre-
amplifiers. the obvious conclusion is that you can spend more money but you can’t get higher quality. Anybody
can build a Dynakit, including you, Music-Lover. And you can be confident that it will work well with performance

indistinguishablc from the original source of sound.

All Dynakits arc designed with top performance as the primary objective. [n any power range, mono or sterco,
the cstablished excellence of Dynakits is assured. If Dynakit’s superior engineering, high quality parts and functional

layout give vou such fine performance that vou can’t rell the difference, why pay the difference?

A New NoTE oF ELEGANCE FOrR Your DyNakiTS: Handsome accessory satin-tone front pancls and die-cast
knobs install casily on all past and present preamps and tuncrs. Side-by-side or stacked, the effect is that of a
single harmonious unit. Brackets are included for casy panel-mounting in a cabinet. Sce them at your dealer.

D I NACO’ INC- 3912 POWELTON AVE., PHILADELPHIA 4, PA.

CABLE ADDRESS: DYNACO PHILADELPHIA ) Write for complete descriptive literature |
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WWW amercaaradioRigetery com



www.americanradiohistory.com

NEAT GA-17 STEREO TONEARM

The Neat GA-17 is a 12-in. tonearm in-
tended for use with stereo cartridges and
features plug-in heads and audio cable,
static and dynamic balance adjustments,
isolation of .the arm from the counter-
weight by means of damping rings, arm
tubing stuffed with foamed plastic to re-
duce arm resonance, and the ability to
handle any stereo cartridge with cither 3-
or 4-wire connections and varying in weight
from 10 to 20 grams. In addition, a built-
in mechanical contrivance lifts the arm off
the record at the end of play. Actually it
would be more accurate to say that it
springs it off the record since the mecha-
nism uses a spring pushing up beneath the
arm just forward of the pivots. To reset the
spring, the arm is carried back to the rest
position by hand and pushed down. It is
then ready to jump up at the end of the
next record.

The first thing one notices about this
tonearm is its very chromey appearance.
We must admit that we are not of the
ehrome-liking school, but it is very well
done 8o that it looks quite opulent. Also
they haven’t secrimped on performance in
order to provide the chrome. In fact, at
second glanee one is impressed by amount
of fine workmanship that has gone into
this produet—and ingenuity too. Unques-
tionably, the Neat people have solved some

Fig. 7. Neat GA-17 stereo tonearm.

and the use of sapphires in the vertical
pivots. Damping (rubber) pads are plated
behind the vertical pivots to isolate the arm
from mechanical feedback. Also note fthe
use of foamed plastic inside the arm tube
to damp the natural resonance of the arm.

The plug-in head is made of molded plas-
tic with threaded-metal inserts for the
cartridge-mounting screws. The contactd at
the rear of the head butt against spring-
metal fingers to make a very positive elee-
trical connection. The head is locked in
position by a very satisfactory schqme
which is hard to describe.

The GA-17 installs by drilling a 1jin.
hole for the main mount and a %4-in hole
for the arm stand. After the arm is bal-
anced, stylus force is applied by means| of
a screw on top of the pivot housing. is

— ARM TUBING

—
RUIBBER ! ~ VERTICAL PIVOT

HORIZONTAL PIVOTS
,

— BEARING RETAINER

——

=

Fig. 8. Cross-section of counterweight.

arm problems in a highly original manner.
For example note the cross-section of the
counterweight shown in Fig. 8; here we see
a solution to the dynamic balancing prob-
lem which is perhaps the simplest we have
seen yet. All they did was broach (it could
be drilled) one side of the counterweight
enough so that one side is heavier than the
other. Now one can rotate the heavier side
to balance the arm dynamically without
changing the static balance. It eliminates
the need for an outrigger. It works too.
Figure 9 shows the configuration of the
pivots in a cross-section view. (Please note
that the arm is not constructed exactly as
shown, but essentially.) Here we can see
the excellent mechanical structure as em-
bodied by two rows of ball bearings for
the horizontal pivot (10 balls in each race)
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Fig. 9. Cross-section of arm pivots,

secrew presses down on a leaf spring which
in turn presses down on the arm in the
area of the vertical pivots. Connecting the
arm to the system is by means of a eable
which plugs into a socket beneath the arm
and has RCA jacks on the other end. The
cable also has a fifth wire for grounding
the motor and arm to the amplifier chassis.

There is very little else we can say about
this arm except that it does not have a
resonance peak above 10 cps—and that it
is extremely well constructed. Look for
vourself. A-17

ACOUSTIC RESEARCH
NEEDLE-FORCE GAUGE

In November, in our New Products sec-
tion, we described a new produet frbm
Acoustic Research intended to serve the
owner of a quality turntable and arm-—a
gauge for measuring needle force (thdt's
the term AR uses, we commonly use the
term stylus force—they both mean the
same thing). Immediately after the report
appeared we were questioned as to the
accuracy of the gauge; its price and method
of operation make it rather attractive.

The AR needle-force gauge is an equal-
arm balance, to the best of our recollection
it is the only one of its type used for this
application; most stylus-force gauges use
springs. Of course uniqueness is not |in
itself significant; we are more interesfed
in whether the gauge is acecurate. We dan
state that this gauge is accurate, wiell
within the limits required of it.

1
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Fig. 10. AR needle force gauge.

Before pursuing that topic further, we
will deseribe what the gauge consists of.
The “arm” section of the balance is made
of clear plastic and the over-all length is a
little over 4-in. Of course the ends of this
section are dropped lower than the rest to
form “pans” for either the weights or the
stylus as shown in Fig. 10. In the center of
each pan area there is an engraved cross,
the center of the cross being the resting
place for the stylus tip. On the underside,
there is an engraved V-shaped line midway
between the centerpoints of the ecrosses.
The sharp-edged inverted-V stand fits into
this line. The stand is also made of clear
plastic, as are the supplied weights. There
are four weights supplied with the balance:
2 grams, 1 gram, % gram, and 14 gram.
Obviously, the maximum force this gauge
will set is 3% grams, and the minimum 14
gram with the weights supplied. The in-
structions point out that if one should de-
sire to set forces above 3% grams that a
penny is a fairly accurate 3-gram weight.
We might add that it would be safer to use
a newly-minted penny.

In order to obtain acecuracy with an
equal-arm balance there are three basie
conditions which must be met: 1. The arms
must be equal within a very close tolerance;
2. the pivot friction must be very low; and
3. the weights must be accurate.

When we measured the length of each
arm we found one to be longer than the
other by 1/64 in. This adds 0.03 gram when
using the 2-gram weight—obviously an in-
significant amount.

Considering the second condition, we had
no way of measuring the amount of frie-
tion but we do know that a smooth, hard
plastic such as this has a very low coeffi-
cient. Also the V-shaped sections of the
both the stand and the arms have a very
small radius; very close to the knife-edge
classification.

The accuracy of the plastic weights was
remarkably good; we found the worst one
to be within 2 per cent of its stated value
(the 2-gram weight was just a shade less
than 0.04 grams light). Actually, knowing
that one arm was slightly long (0.03-grams
worth) and all the weights were on the
light side (from 2 per cent down), we were
able to get very accurate readings by using
the weights on the long arm. But even with
the worst situation, the weight on the short
side, the over-all accuracy using the 2-gram
weight was within 3% per cent.

Thus, using the best situation, we were
able to set stylus forece at 34 gram within
1 per cent as checked by our very much
more expensive gauge. We should point out
that the weights were checked on a labora-
tory balance.

In our estimation, the AR needle-force
gauge is a simple but accurate davice which
is more than adequate for the audiofan.
And it is certainly inexpensive. Note, how,-
ever, that it is not available at your local
dealer—it is only available directly from
AR. A-18
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Aren’t these the qualities
you look for in a fine record player?

Full size, dynamically balanced turntable, machined from High-tcrque, balanced motor, either 4-pole induction or
a solid, one-piece casting hysteresis-synchronous.

4,
Now consider that the Benjamin- "\‘
2 Miracord embodies them all plus q S
A modern, automatic push-tutton

o convenience. You can play single Gzﬁ

records manually or automatically,

- or up to ten in cutomatic sequence. 6“*
3 And yet, you enjoy the same &g
. i

quality of performance you associate ‘
T‘-

Finely balanced transcription arm with low resonance with turntables that can orly be
and minimum tracking error. played manually.

Model 10 with 4-pole induction motor, $89.50; Model 10H with Papst hysteresis motor, $99.50 (cartridge and base, extra).
See your high fidelity dealer for complete details about the Benjamin-Miracord, or write direct:
BENJAMIN ELECTRONIC SOUND CORP. 80 Swalm Street, Westbury, New York Sole U.S. Distributor for Electroacustic® Record Playing Components
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NATURAL DYNAMICS!

Instruments of the Orchestra. National
Symphony Orch., Mitchell. Teaching
Guide by Charles W. Walton.

RCA Victor LES 6000 (2) stereo

With one swoop RCA here forges out ahead
of every previous recording designed to illus-
trate the orchestral instruments. This one is
superb.

This is a “live’ job. for one thing. The illus-
trations are played directly for the album, not
excerpted from already-existing recordings.
But that has been done before, notably in the
huge Wheeler Beckett series. This recording
confines itself to music alone—no recorded
commentary. While commentary can be fine,
given the right personality and the right in-
formation, the material 18 more compactly pre-
sented without comment, which here is con-
fined to a large, fat booklet. Excellent.

But what reallv makes this job tick is the

recording itself. Each of four sides is devoted
to an instrumental family—strings, wood-
winds, brass, percussion—and each side starts
with the high instruments and works down-
ward toward the bass. In each case, the in-
strument plays alone, usually first an exer-
cise, scale, arpeggio, then some famous
passage from a symphonic work. The solo
rendition is immediately followed by the same
passage in its full orchestral context.
. That, too. has been tried before. But what
is astonishing here is the marvelous recorded
balance, as between the solo instrument by
itself and within the orchestra, and as be-
tween one instrument and another. Perfect.
Ideal.

As any recording man knows, relative close-
ness and loudness as between different musieal
sounds can make or break a recording—and
will surely break it unless the greatest pains
are taken in the recording dynamics. For ex-
ample, a triangle recorded at “standard”
recording level and placed next to a kettle
drum taken at a similar level will sound like
some enormous metal pipe yards long. Casta-
nets, tambourines, xylophones, celesta, harp
—all must be balanced one against the other
In relative level, if an accurate impression of
their musical impact is to be conveyed.

It is this which RCA has so skillfully done
here. The triangle, rightly, is a faint, — 20db
tingle, not a loud jangle! Thus when the full
orchestra plays with the triangle, the relative
balance is correct and natural. So with all the
other instruments, each according to its kind.
Naturally, the full dynamic spectrum is some-
what compressed, to fit the recorded medium.
But the relationships between the musical
parts of the orchestra are falthfully, remark-
ably, kept constant. A stunning job! And in
stereo, too.

I recommend the recording immediately to
any and all hi-fi or musical listeners, as well
as to school teachers.

ARTS OF FUGUES

Bach/Glenn Gould The Art of the Fugue.
Organ at All-Saints’, Toronto.
Columbia MS 6338 stereo

Genius can do no wrong, I guess. To begin
with, the ‘“Art of the Fugue,” Bach’s last big
work, unfinished at his death, wasn’t written
for organ, or anything else. Just notes on
paper, exploring the furthest implications of
composing technique applied to an ultra-simple
theme. It has been arranged for all sorts of

* 780 Greenwich St., New York 14, N. Y.
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media ; it can be played successfully on|the
organ. But how, and by whom?

Glenn Gould, it says here, was an orgahist
first, before his pianistic fame began. He|ap-
peared in Toronto at 14. Well, maybe so. All
I can say is that the benevolent eccentripity
of genius was never more wonderfully expgsed
than in this Gould organ recording'! I cduld
scarcely believe my ears. I'm willing to bet
that many a professional organist will turn
green and pink and blue with shock.

What’s wrong with it? Well, oddly enough,
it isn’t easy to say. It is always musical—
Gould is without question a musician in [the
innate sense, wherever he goes and whatever
he does. But it is also wholly untraditiongl—
buijlt straight out of Glenn’s inner ear with,
apparently, not the slightest reference to any-
body else’s organ playing on earth. So I hear
it.

The Bach comes through in impeccdble
note-perfectness but with such jagged, sfac-
cato, thumpingly ervatic phrasing as I never
expect to hear again. So help me, it sounds
like a pianist who had never heard of [an
organ and didn't know it lacked a sustainjng
pedal to keep things vibrating, nor the ability
to make a loud note when one pushes hard|on
the key! The Gould performance sounds like
the opening of a long series of compressed |air
valves. That is precisely what it is, of coufse.
But the beauty of the organ—ordinarily—-is
that it doesn’t sound that way.

Nevertheless, after I'd caught my breath, I
enjoyed this recording. It is always possible
to find interest in the work of a strong mijnd
and a positive personality, no matter how
eccentric. It’s always possible to find musical
value somewhere in a performance by an |in-
nately musical person.

Bach, transcr. Samuel Baron: Art of the

Fugue; Contrapuncti I-XI. Fine Arts Quar-

tet; N. Y. Woodwind Quintet.
Concert-Disc CS 230 stereo

As I was saying ... the “Art of the Fugue”
was not composed ‘‘for” any particular me-
dium, and thus ijs necessarily heard in tran-
scription. Transcriptions of myriad sorts exist,
and here is a new and interesting one, for
four strings and five winds, made, obviously,
to fit these two groups working in consdrt.
What better impetus?

This is a splendid way to hear the mujic.
(We can assume that the rest of the work will
appear on a later record.) Being in a sense
timeless and peculiarly ahstract, Bach’s great
work is more than usually adaptable to media
that are not of his own day—clarinet, Irench
horn, in this version, for example—wh¢re
in more specifically oriented Bach they would
be highly out of place. (Bach used horns,
but not in the manner employed here.)
To be sure, certain more fundamental ele-
ments of Bach style that stem straight frem
his compositional technique must he observed,
or should he—consistent instrumentation
within each piece, without sudden changes of
color, for instance. Many an arrangement bas
violently flouted this principle; not here.

These players’ are not particularly Baroque-
minded, but they are all solidly musical apd
masters of their craft, generally applied |to
later music. There is mildly anachronistic
styling here, some of the fugues played mare
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like Mozart or Beethoven than Bach, with ex-
pressive shaping and a few rather old fash-
ioned ritards. The only mannerism I really
found occasionally annoying is an old Stokow-
ski trick of years back—the sudden loud cre-
scendo at cadence figures (musical para-
graphs, so to speak). That’s both old-fashioned
and too modern, if you can ecall Stokowski
technically “modern” in respect to Bach him-
self.

Generally speaking, the vital stuff of the
music is both transparently clear and full of
life in these playings—the increasing com-
plexity and tension, as the work slowly
evolves, is made evident in terms of excite-
ment, where many a misguided “pure” per-
formance merely plods along interminably in
the name of non-interference. I'll be looking
forward to the second half.

A Bach Recital {(Capriccio on the Depar-
ture of His Beloved Brother; Toccata,
Adagio and Fugue in D mi., Four Duets;
Adagio in G.) Rosalyn Tureck, pianc.
Decca DL 710061 stereo

Bach should be played on the harpsichord
or the organ—so say the purists. The super-
purists, like myself, say it differently. Given
a real musician, a pianist who understands
Bach’s musie in its own terms, who can‘‘trans-
late” the essential meaning into the newer
medium—then the piano is just fine.

It is just fine here, as it was under the
fingers of Myra Hess and Harold Samuel of
an earlier generation. You will not find more
musical playing of Bach anywhere, on harpsi-
chord or piano. And in many endearing re-
spects Miss Tureck has done what few pianists
bother to do, studied the music In its original
context outside of the piano literature. Orna-
ments. for instance. She plays them invariably
correctly. I am sure every harpsichordist of
vision will respect each note she plays. And
would-be Bach players on the home piano had
better try her too.

CHRONICLES AND DOCUMENTS

Chronicle of Music. The Age of Roman-
ticism (Series F: No. 1). Brahms: Serenade
No. 1 in D, Op. 11. Symphony of the Air,
Stokowsky.

Decca DCM 3205 mono
Chronicle of Music. The Age of Transi-
tion from Baroque to Classic (Series D:
No. 1.). Concerts Royaux Nos, 3, 4. N. Y.
Chamber Soloists.

Decca DCM 3203 mono

Decca lost the Deutsche Grammophon
“Archive” series along with the rest of that
label last year. (Now issued through MGML.)
The newly launched ‘“Chronicle” is patently
a replacement, even—as above—to the title
format, dividing music history into Ages.
(“Research Periods” the “Archive” people
call them.) Each Age-group now has one rec-
ord, as per the first Chronicle release.

The Chronicle, of course, is simply a
collecting-together of past releases In the
Decca catalogue, plus new recordings as and
when avadilable. Many of the first batch have
been seen before. How much of a recording
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great
savings
in January

AFSD 5978
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any AUDIO FIDELITY album

ff when you buy ONE at
o regular price!
LATEST AND MOST POPULAR

BOSSA NOVA, New Brazilian
Jazz

® BOSSA NOVA, Lalo Schifrin—Boato,
Chora Tua Tristeza, Poema do Adeus,
Bossa em Nova York.
AFLP 1981 /AFSD 5981

® DESAFINADO, Saxsambistas Brasileiros
Orch. (Dauntless)—Desafinado, One
Note Samba, No More Blues, Meditacao.
DM 4304 /DS 6304

e BIG BAND BOSSA NOVA, Oscar Castro
Neves & his Orch.—Authentic perform-
ance recorded in Brozil and led by one
of the original bossa nova innovators.
Desafinado, Samba de Uma Nota So,
Chega de Saudade, Chora Tua Tristeza.
AFLP 1983 /AFSD 5983

® BRASIL, Juca Mestra Orch.—Recorded in
Rio. Bosso Nova, Marchas, Sambos.
AFLP 1954 /AFSD 5954

® CARNIVAL do BRASIL, Juca Mestra Orch.
—Music af the famous cornival in Rio
de Joneiro. AFLP 1953 /AFSD 5953

SOUND EFFECTS—Tremendous,

diversified library of sounds!

® U.S. AIR FORCE FIREPOWER—Eglin Air
Force Bose demonstrotion for Presiden-
tial Party. Jets, missiles, bombs, machine
guns and nuclear explosion.
DFM 3012/ DFS 7012

® STEREO SPECTACULAR DEMONSTRATION
—Amazing exercise in stereophonics!
Situational stereo effects ingeniously
conceived and pleosont musical inter-
ludes provide dramotic ond entertaining
enjoyment. DFS 7013

® SOUND EFFECTS, Vol. 1—Jets, crowds,
shots, thunder, surf, heartbeats, shop
tools, zoo animals, 50 sound bands.
DFM 3006 /DFS 7006

® Volume 2—Car crash, ferryboat, sea
gulls, elevator, dynamite, lawnmower,
pet shop, babies, 48 sound bands. DFM
3010/DFS 7010

® Volume 3—Clocks, pistol range, artillery,
tanks, police car, rain, subway, Model T
Fords, Horse race, 45 sound bands. DFM
3011/DFS 7011

e CARTOONS IN SOUND/CARTOONS IN
STEREO, Bob Prescott and Cy Harrice-
Humorous vignettes projecting the in-
genuity of lang-time professional sound
effects man, Prescott and announcer, Cy
Harrice. 23 sketches include: The Ele-
vator, The Submarine, Russian Roulette,
The Dentist. DFM 3008/DFS 7008

® RAILROAD SOUNDS-—-Sounds of o van-
ishing era. Steam and Diesel locomo-
tives. AFLP 1843 /AFSD 5843

AFLP 1981/AFSD 5981

A TRIPLE PLAY MIRACLE! THE

MOST AMAZING STEREO

RECORD EVER MADE!

® POP + JAZZ = SWING, Orchestrated
and conducted by Benny Golson—Tok-
ing Pop music on the left, Jazz music
on the right ond using regular stereo
controls, you create infinitely variable
blends of both or play separate pop or
jozz concerts. Contains the entertain-
ment volue of 3 conventional LP records.
Includes: Whispering, Autumn Leaves,
Lover Come Back, Quicksilver.
AFSD 5978

POPULAR MUSICAL MAGIC

& INTERPRETATIONS

® The Sound of MAGNIFICENT MANDO-
LINS, Dick Dia—A new ond outstanding
release with virtvoso, Dick- Dia arrang-
ing and performing with his Mandolin
Orch. Summertime In Venice, Never On
Sunday, Pearl Fishers, Chella ‘lla. AFLP
1963/AFSD 5963

® PARIS! Jo Basile, Accordian & Orch. with
Massed Strings—Lovish orchestro! treat-
ment of beautiful numbers: | Wish You
Love, The Night They Invented Cham-
pagne, Melodie d’Amour, Greensleeves.
AFLP 1955 /AFSD 5955

® GREAT MOVIE THEMES, J. Puleo (New
Release) Colonel Bogey, Never.On Sun-
day, Tonight, Exodus, Moon River. AFLP
1969 /AFSD 5969

® STRINGS FOR A SPACE AGE. Bobby
Christian & Orch.—Big, orchestrol per-
formance of beautiful, melodious favor-
ites and Bobby Christian’s originol Space
Suite. Includes: Midnight Sun, Out Of
This World, Blue Star, Autumn In New
York. AFLP 1959 /AFSD 5959

® MANDOLINO ITALIANO, Dick Dia—Lla
Spagnola, Santa Lucia, Vieni Sul Mar,
La Siciliana. AFLP 1923 /AFSD 5923

¢ Fabulous EDDIE OSBORN at the BALD-
WIN ORGAN—Hey Look Me Over, Moon
River, Ferdinand The Bull, Some Day
You'll Want Me To Want You. AFLP
1968 /AFSD 5968

¢ BALDWIN ORGAN AND BONGOS, Eddie
Osborn—F! Cumbachero, Buttons &
Bows, Frenesi, Perfidia, Tennessee Woltz
AFLP 1974 /AFSD 5974

¢ JOHNNY PULEO & his Harmonica Gang,
Vol. 1—Sheik Of Araby-It Had To Be
You {Medley), Peg O’ My Heart, Peanut
Vendor. AFLP 1830/AFSD 5830

¢ LIMBO PARTY, Southern Tropical Steel
Band—Cachita, Pepe, Pachanga, Limbo.
AFLP 1967 /AFSD 5967

AFLP 1963/AFSD 5963

OPPORTUNITY TO SAVE!!

on AUDIO FIDELITY records
BUY ANY 2 ALBUMS—PAY
ONLY 15 PRICE FOR 1!

SEE YOUR DEALER NOW!

AFLP 1955/AFSD 5955

JAZZ—AL HIRT, LOUIS

ARMSTRONG, LIONEL

HAMPTON, DUKES OF

DIXIELAND

® AL HIRT at Dan’s Pier 600 America’s
greatest trumpet ortist plays: Caravan,
Tiger Rag, Hindustan, St. Louis Blues.
AFLP 1877 /AFSD 5877

® AL HIRT SWINGIN’ DIXIE—Deep River,
Moonglow, Farewell Blues, Milenburg
Joys. AFLP 1927 /AFSD 5927

® LOUIE and the DUKES OF DIXIELAND,
Lovis Armstrong—Bourbon St. Parade,
Avalon, New Orleans, Sheik Of Araby.
AFLP 1924/ AFSD 5924

® DUKES AT CARNEGIE HALL — Muskrat
Ramble, Mack The Knife, 76 Trombones,
Tin Roof Blues. AFLP 1918 /AFSD 5918

® SATCHMO PLAYS KING OLIVER — St
James Infirmary, Frankie & Johnny, lelly
Roll Blues, Pdnama. AFLP 1930/AFSD
5930

® LIONEL, Lionel Hampton—Just One Of
Those Things, Lazy Thoughts, Lullaby Of
Birdland. AFLP 1849 /AFSD 5849

® HAMP'S BIG BAND, lionel Hamptan-
Flying Home, Boogie Woogie, Airmail
Special, Night Train. AFLP 1913/AFSD
5913

FIRST COMPONENT CLASSICAL

SERIES
SYMPHONY FANTASTIQUE,
Hector Berlioz. FCS 50003

® ROMEO AND JULIET; THE NUTCRACKER
SUITE, Tchoikovsky. FCS 5006

® SWAN LAKE; SLEEPING BEAUTY Ballet
Suites, Tchaikovsky. FCS 50010

MUSIC of the BULLFIGHT RING
o THE BRAVE BULLS, Bondo Tourina. AFLP
1801 /AFSD 5801

OSCAR BRAND sings BAWDY
SONGS and Backroom Ballads,
exclusively on Audio Fidelity

Records

® Volume 1--Roll Your Leg Over, No Hips
At All, One-Eyed Reilly, Sam Hall.
AFLP 1906

® BAWDY SONGS GO TO COLLEGE—The
Girls From Campus Hall, Study In Ana
tomy, The More Vulgar Minded, Old
Soldiers Never Die. AFLP 1952/AFSD
5952

® SING-A-LONG BAWDY SONGS—Gather
ing Of The Clans, Four-letter Words,
Clementine, Zamboanga. AFLP 1971
AFSD 5971

MUSIC OF THE MIDDLE EAST

e EL DEBKE, Naif Agby & Orch. (New Re-
lease) Btestahil (You Deserve [t)
Mawal (Solo), Rouh, Rouh (Go, Gol),
Samra Ya Tamili (Beautiful Brunette)
AFLP 1980 /AFSD 5980

o PORT SAID, Mohammed El Bakkar &
Orch.—Port Said, Sauda Saude (Dark
Eyes), Haun Melee (Sway Here), Al
Jazayair {(Dance Of Algiers). AFLP
1833/AFSD 5833

Opus 14

Audio Fidelity list: MONO—AFLP, DFM—$4.98; STEREO—AFSD, DFS, FCS —$5.95 Dauntless list: Mono (DM)—$3.98; Stereo (DS)—$4.98
AVAILABLE AT YOUR RECORD SHOP, OR WRITE TO:

AUDIO FIDELITY RECORDS
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project will be involved in the future depends,
obviously, upon the success of the opening
offering.

Again following the ‘‘Archive” system in
principle, Decca includes file cards and notes
on each record, plus fine-type detailed (un-
signed) discussion of the whole period printed
on the back of the jacket. An assorted col-
lection of school and college music educators
make up the consulting board; the editor is
Decca’s Ben Deutschman and the records colne
from something called the KEducational Re-
search Division.

It would be silly to underestimate the value
of Decca’s catalogue, as combed for this his-
torical survey. There is good material in it.
as witnessed by these two samples, both worth
owning anytime, though neither is exactly a
top performance. But I would not expect the
Decea project to have the authority and first-
hand musicological know-how that goes into
the major efforts in the immense *‘Archive”
series. This one is primarily edueational in
the narrow sense (i.e., tied in with musie edu-
cators’ needs) rather than musicological in
the wide sense. It could develop into a worthy
American counterpart of “Archive”; but then
again, it could fritter away into a mere sales
gimmick. Bears watching.

First Performance Lincoln Center. Com-
plete Documentary, Sept. 23, 1962.
Columbia 125 1008 stereo

Sometimes I wonder why people bother to
acquire albums like this for sheer listening.
The musical content—yes. But the speeches
and the applause are good for one hearing,
maybe. That’s enouglh. Perhaps 100 years from
now .. . but why think that far ahead.

Nevertheless, the *“documentary” has a
good deal to offer, A fat booklet, interesting.
A fine, windy performance of the opening por-
tion of Mahler’s huge double-chorus Eighth
Symphony (Mahler made it windy). An ex-
cellent playing of a brand new Copland instru-
mental piece, for this occasion, called *“‘Con-
notations” and composed in a serial fashion
(“twelve-tone”’). There's the Gloria from
Beethoven’s ‘“Missa Solemnis,” not very well
projected—the clhorus entrances are consist-
ently weak—and a dreamy, impressionistic
late-Vaughan-Williams work, ‘“Serenade to
Music,” mainly significant for the 12 famous
soloists who sing it simultaneously.

The booklet is full of comment, some of it
of the expected dedicatory sort, a good deal
of it more interesting than that. Alsg fine
pictures.

Better check to see whether Columbia will
issue the musical works separately before you

plunge into this album on purely musical
grounds.

BEETHOVEN

Beethoven: Complete Violin Sonatas.

Aaron Rosand, vl., Eileen Flissler, pf.
Vols I, 1.
Vox Boxes SVBX 17, 18 (2 each) stereo

Here Vox has picked out a first-rate team,
if a youthful and somewhat brash pair of col-
laborators. Interestingly, it is the piano which
leads in buoyancy and enthusiasm—D>iss
Flissler, hailed by Vox as the coming Ameri-
can woman Ppianist, is precisely that.| Her
enthusiasm is instantly communicated, her
energy is boundless and, best of all, her mu-
sicianship is flawless. Aaron Rosand, however,
takes only a slightly less forward role, exactly
as the music demands, and the workmanship
of his playing is clearly attuned to that of the

ianist. These sonatas have been well studied.
nly a slight tendency to slurred playing in

the faster passages mars his superb wviolin
approach.
These two young people bring out first of

all the extraordinary musical energy of Bee-
thoven’s work, notably in the earlier sonpmtas,
often played in a more “Mozarty’”’ manner
than here. Good—the energy is there. You will
unavoidahly sense a certaln youthful im-
patience, an un-mellowness; but that must
await the years—it can come in no other way.

Beethoven: Piano Sonatas “Tempest”,
“Pastoral,” "’Les Adieux” (Op. 31, No. 2;
Op. 28; Op. 81a). Andor Foldes.

Deutsche Grammophon 136 002 stereo
Piano Recital Andor Foldes

Deutsche Grammophon 138 784 stereo

The Foldes Beethoven series is surely as
fine as any on records to date, granting that

every artist has his own individuality. Foldes
is neither monumental nor grandiose; his
Beethoven does not strike you in the noble
manner of some of the greats—from Schnabel
to Dackaus. It is more straightforwara—but
no less impressive for its power, its superb
sharpness of detail and extraordinarily care-
ful calculation of effect. Not a thing escapes
the Foldes observation ; every trick Beethoven
used, every possible shade of harmony of ex-
pression, is grasped and neatly set forth, hut
without ostentation or extra dramatics. There
was a time when Foldes seemed to be a
“pounder,” a hard, driving keyboard man.
Now his understanding of this music has
mellowed that hardness to perfection. Perhaps
he does not rise to romantic heights of ec-
stasy. But then, he is not that sort of pianist.

If you prefer a standard survey-type recital
dise, try the other one listed here. It has Bach-
Beethoven, Brahms—three Bs—plus Falla,
Debussy, Liszt, and Poulenc. The Beethoven
disc is more heartfelt.

Beethoven: Piano Sonatas Op. 101, Op.
78, Op. 109, Op. 49 No 1. Andor Foldes.
Deutsche Grammophon 138 643 stereo

Quick add this one as well. Last summer
in Switzerland I heard Andor Foldes play this
Opus 101 on an elderly rented upright with
one key that didn’t work—it was even hetter
then than here, or so it seemed to me as I
watched a helicopter hover over the top of a
nearby alp, then drop hehind it just as the
first movement ended. An excellent rule for
good pianists: they always sound marvelous
on beat-up pianos! This one sounds good on
a good piano, too.

Beethoven: The Late Quartets. Op. 127,
130, 131, 133, 135. Budapest Quartet.
Columbia M5S 677 (5) stereo

Again the Budapest records Beethoven—
over the years this group has covered the
same high ground numerous times, as tech-
nological improvements have dictated. Here
they record in stereo, .

The inevitable question from the aflci-
onados is—how do these compare musically
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with earlier Budapest? The answer is simple.
There is no real change; no sacrifice, no com-
promise in drive, no diminution of force, no
relaxing of the disciplined concepts so beauti-
fully worked out over the mung years. But,
on the other hand, there are physical weak-
nesses, notably in the tirst violin, who has the
toughest job. Perhaps just because there is no
compromise, notably in the rapid tempi, the
first violin sometimes has to do a bit of
“faking” to come out right. It really is not
important—what counts, still, is the superbly
sure over-all concept of Beethoven's works.
There have never been more profoundly re-
vealing performances in respect to intensity
and drama than these.

The tone js subdued and not harsh, the
hlend of the instruments like one instrument.

Beethoven: The Complete String Quartets.
Vol Il Op. 59, 133; Vol. 1ll Op. 74, 127,
130, 135. Loewenguth String Quartet.

Vox Boxes SVBX 543, 544 (3 each) stereo

Volume I of this series is played by the
Lindres Quartet; the French Loewenguth plays
these six. Compuared to the famed Budapest,
this group, also an old and long-established
quartet, plays a relatively slow and mild Bee-
thoven, rich in individual expression, accurate
in tempo, rather flowery and stringy in tone
color, the blending of ‘the four inStruments
relatively minimal. This is definitely not the
high-intensity, ultracompact Beetlioven that
is the hallmark of the Dudapest. It is less
imaginative, but no less musical, within itg
own scope.

I could not help thinking—perhaps this is
the way these works sounded on first perform-
ance, in Beethoven's time? The Budapest
brings us the accumulated insight of more
than a century of performance plus the taut,
razor-edge modernity that is merely one of the
things that Beethoven implies for future gen-
erations in his work. The Loewenguths bring
out other aspects—more conventional, per-
haps, but still a part of music.

HI-WAYS AND BYWAYS

Music for the Harpsichord and Virginal.
Stewart Robb.

Folkways FM 3320 mono

For a long while this Mr. Robb kept calling
me to find whether I'd received his record,
then whether I'd played it. Since I tend to be
swamped  with everyhody’s records, I was
mildly annoyed. Well—I'm happy to say that
the disc is really very excellent. He was right.

Never heard of “it” in the singular hefore,
like 4 trouser—one normally speaks of the
::virgm:lls.” plural, always wondering how

they” came to be that way. “They” are a
single small-edition harpgichord, table-model
(with or without legs), with a single set of
plucked strings and a short keyboard. There
wax much lovely musie in Elizabethan times
for the instrument, and Mr, Robb manages to
make it sound a lot less monotonous than it
can sometimes sound, what with the one,
single tone color and loudness available for
the playing.

On a medinm-size harpsichord, Mr. Robb
plays a fine long set of later L3uxtehude vari-
ations on a simple theme. The Italian works
by Frescobaldi and several items by Purcell
are techuically post-virginal but sound out
very nusically on the little instrument even so.

Note that this is a kind of ahsolute record-
ing, f.e. with almost no liveness. Play it at the
ubsolute loudness of the instruments them-
selves,

Des Prez: Missa Patris et Filia. Motets
from the 16th and 17th centuries. Har-
vard Glee Club, Elliot Forbes.

Carillon LP 124 mono

This is no ordinary Harvard Glee Club—
such as the groups in which I sang, many
vears ago. This is the 1961 world tour group,
trained up to a piteh of aceuracy and en-
gemble far beyond that which is practicable
for the regular stay-at-home singers, who
must keep up their classwork and their lives
as well. Part of the recording was made in
Manila; the rest hack home after the tour
was over.

The Des Prez Mass is sung, accordingly.
with both fervor and remarkable unanimity of
ensemble as well as pitch. The boys know the
music intimately well; their voices are rela-
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tively hand-picked and so is their musical
sensitivity. Not a dull moment. Especially
since this interpretation is ultra-modern—i.e.,
it is fast, peppy, almost jazzy in spots, toss-
ing out completely the older tradition that
made most such music into a misty, impres-
sionistic, austere visit to an unreal world.
No longer!

I question only the rather complete absence
of word-phrasing here, the shaping of musical
ideas according to the emphasis of syllables,
words, sentences, and the resulting free tlow
of rhythms, not syncopated, that is supposed
to be a prime feature of older vocal music.
Of course nobody can prove it one way or the
other; the new school of thought treats the
words instrumentally, ac-CENT-ing the syl-
LADB-les wherever they may fall (“Glo-Rl-a
Pa-TRI .. .”), resulting in a bouncy sort of
fast beat and a strong syncopation. That’s
what happens here, and it is what happens
when the New York I'ro Musica sings fast
music of the same period. Myself, I don’t like
it that way. The other way brings more rhyth-
mic subtlety as well as a better sense of the
text itself. But it's an arguable point.

The Harvard Glee Club, finally, has mas-
tered under its new conductor the art of
choral showmanship. The sudden louds and
softs, the crescendi, the dramatic continuity,
make for hair-raising musical impact, where
many a performance of this aucient composer
is just plain dull, or worse. Thanks be, at
least, that Mr. Forbes brings old Josquin to
life in full color, That's a lot accomplished.

The sccond side contains assorted short
pieces as fillers of varying intevest. The Ma-
nila items are poorly edited—instant cut,
minus liveness, at the end of each piece.
Makes you notice the otherwise unobtrusive
background ambient noise.
Chicago Symphony,

Strauss Walizes.

Reiner.
RCA Victor LSC 2500 stereo

1f only RCA had always let Fritz Reiner
do, what he could do best, as Columbia did
with Bruno Walter! Here's a case in point—
a superb waltz recording, the essence of the
best Viennese, even if it is straight out of
Chicago. The combination of the taut Reiner
discipline with the unbuttoned Reiner pleas-
ure in this music is irresistible.

Four waltzes and a polka from
Junior, one waltz from brother Josef.
Blue Danube™ is not included.

Johann
“The

Ravel: Introduction and Allegro. Debussy:

Sonata for Flute, Viola and Harp. Rous-

sel: Serenade.

Ropartz: Prelude, Marine and Chansons.

The Melos Ensemble, Ossian Ellis, harp.
L‘Oiseau-lyie SOL 60048 stereo

A lot of title, but don’t let is stop you—
this is one of the finest discs of its mellifluous
kind I've yet to hear. Music for harp and lute,
plus  assorted strings and a  clarinet, all
I'rench and all full of flavor—even the rela-
tively unknown Ropartz, a post-C'ésar-Franck
man writing in the Twenties.,

Atmosphere is the word. Amd this sort of
music is not easy to play right. 1 do not know
whether the unidentitied Melos Linsemble is
French or kinglish (the label operates in both
countries) but 1 can axsure you its x=iyle is
impeccably lovely and the lushly realistic
London recording goes with it to perfection,
Just buy it and listen.

Ravel: Trio in A Minor

Mozart: Trio in A. Yehudi Menuhin, vi.,

Louis Kentner, pf., Gaspar Cassado, cello.
Angel S 35630 stereo

These three distinguished players emanate
a  warnm, somewhat old-fashioned sound in
their playing of these two very different works,
more Romantic in tone than any playing we
have heard of this sort for some years. All are
impeccable artists, all of them play in the
high style of the 1930s—which meauns, simply,
that there is a certain elegance to the etfect,
a leisureliness, a pre-atomic sounlfulness, that
will delight those listeners who yearn for the
good old days in musical performance, (Well,
tairly old days, anyhow.)

Younger people, used to the suappier, drier,
more stylized playving of today, may find the
going a bit thick bere. Worth a try, if only to
see how it used to be. P>
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TROUBLESHOOTING HiGH FIDELITY
AMPLIFIERS was written specifically
for the service technician and the
audio hobbyist who specializes—
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of audio and high fidelity service
and repair.

PREPUBLICATION OFFER
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This book is for the hobbyist and
technician who wants to know the
plain and simple approach to
TROUBLESHOOTING HiGH FIDELITY
AMPLIFIERS. Twelve fact-filled, illus-
trated chapters spell out the most
direct approach to curing both,
vacuum tube and transistorized
amplifier ills. Everything from in-
struments and test procedures, to
servicing transistorized stereo
amplifiers, is covered in a writing
style that makes it easy to read
and absorb.

Published at $2.95 . . . YOU SAVE
259 when you order this important

book at the special pre-publication
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JAZL and all that

CHARLES A. ROBERTSON

STEREO

Ravi Shankar: Improvisations
World-Pacific Stereo 1416

With all the talk about freer rhythms and
unusual time signatures in jazz, the question
often arises as to how far jazz groups can go
and still not lose their audiences. If this meet-
ing hetween East and West is any indication,
the answer must be—pretty far. On the first
side Ravi Shankar leads three Indian musi-
cians in joint improvisations with a jazz
quartet headed by Bud Shank, who plays flute
Indian style. The two pieces picked for this
venture are both Shankar originals, including
the theme music from the film Pather Pan-
chali, and Fire Night, which was suggested
by the enormous brush fires around Los An-
geles last fall. On the last title, drummer
Louis Hayes, Dennis Budimir, guitar, and
bassist Gary Peacock are also heard. While
Shankar places limits on the scope and dura-
tion of the improvisation, the results are still
more varied than most jazz audiences are
accustomed to hearing,

If the reverse side continued in the same
vein, the Western artists would have good
cause to pat each other on the back. Instead,
the musicians from the Iast engage in an au-
thentic evening raga, an infinitely more subtle
and cowmplex form. Kanai Dutta, tabla, and
Nodu Mullick and Harihar Ruo, tampura, ac-
companied Shankar on a recent United States
tour and are expert instrumentalists in their
own country. Many listeners will undoubtedly
find the preliminary side helpful in reaching
a closer understanding of the second. The per-
cussive sounds thiroughout top most stereo
spectaculars, and producer Dick Bock sur-
passes his own high sonic standards.

Joe Morello: It's About Time
RCA Victor Stereo LSP2486

Too much time went by before the arrival
of an album which gives Joe Morello top bill-
ing, but the drummer’s admirers have in-
creased in number all the while and now com-
prise a vast waiting audience. His name
promises to figure prominently in RCA Vie-
tor's new jazz program. according to George
Avakian’s plans, and intervals between ap-
pearances are likely to be brief in the future.
This introductory set permits his great tech-
nigue to be spotlighted against three back-
drops, including the only example on record
of his ability to drive a large band. A brass
ensemble augments the basic sextet on four
numbers, and Manny Albam’s arrangements:
deliver all the impact of a big band. Aided by
stereo, Phil Woods weaves alto-sax lines in
and out of the charging brass to give the effect
of a full sax section in motion. Woods also
contributes the sextet charts, sharing solos
with vibist Gary Burton.

Although every title contains the word
time, Morello never uses complex rhythms or
unusual time signatures just to experiment.
But the lone trio number is adventurous
enough to satisfy almost anvone. Superb as
Morello is in other contexts, he surpasses him-
self as a trio improvisor and accompanist.
Pianist John Bunch and bassist Gene Cherico
each holds up his end of the triangle. The
liner bears an appreciative note from Marian
McPartland, in whose trio Morello developed

-
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sensitivity to a pianist’s need, and it serves
as a reminder that the one prize example of
the two together at the Hickory House i8 still
available on Capitol.

Helen Humes: Swingin’ With Humes |
Contemporary Stereo $7598

Since returning to recording studios |three
years ago, Helen Humes has limited herself to
annual visits, each time in the company of
different groups. This third appearancq was
recorded last summer, and the suppdrting
hornmen are two of the hard-swinging |mod-
ernists being developed as leaders at|Con-
temporary. If how well a singer performs in
various contexts is any test of ability,; then
Miss Humes is chalking up a high score. About
the only one of the company’s regulars still
left to try her luck with ig Kid Ory, and she
may yet get around to showing her marksman-
ship as a traditionalist in the Good Time Jazz
aivision, Her aim this time is to give new and
unusual phrasing to such old favorites as! Soli-
tude, When Day Is Done, Home, and The|Very
Thought Of You. Surely, rare insight is|indi-
cated when she hits upon something fresh and
springlike to say about Pennies From Hepven.

Joe Gordon, trumpet, and Teddy Edwards,
tenor sax, are equally inventive when it comes
to refurbishing standards and avoiding the
commonplace. Wynton Kelly, who sits én as
guest pianist, comes bearing a gift of the
novel treatment of Some Day My Prince| Will
Come, currently a feature of his regular job
with Miles Davis. The whole rhythm section
is of stellar quality, and stereo separjtion
becomes a great boon to proper appreciation
of guitarist Al Viola, Leroy Vinnegar, bass,
and drummer Frank Butler.

Earl Hines: A Monday Date
Riverside Stereo RLP9398

The Earl Hines album in the ‘Living
Legends” series is representative of the sextet
the pianist leads at home base in San F'ran-
cisco and takes out on the road. By lucky
chance, the band was booked into a Chicago
club at the same time Riverside got arpund
to recording the musicians who made early
jazz history in the city. Hines plucks his
pianistic pearls from a mixed bag and still
casts them abont with a lavish hand. Some
tunes are more productive than others.| and
they range from Yes Sir, That’s My Baby, a
gaudy bangle retrieved from a flapper’s ward-
robe, to a rare and lustrous Lonesome Koad,
As every jazz follower should know, the album
title refers to one of the six numbers Hines
played at his first solo recording date, Its
brilliance sent every other pianist back to the
woodshed, and the resulting impact continues
1o be felt in many quarters today. How many
times Ilines has polished it during a period
of more than thirty years would be impossible
to say, but the changes wrought are consid-
erable. Only slight hints of the original
“trumpet-style” remain, and Monday now be-
gins the week in a relaxed and mellow niood.

Veteran clarinetist Darnell Howard mafches
up a string of perfect phrases on Clajinet
Yarmalade, and Jimmy Archey's trombone
urges the prompt return of Bill Bailey. Fddie
Smith’s trumpet passages recill the first meet-
ings between Hines and Louis Armstiong,
especially on West End Blues. But the prize
of the collection is a superb Just A Closer
Walk With Thee, mounted reverently on a
bowed-bass background supplied by Pops Fos-
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ter. Turning up a facet of his craft not dis-
closed before, Hines displays a different brand
of sound than the hybrid varieties heard so
often today. With the Chicago era wrapped up
so neatly, Riverside should let Ilines loose on
a program of spirituals and folk themes.

Edmundo Ros: Dance Again
London Stereo SP44015

Bongos jumping from channel to channel
are nothing new in stereo, but never did they
leap so gracefully as in this colorful Latin
dance set. With all the resources of London’s
phase 4 plus LM 20 CR to command. Edmundo
Ros still manages to hold onto restraint and
go0od taste instead of falling into the tempt-
ing trap of meaningless semsation. in faet,
bongos play a very small part in the overall
musical scheme thought up by the arrangers,
who evidently decided to let the rhythm take
care of itself and concentrated on placing
the brilliant hues of the orchestra in motion.
Because Ros employs a larger and more varied
instrumentation than the usual Latin group,
the choice of contrasting shades is virtually
unlimited. Included are outstanding examples
of the merengue, mambo, conga, rumha, tango
and samba, but the pleasantest surprise is
the chance to dance the cha cha to Cocktails
For Two, and When The Mcon Comes Over
The AMountain. Ros puts his hest foot for-
ward in a friendly salute to Perez I’rado on
Cherry Pink And Apple Blossom White, and
Tea For Two. Or it might be that he really
intends to tvip up one of his closest rivals.

The Staple Singers: Hammer and Nails
Riverside Stereo RLP93501

Many students of gospel music regard
The Staple Singers as one of the outstanding
groups in the country, both for creative drive
and great respect for tradition. While acquir-
ing each of the quartet’s recorded appear-
ances on release, they have waited impatiently
for one that would do justice to the soloists
and stunning ensemble sound. Hopes were un-
undoubtedly raised at the prospects of a sen-
sitive and discerning recording with the
group’s transfer to Riverside, but something
went wrong in the studio. Ensemhle passages
are treated to enough reverberation to take
care of a chorus of twenty, while the dead
atmosphere of a vocalist’s booth surrounds the
soloists. The electronic guitar of Roebuck
Staples, father of the family group, seems to
be channeled directly to the console. At least,
it bears little relationship to what the other
members of the family are attempting to
accomplish. And adding insult to injury are a
wholly unnecessary Dhass player and drum-
mer. The music itself is exceptional, especially
the title song, but admirers of The Staple
Singers must still wait to hear them properly.

MONO

Ray Noble: 24 Distinguished Dance Ar-
rangements Capitol TBO10312
Rudy Vallee: The Young Rudy Vallee

RCA Victor LPM2507

Dance bands in the early Thirties were
either sweet or hot, and the word jazz was ap-
plied indiscriminately to one and all. Youthful
saxophonists were torn between trying to
emulate Rudy Weidhoft or Coleman Hawkins,
who sat enthroned at opposite stylistic ex-
tremes. Quite a few leaders and arrangers
plotied to bring the best elements of both to-
gether in the same band, and among the first
1o achieve a successful mating was an astute
Englishman named Ray Noble. Records bear-
ing his signature or the imprint of the New
Mayfair Orchestra created a slight sensation
when imported to this country on the HMYV
label. The demand grew until Vietor started
turning out domestic pressings, then Noble
himself arrived to organize another band and
become entrapped in a radio variety show.
The élan of the London recordings was never
quite recaptured. even though Noble brought
along vocalist Al Bowlly, continued to com-
pose hit songs and went on to lend class to
Hollywood.

One of the reasons why the original band
made such an impression was the sumptuous
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when the British say

“the best pick-up arm in the world”

o

SME DESIGN FEATURES

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

B. Wood-lined stainless steel tube arm.
Resonances are outside recarded range,
of small amplitude, and damped.

C. Unique weight system statically bal-
ances arm longitudinally AND laterally.
D. Rider weight adjusts tracking force
from 4 to 5 grams, adjustable for !5 or
!2 gm. increments, as accurale as a fine
stylus pressure gauge.

E. Sliding base offers alignment adjust-
ment through 1 inch. Height is adjust-
able through 24 inch. Fulfills optimum
requirements of length, offset, over-
hang when adjusted with alignment
protractor included.

PRICES:

The English are noted for their conservatism
and they especially are not given to extreme claims in

CJ it warrants serious consideration

advertising. Their statement that the SME is

"“the best pick-up arm in the world" is simply a fact. It is made
by dedicated craftsmen working with extraordinarily close
tolerances and standards—providing features unattainable in any other

tone arm, Its “'secret” (if it has one) is care in manufacture and testing,
and utterly accurate adjustments for every critical factor in tracking.
Itis not inexpensive—perfection never is. It is, however, worth every
penny to the audiophile who wants a pick-up arm capable of realizing

the full potential of cartridge and record.

F. “Anti-skating” bias adjuster coun-
teracts tendency of the arm 1o move
toward record center and “favor”
inner groove.

G. Hydraulic lever-operated sct-down
for “‘slow-motion” feather-light lower-
g onto any part of the recording.

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

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

J. Output socket and plug provides a
rigid junction for the “stilf wiring” and
delicate pick-up lead, eliminating in-
flurnce on frec tone-arm movement.

Includes one shell, arm, template. alignment protractor. hardware

MODEL 3009 for 12" recordings
MODEL 3012 for 16” recordings. . . ..
ADDITIONAL SHELL Medel A30IL

LITERATURE:

...... ... .88950 net

899,50 net
..85.50 each

the
perfect companion
_cartridge

The Shure M33-3, of course. With the
SME, provides absolute minimum
tracking force . . . without distortion.
Incredibly transparent sound. Peak-
frce high end, clean lows, astoundingly
natural and clear in the middle range
where most other cartridges suffer

serious deficiencies. 22 x 106 em per

dyne compliance. $36.50 net.

SHURE BROTIERS, INC., 222 HARTREY AVE., EVANSTON, ILLINOIS
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This advertisement is reprinted from JOURNAL OF THE SOCIETY OF MOTION
PICTURE AND TELEVISION ENGINEERS and JOURNAL OF THE AUDIO
ENGINEERING SOCIETY for the benefit of AuDIO readers
seriously engaged in quality microphone applications.

he superiority of new Altec
Dynamic Microphones is all the
more amazing when you discover
their moderate price!

There are six dynamic microphones in Altec’s new profes-
sional studio series. Each sets new standards of performance
and durability in its class. Each offers distinctive features
of significant value to the professional user, especially since
the highest price model is yours for under $100.00! Let’s
take a look at some of these features:

PROOF of =¥
Superior Performance ==

Each Altec 684A Omnidi-
rectional and 685A Cardi-
oid Microphone comes to
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you with its own certified
calibration curve made on
a Bruel & Kjaer Graphic Recorder.
In the entire professional field, this
practice is unique with Altec. The one
shown here is typical of the 684A. The
curve you receive gives visual proof of
the remarkably smooth response pro-
vided by your Altec Microphone.

BALANCED PAIRS FOR STEREO: For stereo
work, any pair of 684A or 685A Micro-
phones is perfectly matched in perform-
ance characteristics. The calibration
curves offer rapid means of assuring
yourself of this balance.

DESIGNED FOR RIGOROUS PROFESSIONAL
USAGE: The exclusive sintered bronze
filter positively bars all foreign matter.
These Altec Microphones may be used
safely in any situation the professional
engineer finds himself; not only in a
protected studio, but anywhere —a

ALTEC 684A OMNIDIRECTIONAL MICROPHONE

Frequency Response: 35 to 20,000 cycles * Qutput
Impedance: 30/50, 150/250, 20,000 ohms * Out-
put Level: —55 dbm/10 dynes/cm? * Hum: —120
db (Ref.: 10-3 Gauss) Price: $78.00 net

ALTEC 686A LAVALIER MICROPHONE

Frequency Response: 70 to 20,000 cycles » Output
Impedance: 30/50, 150/250 ohms ¢ Output
Level: —55 dbm/10 dynes/cm? » Hum: —120 db

(Ref.: 10-3 Gauss)
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! Price: $45.00 net

metals grinding mill if need be. Only
Altec offers this absolute protection
against the gradual degradation of
quality common in ordinary micro-
phones that can’t prevent dust, mois-
ture, and minute ferrous particles from
restricting diaphragm movement.

Also featured are diaphragms of in-
destructible polyester that cannot be
damaged by blasts, shock, impact —
designed specifically for rigorous usage
in any professional applications.

EXCLUSIVE ALTEC MICROPHONE EXCHANGE
POLICY: After expiration of normal full
year guarantee, you may exchange an
inoperative microphone for a compar-
able new unit at a fraction of original
cost. This Altec policy is unique in the
industry; offered to better serve micro-
phone users.

ALTEC 685A CARDIOID MICROPHONE

SHOWN IN ALTEC 181A BOOM MOUNT

Frequency Response: 40 to 16,000 cycles » Output
impedance: 30/50, 150/250, 20,000 ohms ¢ Output
Level: —54 dbm/10 dynes/cm2 * Discrimination:
Average front-to-back, 20 db * Hum: —120 db

(Ref.: 10-? Gauss) Price $96.00 net

For specific engineering details, call your nearest Altec
Distributor (Visted in your Yellow Pages) or write Dept. A1m.

ALTEC LANSING
CORPORATION

A SUBSIDIARY OF LING-TEMCO-VOUGHT, ING.
1515 South Manchester Avenue, Anaheim, California

©1962
Altec
Lansing
Corp.
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OTHER ALTEC DYNAMICS PRICED FROM $42.00 « ALTEC MINIATURE CONDENSER MICROPHONE SYSTEMS:
omnidirectional, $236.00; Cardiod, $275.00. * Altec offers a complete line of microphone accessories including

desk and floor stands, switches. wall and boom mounts.
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sound. A newly appointed musical director for
B.M.I. at the time, Noble learned to take full
advantage of the big Abbey Road studio and
supervise sessions from the control room. Be-
sides writing full-bodied ensembles, he made
certain of bright, clean solos and the widest
range of dynamics possible. As recording was
the group’s primary purpose, the personnel
consisted of top studio men and included such
versatile performers at Nat Gonella, Stanley
Black, Monia Lister, Lew Davis, Eric Siday
and Freddy Gardner. While their solos seem
commonplace now, the way in which Noble
contrasted one against the other was some-
thing out of the ordinary. And even today the
dulcet tone of oboist Leon Gossens and the
fiery phrases of American clarinetist Danny
Polo would be an eventful combination. Al
Bowlly sings on all twenty-four titles but Mad
About The Boy, probably skipping the Noel
Coward tune because changing the lyrics to
feminine gender was still not considered
cricket.

Asg only the earilest portion of Noble’s song-
writing career is covered, RCA Victor might
well follow with a sequel, but enough mem-
ories should be stirred for now by The Very
Thought Of You, Love Locked Out, By The
Fireside, and I’ll Do My Best To Make You
Happy. Bill Borden produced the double-LP
set, and a slight surface noise indicates noth-
ing was taken off the top of the original press-
ings. According to Borden’s ample notes,
Noble is living contentedly in retirement on
the British Channel Island of Jersey.

Rudy Vallee’s present occupation is known
10 every theatergoer, and the rush of business
prompted the reissue of his early triumphs.
While success never bothered the youthful
singer much, it proved to be the ruination of
his Connecticut Yankees. The lively little crew
at the Heigh-Ho Club was full of personality
and gives a good account of itself on 1929
versions of the old radio theme, and Deep
Night. No vocalist could ask for a more spar-
kling accompaniment than Cliff Burwell's
plano. Vallee, who studied under Wledhoft,
became more interested in show business than
playing saxophone after a few years of good
fortune. The band grew in size and acguired
polish by the time the last of these dozen
sides were recorded in 1942, but it sounds like
a pretty faceless group of remakes of My
Time Is Your Time, and I’m Just A Vagabond
Lover. The young and sprightly original ver-
sions of both tunes are preferable, and the
album would be better if it had kept to the
letter of the title.

Calypso Dancing Belly To Belly
Cook 930

About the only reason for this album
title is to convey tbe idea that a man and
woman dancing European style with their
arms about each otber seems positively In-
decent in some areas of the West Indian
bush country. Only in Port-of-Spain and other
sophisticated centers are sucb liberties per-
mitted, and the blend with wild rural im-
provisations has created wbat is known as
calypso dancing. From tapes recorded in
Trinidad and British Guiana. Emory Cook pre-
sents a representative sampling of five calypso
groups, ranging from the small Vin Cardinal
Combo to massive bands headed by Tom
Charles and Fitz Vaughn Bryan. The most
popular and versatile is the new Clarence
Curvan orchestra, which unfortunately bases
too much of its appeal on fashions imported
from the States. Ilowever, one aspect of
calypso dancing now gaining popularity
among party goers in northern climes is
something called the limbo. An exercise for
the spinal column and other parts of the
anatomy, the limbo consists of facing a sus-
pended horizontal bar, preferably bamboo,
and passing under it in rhythm at successively
lower levels. A variety of tempos are avail-
able here, and beginners should need no
warning to start with the slowest.

Donald Lambert: Giant Stride
Solo Art BJ18001

One of the few remaining graduates of the
Harlem school of stride plano and a living
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legend of }azz, Donald Lambert passed away
on May 8th, a few short months after record-
ing hts first LP. The last twenty of his 58
years were spent playing at Frank Wallace's
High Tavern in Orange, New Jersey, a neigh-
borhood har of the homey type preferred by
the planist over cocktail lounges and glossy
night clubs. Word of his prowess and where it
might he witnessed was circulated by Rudi
Blesh, who has just revived the Solo Art label
to present I.ambert and other overlooked
piano soloists. IFanciers of happy, tuneful,
two-fisted piano work made pilgrimages to the
Tavern, but Lambert’s only departure from
home base was to appear with Iubie DBlake
and Willie “The Lion” Smith in 1960 at the
Newport Festival. The fine reception accorded
the veterans resulted in 20th Century-Fox
signing Lambert to a one vear contract. Ile
failed to see the inside of a studio until the
period was up though, at which time Blesh
negotiated a series of sessions held early this
year.

Enough material to fill three LIPS was re-
corded, but the first installment indicates only
a slight dent has been made in the pianist’s
immense repertoire. Lambert knew the new
tunes as well as the old, hits from Broadway
shows, and forgotten melodies from early
talkies. Everything was grist for his mill, and
the tritest songs came out transformed into
something never dreamed possible by the writ-
ers of Swingin’ Down The Lane, Spain, and
My Rweetie Went Away. Lambert’s growth
went beyond the stride style of playing, and
in any of fourteen numbers he may resemble
a figure out of the 208 at one moment and
sound like Erroll Garner or Oscar Peterson
the next. In many respects. he could be called
Garner's spiritual progenitor. and not simply
for his playing of Misty. Both men's work
spans a broad expanse of jazz piano, combin-
ing barrelhouse, joyous swing and balladie
tenderness.

The original Solo Art lahel came into being
the same year as Blue Note, at a time when
Commodore was the only other jazz independ-
ent. As this writer was in the studio while
Dan Qualey supervised the first sessions, his
feelings at the label's return can only he
pleasurably affected. Blesh intends to release
unissued material prepared for his Clrcle
label, and future plans also include LI’s from
Ralph Sutton and Tubhie Blake. Anyone who
has trouble locating copies can always reach
the proprietor at 38 llast 4th Street, New
York City. Aecting on Peter Bartok’s advice,
Blesh arranged to take Lambert to the studios
of David Trimble, an engineer known for his
ability to record classical pianists. Only a
monophonic version is available, but no artist
could ask for a more sensitive handling of a
last testament.

Mose Allison: Ramblin’ With Mose
Prestige 7215

Fver since the dellghtful “Back Country
Suite” marked Mose Allison’s recording debut
as writer of pinno sketches, his followers have
faithfully awaited the arrival of an LP en-
tirely devoted to similar works. So far, each
succeeding album contains a helping of stand-
ards along with three or four of the pianist’s
compositions, and the latest s no exception.
Ilven the most patient must be ready by now
to take matters in hand to obtain a program
of unencumbered Allison. The only solution
geems to be the tape recorder, and some of the
fmpatient have undoubtedly extracted all the
original titles from the eight LPs {ssued to
date. Deciding how to fit the {ndividual pieces
together in orderly fashion should be a pleas-
ant diversion. It might be helpful if Prestige
provided the composer's own chronological
listing on some future liner note, or went so
rar as to prepare a special bulletin. Of course,
it would spoil all the fun of making up a tape
by hit or miss for some, but others will stick
by their own cholce in any event.

The proportion of originals to standards !s
ahout average on the present set. Five num-
hers stem from country blues and Allison’s
Mississippi boyhood. Also well worth includ-
ing in any taped program is the vocal on Joe
Liggins’' I Got A Right To Cry. But dedicated
fans will already have a special tape of Alli-
son’s singing in preparation. Bassist Addison
Farmer and drummer Ronnie Free complete
the trio. =
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ROBERTS ‘1057’

STERLEO TAPL RECORDER . . gets together with Lawrence Welk, in
rehearsal with his fabulously popular dance band. He says, “My Roberts ‘1057’
tape recorder is the closest to recording studio equipment that I have seen.” No
wonder, with these outstanding ‘1057’ features: Combines matchless performance,
easeof operationatalow,low price. Features 4-track stereo and monoral record /play.
Seund-on-sound multiple recording in stereo, sound-with-sound (teacher/student
feature), sound-over-sound mixing » Dual speakers « Stereo amplifiers « 4 stereo

headset outputs - Automatic shut-off « 3% and 7% ips .

ROBERTS

ELECTRONICS, INC.

LOS ANGELES 16, CALIF.

CANADA:ZJ. M. NELSON SALESCO.
7725 ADE2A ST., VANCOUWER 14, B.C.
Prices s ightly higher ir Canode.

WWW akherieaniadiahistary com

Roberts Electronics, Dept. A-1-T
5978 Bowcroft, Los Angeles 16, Calif.

Please send me compiete literature on Roberts Tape
Recorders. | enclose 25¢ for postage and handling.

Name_

Address.
City = Zone

State

..... $339.95
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All Bozak Loudspeakers work together. The robust basso B-199A . . .
incisive haritone B-209A or B-800 . . . join the sweet B-200Y soprano’

in perfect harmony to re-create The Very Best in Music. O For
vour Bozak Speaker System a Bozak-built enclosure stages the sound
to perfection. Or, if space is limited, vou can bhuild your Bozaks
into a wall, cupboard, or treasured cabinet. 0 Whatever its size
and mounting, teamwork in your Bozak Speaker System assures
you The Grandeur of Great Music in your home. [0 Write for our
illustrated catalog, and hear the Bozaks at vour Bozak Dealer.

/
\

DARIEN/CONNECTICUT
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THIS
MONTH’S
COVER

This month’s installation is in the Lome
of Dr. Ralph Yochim, 725 Leamington, Wil-
mette, Illinois.

In this installation, in order to place the
speakers opposite the listening area, it was
necessary to locate them on either side of
the area between dining and living rooms.
However, a Steinway piano, which had to
be placed on a particular wall (it being the
only inside wall in the living room), posed
a difficult problem of decor to overcome.

7%

e =
B e

L §

Fig. 1. Room arrangement in Dr. Yochim’s
home. Note speaker placement.

It was decided to construct a cabinet for
the Acoustic Research AR-3, which would
take the appearance of a musie cabinet.
This enclosure was constructed of “Avoir-
dure” mahogany to mateh the piano. The
other speaker was housed in the equipment
cabinet where the AR-3 was floated on foam
rubber isolation pads to eliminate feedback
to the turntable. An oven lift top was pro-
vided for the MecIntosh tuner and preamp
and for the Thorens turntable. The cabinet
was constructed of matching grained wal-
nut and the side-opening speaker used in-
visible ecatches. A modern-weave cane served
as the speaker grill on both cabinets.

Components included a MeIntosh MR-55A
FM-AM tuner, a McIntosh C-20 preamp,
two MeIntosh MC-60 60-watt amps, a
Thorens TD-124 turntable, a Rek-O-Kut
8-120 arm with a Shure M3D ecartridge,
and two Acoustic Research AR-3 speaker
systems.

The system and installation was designed
by Allied Radio.

TAPE GUIDE

(from page 40)

do the following: record a 250-cps signal
so that the VU meter reads 0 in playback;
reduce the input signal 6 db (to allow for
the mechanical lag of the meter) ; calibrate
the meter, when used as a record-level in-
dicator, so that it reads 0 VU on this re-
duced input signal. If the 250-cps sigmal
on the test tape represents a 1 per cent
distortion level, do nmo? reduce the input
signal when ecalibrating the meter as a
record-level level indicator.

AUDIO e JANUARY, 1963


www.americanradiohistory.com

Wow and Flutter

Q. My tape recovder produces no
ticeable wouw and flutler at 875 ips. Also,
lhere is slippage hetween the motor drive
and pickup reel on fast forward. The wller
wheels and all involved surfaces have beer
cleaned with carbon telrachloride, but no
improvement has occurrved. Also, the ma
chine i3 adequately oiled. Please suyges! a
correclion, particularly for the wow and
flutter. I find that I can correct the slippuge
in fast forward by increasing the spring
tension,

A. The wow and flutter may be due to
any or a combination of several factors,
including spring fension adjustments, bind
ing of a shatt, a slipping pulley, film of
oil on au idler wheel and so on. Wow and
lutter are apt to Le more prounounced at
slower speeds becanse of the lesser iunertin
of the parts in motion_ which is the reason
why you may think you have this diffi
culty at 3.75 ips but not at higher speeds.

1 helieve that vour tape recorder lius
separate idler wheels for the 3.75 and 7.5
ips speeds. Is it possible that vou have
cleaned one adequatelv and not the other?

Carbon tet is not apt to be the most effee d 7h t
tive eleaning agent 201- rubber idler wheels. eoe O “ a
Commereial preparations, such as those i . Z
sold for eleaning tape heads, generully con 3 ; P

tain Xylene. On oceasion, I have used the expel'ts dQOOO
vinegar with suceess; however, I want to be :

cautious in suggesting ils use becuuse it 3
i3 an aeid, and, unless used sparingly, may
cause damage. If another cleaning of the
idler wheels uas well as shafts pulleys,
and so on, does not produce results, your
problem is properly within tlie provinee of
the serviee technician. Consult your dealer
or manufuacturer for the nume of an au
thorized service agency. =

TRANSISTORIZED PREAMP

(from page 36)

or ft, = 22,000 ohms.

The emitter voltage — 17, Vet Ver
. 7 0.5
TH-45-30v. With -1, ¢
B G5
0.0077 mA and /, le—1,~ 053077
& 3.0 {
A oet H 5900 |
mA we oct R i, 05077 5] :
ohms. The base-to-emitter voltage heing | Beats the heat that-wrecks the set.
:,m:' 1 01 \;;he base voltage is - 17, Reduces service calls by up to 40%. KIT
¥/ n . ] . T .
Constant current bias is applied to the Improves performance by mInImIZI!Ig _d"ft :
base electrode via the feedbaek resistor due to temperature changes within enclosure.
R, from the emitier of stage two. So quiet you have to feel the breeze to know it's going. 1
o Ven Ve T4-31 Draws 7 watts. Costs pennies a year to operate. oHhor hemeianlicatona

Iy 0.0077 cames complete with

Compact—only 4-11/16” square and 1%2” deep. specizl mounting hard-

560,000 ohrus. A X ware, a plug and cord for

Installs in minutes. Fast, easy, simple. ElecioBticarnactions,

4l 3 al €tailed installation

I'he collector dissipation of stage one is instructions — ready for

Po=1¢Vep=0.5x4.5=225 mw, and the easy mounting in three

o t P 1 7 pessible configurations.
power eonsumption Ppo= (-1, 1) Write for complete details...or ask your dealer -.. NET PRICE: $14.85

cor) =0.515x19 P e = 9.8 myw.
Fortunately, nearly all ealeulated re-
sistance values eoine out near standard

IETA values. The small differences re- | ; RnTRnN .
maining are of no consequence sinee they ' mfg- CO., inc.
are covered by the tolerance range of the ] WOODSTOCK, NEW YORK o ORiole 9-2401

resistors.
TO BE CONTINUED
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TRANSISTOR AMP

(from page 24)

indicating whether it is in the right or
left channel. There is a separate a.c.
fuse for the power supply.

Safety Provisions

Much has been made of the ease with
which transistors ean be destroyed. It is
true that a misused transistor will blow
in a fraction of a second, while the same
abuse to a vaeuum tube will merely
shorten its life, not instantaneously de-
stroy it. On the other hand, a vacuum
tube degrades in performance gradually
from the first instant of use. The tran-
sistor, if operated within its limits, will
perform at its initial level indefinitely.
Even in conservative design, the life of
a tube is limited to a few years if qual-
ity is important. The same conserva-
tive operation is applied to a transistor
amplifier provides extremely long life.

In the Acoustech I, steps have been
taken to ensure that operating abuses
will do nothing worse than blow an
easily replaceable fuse. For example, a
short circuit across the output of most
transistor amplifiers will immediately
destroy the output transistors. If the
output of the Acoustech I is shortened,
the amplifier will either continue to
drive across the short, or, at worst, the
B+ fuse in that channel will blow. To
minimize the chanece of shorting the am-
plifier outputs, the old fashioned speaker
terminals have been eliminated. Instead,
rugged phone jacks are used. A pair of
cables consisting of 15 feet of wire ferm-
inating at one end with a phone plug
and the other with color coded spade
lugs are supplied with each unit. To
connect the speakers one simply plugs
into the output jacks of the amplifier.

Figure 5 gives a clear picture of the

70
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Fig. 7. Curve <
showing clipping
point of the output
stage as a func- -

tion of power re-
lated to the load
impedance, with
both channels op-
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pains taken to provide structural fea-
tures equal in quality to the elelctrical
performance. Note particularly the
girder construction, heavy aluminum
chassis, Mil-spee glass-epoxy gircuit
hoards, and the large, sturdy heatl sinks.
The massive power transformer is so lo-
cated that the unit can be lifted with
just two fingers—one under the geenter
of each girder rod. This ideal center of
gravity eliminates one of the most com-
mon eauses of shipping damage. A |black,
perforated cage is provided that tovers
the entire chassis.

The Sound

Discriminating musie listeners and
audio experts listening to the Acotistech
I under a variety of conditions and with
a range of speakers were struck By the
considerable improvement in sound over
anything with which they were farniliar.
One interesting phenomenon noted|in all
the demonstrations was the ability to
play the system louder than passible
with vacuum-tube amplifiers and still
have clean sound. Women in particular
liked the sound of the unit—even |when
played loudly, suggesting that perhaps
women are more sensitive to transient

distortion and appreciate the clean
sound of this amplifier. The Acoustech I
is rated at 40 watts per channel, from
8 to 16 ohms. Figure 7 shows that the
clipping points are 67 watts at 10 ohms,
65 watts at 8 ohms, and 50 watts at 16
ohms. Its effective power seems much
greater than even these figures indicate.
This will require further investigation.

One point is clear. Solid-state power
amplifiers with silicon output transistors
are capahle of setting new standards in
reprodueing musie.

NOTE TO THE HOME
EXPERIMENTER

Many readers of AUDIO are capable of
taking a published circuit and building
a unit from it. In the case of the Acous-
tech |, there may be many difficulties
and a stiff cost. Several of the silicon
transistors used in the circuit are de-
signed specially for Acoustech by Tran-
sitron Electronic Corporation of Wake-
field, Massachusetts. The nearest com-
mercial equivalent to the ST7175 costs
well over $20 each, and the nearest
commercial equivalents to the ST1613
and ST4361 cost over $10 each. The
Texas Instrument germanium 2N1046
drivers cost $10. (All prices quoted are
for small-quantity lots.)

*Details about Tandberg Tape Recorders

MODEL 74

Complete Stereo Music System.
Features: 3 speed, 4 track
stereo record, stereo playback
with a power amplifiers and 2
built in speakers.

List $399.50

Jc’lndbﬂfﬂ of America,
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MODEL 64

Stereo Record/Playback Deck.
Features: 3 separate heads,
monitoring on tape, multiplek
input, 3 speeds, automatic tape
stop, sound-on-sound. Remotk

control start-stop available.
List $498.00

WWW ammerieaniadiahietary com

MODEL 8

Monaural Record/Playback.

Features: 2 speeds, 2 heads,
power amplifier, built-in
speaker. In 2 track or 4 track
models. Remote control start-

stop, fast rewind.
From $219.50

Inc., P, 0. Box 171, 8 Third Ave., Peiham, N. Y.
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IF YOU WANT BETTER,
CLEARER AND
MORE NATURAL SOUND . ..
USE SOUND JUDGEMENT!

There is only one way to build a tape recorder
that gives the clearest, hest sound. You must start
with the very best components and fine, exacting
workmanship. These are basic.

Specifically, you must choose a motor with
enough power and it must be synchronous. You
cannot skimp on the cost of this motor. Only a
synchronous motor provides the necessary motion
for flawless operation without noticeable wow or
flutter.

Your tape recorder requires other essentials,
too. The amplifiers must have the least possible
distortion and the hest possible frequency response.
They must be designed for the least possible service.
They should have military-lype printed circuits.
These circuits provide contact at all times, do not
break down, and are easily serviced when necessary.
The components must be reliable. They should have
a rating of a multiple of the actual voltage or am-
perage required. Components such as these are ex-
pensive. But, economy here is false economy . . .
and false economy leads to big service bills later on.

Your tape recorder must also be light and
compact for easy carrying. Total weight should be
arounid 20 lbs. which allows for inclusion of all
operaling features needed for ideal performance.

The magnetic heads for your recorder are,
of course, most important. The recorder manu-
facturer must build these carefully with the precise
gap needed for optimum performance. The position
of the heads must be adjustable to within a few
thousandths of an inch. This will keep the two or
four recording tracks within established standards.
These finely designed magnetic heads should also
resist the abrasive action of recording tape. This

prevents their being worn out in a short period
of time. Consequently, they will last for many
thousands of hours of recording pleasure.

Your recording instrument must also have a
tape transport system that is smooth and reliable.
The transport system should give you an immedi-
ate change of speed, without wearing out or break-
ing down. It must give you minimum tension and
use only precision-built components. These quality
components should be the result of months of re-
search and testing by the finest stafl of tape re-
corder engineers . . . engineers who could not be
duplicated for any amount of money. Here again,
any economies can lead only to poor performance.
And, poor performance does not result in clear,
natural sound.

A word about the personnel who design and
construct vour tape recorder. They should consist
of a great number of qualified engineers {average
key personnel length of employment is 18 years!)
working along side of skilled craftsmen, artisans
and assembly people all of whom own a share
in the manufacturing company. This concept of
“everyone a co-owner” results in a deep personal
interest in the design and manufacture of a prod-
uct. And it means unchallenged quality for you.

As a final touch, your quality tape recorder
should have the fine styling suited to any decor
or for installation into any quality hi-fi system.
Its case, knobs and top plate must be sturdy. This,
too, guarantees many hours of uninterrupted,
pleasurable performance.

Now you have your tape recorder! More ac-
curately, you have a TANDBERG TAPE RE-
CORDER. There is no outward, apparent difference
between a Tandberg and others . . . but there is
a FUNDAMENTAL difference. The Tandberg tape
recorder superficially may look like others. But,
when you check all the components mentioned
above the differences are enormous! The superior
quality is evident.

The Tandberg runs smoother. It is more
reliable. IT DOES PRODUCE DISTINCTLY
BETTER, CLEARER, MORE NATURAL SOUND.

Jandberg

MULTIPLEX CIRCUIT ALIGNMENT

(from page 32)

these adjustments, reduce the 19-ke sig-
nal gradually. This ensures that the eir-
cuifs are so aceurately tuned that they
will remain synchronized even with low
inputs. This may sound like a haphazard
procedure, but it works. We have tried
it on several multiplex tuners—some
with the various circuits identified (as
they all should be), some with none
marked, and one without even a sche-
matic. When the 38-ke output is at a
maximum, the final steps take the form

AUDIO e JANUARY, 1963

of “touching up” operations—rather like
a vernier adjustment on those previously
made.

For the final steps, feed a 1000-cps
signal into the left input of the genera-
tor and a 60-eps signal into the right in.
put. Adjust the signal levels so that they
are approximately equal (an input of
5 volts on each channel will make this
possible). With the pilot signal ox~, feed
the composite output to the input of the
multiplex ecirenit. Connect the ’scope to

WWW ameracaaradioRietery com

Fig. 7. Patterns obtained with modula-
tions of 1000 and 60 cps on the respec-
tive channels, and ‘scope connected to
output of 1000-cps channel. (A), left,
shows optimum adjustment of 19- and
38-kc circuits; (B), right, shows 60-cps
modulation on 1000-cps pattern with in-
correct adjustment.
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the left-channel output and adjust the
horizontal sweep for 60 cps, synchro-
nized to the line frequency. The pattern
should resemble that of (A) in Fig. 7.
Then readjust the 19- and 38-ke circuits
very slightly to make the top and bot-
tom edges of the pattern as straight
as possible—misadjustment will cause
notches to appear on these edges as in
(B) of Fig. 7. If there is a separation
control on the multiplex unit, trim it also
for minimum notching.

Then conneet the ’scope to the right-
channel output. The pattern should re-
semble that of (A) in Fig. 8 Readjust
the eireunits again, very carefully and

minutely, to determine if there |is any
improvement over the adjustments previ-
ously performed with the left-dhannel
adjustments. Misadjustment with the
right-channel display will widén the
trace appreciably so that the pattern re-
sembles that of (B) in Fig. 8. The cor-
rect adjustment of the 19- and 38{ke cir-
cuits and the separation control will give
a minimum of 1000 eps ou the¢ right
channel, and a nminimum of 60-eps noteh-
ing on the left channel.

It is advisable to recheck the|entire
final adjustment procedure with the in-
put signal reduced as much as pgssible.
At a certain minimum signal input to

el(":'f‘?:‘/ i

§ BURGESS

9 €
jastic all purpos
t extra-play

WAGHETIC RECORD

P

mylar

G TAPE

ON

YOU GET 2
COMPLETE LONG
PLAY RECORDS

NE REEL OF BURGESS TAPE

New 1500’ 1.0 mil Mylar* or Acetate, at 772 IPS

No more cutting out the last selec-
tion of your favorite record and no
more unused tape on the end of the
reel. It’s the right amount of tape
to do the job completely — from
Burgess.

Burgess 1500’ reels are priced
right! Only a little more than 1200’
reels — substantially less than 1800’
reels!

RRNN
BURGESS

*T.M, of DuPont
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BURGESS TAPE MEETS HIGHEST
PROFESSIONAL STANDARDS
Burgess Magnetic Recording Tape
gives you Lower Print-Through
even after months of storage, Higher
Frequency Response, Freedom from
Flake-off, Superior Built-in Lubri-
cant and Consistent Quality, reel
after reel.

BURGESS BATTERY COMPANY

Division of Servel, Inc.

MAGNETIC TAPE DIVISION

Freeport, lllinois * Niagara Falls, Canada
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Fig. 8. Same as Fig. 7, except ‘scope con-
nected to output of 60-cps channel. (A),
left, shows correct adjustment, with mini-
mum of 1000-cps signal on the 60-cps
pattern: (B), right, shows incorrect ad-
justment, with large amount of 1000 ¢cps
showing up as a wide band on the 60-
cps pattern.

the multiplex unit, the output patterns
will no longer resemble their original
form but will become a mixture of both
—looking rather like the pattern from
an audio amplifier which is oscillating on
part of each cycle of the input signal.

Conclusion

While these instructions may not be
strietly in accordance with those issued
by the manufacturers of tuners or adapt-
ers, we believe that they will enable any
careful technician to align multiplex
equipment for eclose-to-optimum per-
formance. While it is possible that more
sophisticated equipment may give better
results, it is inevitable that the servicing
procedure must be simplified so that
every hi-fi serviceman will be able to
make complete adjustments on stereo eir-
cuitry. There was a time when it was
thought impossible to align any radio
receiver properly without a sweep oseil-
lator and a ’scope, yet today there is no
low-priced sweep oscillator for AM
alignment. FM recievers were considered
even more difficult, but several of the
modern kits make it about as simple as
tuning in a station.

No part of audio servieing 1s actually
very difficult. Of course there is still the
problem of the intermittent, but a little
common-sense applied along the right
lines can reduce even this difficulty to a
minor annoyance.

As we hope to show in future articles,
the diffienlt we can solve immediately—
the impossible may take a little time.
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BOOK REVIEW

(from page 2)

to distill out those attributes which make
a particular hall liked for a particular
type of performance. In other words it is
now possible to define what is necessary
to make a good, very good, or excellent
hall.

Frankly we were greatly impressed by
the scientific approach taken by Dr.
Beranek. Our only reservation is directed
at the validity of drawing such broad con-
clusions from such a relatively small
sample. One of the small bits of hereto-
fore useless information that has stuck
with us from our college days is that a
significant statistical sample is patterned
to eliminate all of the intangibles except
those being tested. It would seem that the
main qualification for inclusion on “the
list” was fame or position. But perhaps
we are expecting too much at this time. A
good start has been made.

The numerical rating scale developed
in this book is obviously a numerical way
of stating the various ingredients which
go into a hall. In Dr. Beranek's scale, he
has taken the terms he defined previously,
seasoned them with the judgements of
musicians, added a pinch of measure-
ments, and came up with a recipe he likes.
In reality there is much more to it than
this simple simile would indicate-——experi-
ence, sincerity, and humility. Anyone who
reads Dr. Beranek’s book is sure to be im-
pressed by his earnestness and complete
lack of pretention. In other words this
numerical rating system is the best sci-
entific effort of a knowledgeable and
serious gentleman. It is too early to tell

whether his assumptions are correct. In
our judgement this is also true of Phil-
harmonic Hall, in spite of the critical
comments of the first few weeks. Some-
how these early comments remind us of
the reactions which usually accompany
wearing new shoes; they pinch here and
there and perhaps make strange noises
until feet and shoes become thoroughly
acquainted.

In Appendix I Dr. Beranek analyzes the
prevailing method for calculating audi-
ence absorption and points out that it
may very well lead to an erroneous value.
Certainly it can be demonstrated that
even the originator, Sabine, was unable
to predict reverberation accurately using
the number of people in the audience as
an index of absorption. Dr. Beranek pro-
poses instead that the area occupied by
the seats be used. Relating this concept
to the statistics of known halls seems to
corroborate his assumption. All that re-
mains is to prove it in the design of new
halls. We are eagerly waiting for the
answer from Philharmonic Hall.

An Important Book

As we said before, Dr. Beranek’s book
is important in that it provides a method
of attack for a problem which has defied
solution: a scientific method for designing
good music-reproducing halls. Whether or
not we agree with the particular answers
he arrives at, we are in agreement with
his approach. We do heartily recommend
this book for every concertgoer as well
as those professionally involved with
acoustics and sound system design.

D. Saslaw

(As a service to AUDIO readers, we are
making this book available through the
Audio Library.)

LIGHT LISTENING

(from page 10)

second recording speed used. The meticulous
care employed in checking out all circuits and
the recording equipment itself certainly pays
handsome dividends in most of today’s top
recording from Germany and this one {s no
exception. No equalizers or limiters were used
in the production of this recording. While no
one can quarrel with the sound on this dise,
few of us will be tempted to throw away the
competing versions of this muslc that we may
happen to have in our libraries. The German
ensemble under the direction of Hans Wege
tries hard to latch on to the saucy style of
Leroy Anderson’s compositions but it doesn’t
quite come up to existing performances by
Arthur Fiedler or Frederick Fennell—not to
mention the recordings made by the composer
himself.

Oklahoma/Carousel/The King and |
Capitol STCL 1790

When the movie versions of these Rodgers
and Hammersteln shows appeared some years
ago—*"Oklahoma” in 1955 and the others in
1956—Capitol acquired the master tapes of
the scores recorded in stereo on Hollywood's
sound stages. Issued as single albums, some
of these shows were among the early stereo
diges to reach me back In the days when
tone arms and Dickups were nowhere near as
good as they are at the present time. Now
that Capitol has brought out new pressings
of all three productions in a deluxe album set,
these deservedly popular recordings are DoOw
available In better sound. Although the origi-
nal stereo discs show improved response with
today’s playback equipment, the newer press-
ings have better surfaces, slightly higher sig-
nal level and improved overall presence that
puts them just about on a par with recently
recorded movie tracks, =

VIENNA

Electronic Applications Inc. of Wilton, Connecticut, USA, repre-
sentatives of AKG Vienna, are so busy selling and shipping the new
AKG DI19-E* microphone and “Ear Witness” K-50%%* headsets
that they did not have time to prepare copy for this space.

*$60.00 user net
*%$22.50 user net

P.S. Best wishes for all our friends for the holiday season.
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All merchandise is
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fresh & guaranteed.
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SYSTEM?

TIME PAYMENTS AVAILABLE
Up to 2 years to poyl!
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Acoustic Research
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Wharfedale
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Texas Crystals
Concertone e Viking
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General Radio
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Pickering ® Gray
Avdio Tape
Magnecord
Rockford Cabinets
Artizan Cabinets
*Fair Traded

85-AMCortlandtSt.,N. Y. 7, WO 4.1820

CIRCLE 64B
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ABOUT MUMIC

Haroild Lawrence

Music To Sell By

Ever since the first street vendot hawked
his wares in some ancient eity, music and
selling, like love and marriage, have gone
together. The rag-and-bone dealers, the
scissor-grinders, the eel merchants| and the
rat-killers all used music to convey their
sales messages. Their street eries fvere the
forerunners of today’s “jingles.” But they
were a far cry from what has lecome a
multi-million dollar business.

The explosive growth of sales music is
a postwar phenomenon brought gbout by
television. Until the late 1940’s, advertis-
ing agencies produced nearly all the broad-
cast commercials themselves. Because they
concentrated their expression in newspapers
and magazines, they maintainefl small
radio and television departments. In a real
sense, the majority of the commereials
written in those days were ‘“messpges,” a
word whiech announcers employ loosely to
refer to anything from a jJingle to a
“dramatization.” With the emphasis now
switching to the communications media, the
agencies began to farm out the work of
creating musie and lyries to ind¢pendent
producers. i

Almost overnight a new industry sprang
into being. Today, commerecials for radio
and television are turned out largely by
some twenty-five companies, located in
New York, Los Angeles, and Chicagp. These
hawkers are on much higher soecial, eco-
nomic, musical and literary planks than
their street-ecrying predecessors. The per-
sonnel of a typieal jingles firm might in-
clude a eomposer who studied musiec under
Hindemith at Yale, a lyricist with| Broad-
way shows to his credit, and a yersatile
side man who has played recording dates
of all kinds, from Stravinsky to réck-and-
roll.

Fig. 1. Gene For-
rell (left) with sing-
ing group.
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The influx of this specialized talent in
a field once dominated by hack writers has
had a profound effect on the “sound” of
advertising. Aggressive, between-the-eye
merehandising is still with us, of course,
but the soft-sell commereial with imagina-
tive musieal treatment is now preferred by
many agencies and sponsors.

Of the dozen-odd jingle ecompanies op-
erating in New York, Forrell, Thomas and
Polack Associates, Inc. is one of the most
active. During its six-year existence it has
serviced an impressive list of cHents includ-
ing Trans World Airlines, Schacfer Beer,
York Cigarettes, Wonder Bread, Ford,
Chevrolet, Hostess Cakes, and others. The
enterprising trio consists of Gene Forrell,
a film composer, singer and conductor; Ed-
ward Thomas, formerly a reeording artist
(guitar), arranger, and group singer; and
James Polack, a musical comedy singer
whose background ineludes stints with the
George White Scandals and the St. Louis
Munieipal Opera. Before merging their
talents, all three already had excellent con-
tacts in the advertising field.

F. T.P. Associates rarely sce the client
who commissions their jingles. Once they
land an account, they deal exculsively with
the people from the agency. Together,
hawkers and advertisers set the complicated
machinery into motion that will one day
preduce a one-minute commereial.

In its initial stages, jingle-making has
the flavor of politics—the agency suggests
to F.T.P. a “copy platform” and a “cam-
paign theme.” IP.T.P. writes variations on
this themne and submits them to the agency.
The text approved, next comes the music.
As many as seventeen tunes have been com-
posed; and an elimination session is sehed-
uled. Following this, Thomas brings his
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guitar and a rhythm section along with him |

to play and sing the three “finalist-melo-
dies” to the agency. His partners join in.

Finally, the advertisers settle on a tune. |

The elient pays a nominal fee for record-
ing a “demo.” Usually, this trial session is

performed by a skeleton instrumental group |

(piano and rhythm seetion) and a vocal
quartet. If the demo recording costs exceed
the agency's estimate, F.T.P. pays the extra
charges. Three to five versions of the win-
ning melody are recorded.

The tape or dise demo then goes to the
agency, whiech in turn submits it to the
client, who makes the final selection.

The recording date, the size of the musi-
cal forces, and the number of spots to be
recorded are now decided upon. The jingle
is to be given the full-scale treatment:
strings, winds, brass, rhythm seetion, harp,
two pianos, and a voeal sextet.

At last, the long-awaited day has ar-
rived. The control room resembles a shuttle

L s

Fig. 2. “i think that's it/ (Photos: Harold
Lawrence.)

car during rush hour, as engineers, agency
people, secretaries, and F.T.P. men squeeze
past each other entering and leaving the
glass-pancled nerve center. Thomas, on the
podium, eheeks the score and the stopwatceh,
and signals for the first take.

Here are some random bits of dialogue
between the control booth and studio:

C.R.: “Youwre five seconds cver.”
Thomas: “You're darn right. Gonna have
to pick up the tempo.” C.R.: “Let’s put it
on and see what happens.”

Vocal group (singing): “Look for to-
morrow's features/In your gasoline today!”
C.R.: “Hold it. You’ve been saying features
together for fourteen times. What hap-
pened §”

C.R. (to singer) : “Are you doing B Flat
in the last chord? Well, that should be
heard. (To another singer) Also, the G
is very strong.”” Singer: “I’ll sing E Flat.”

C.R.: (interrupting take): “Two things
wrong. . . . It seemed to increase tempo
as it went along. And wateh your pronumn-
ciation! It's Sunoco, not Senoco.”

After attending a jingle recording ses-
sion, it would surprise no one to learn that
more nmoney is spent produeing a minute
commereial than a full LP of popular
music. Says Gene Forrell: “People expect
to he entertained by jingles.” People, that
is, besides the agency and the elient. ZE
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INSTRUMENTS
for AUDIO
MEASUREMENTS

MODEL 410 DISTORTION METER

e Measures audie distortion, ndise level and AC
voltages * Also a versafile vacuum tube veltmeter.
« Distortion levels as low as .1% can be measured
on fundamental frequencies from 20 to 20,000 cps,
irdicates harmonics up to 100,000 cps  Distortion
measurements can be made on signal fevels of .1
volt to 30 volts rms « The vacuum tube voltmeter

Model 210

N.odel 410

provides an accuracy of Z=5% over a frequency range
from 20 cps to 200 KC. For noise and db measure-
ments, the instrument is calibrated in 1 db steps
from 0 db to —15 db, the built-in attenuator pro-
vides additionai ranges from —b60 db to -}50 db
in 10 db steps.

MODEL 210 AUDIO OSCILLATOR

« Provides a sine wave signal from 10 cps to
100 ke « Output level within =1 db when working
into 600 ohms {reference 5 kc} < Power oufput,
variable to abave 150 mw < Hum and noise, —70

db at 5 volts output < Distortion is less than .2%
at 5 volts output from 50 to 20,000 cps, slightly
higher at higher output and frequency extremes.

These instruments are supplied with many B.C. station installations
for FCC Proof-of Performance fests.

BARKER & WILLIAMSON, Inc.
QRadio Communication Equipment Since 1932
STillwell 8-6581

BRISTOL, PENNSYLVANIA o

CIRCLE 65A

W! Amazin

NO MONEY DOWN

g Performance!

NE
E2riterion”

120-WATT
ALL-TRANSISTOR
STEREO AMPLIFIER
KIT

A completely new integrated all-transistor stereo
amplifier kit utilizing the latest, most advanced
technology. Compare it with kit and wired am-
plifiers costing much more!

m 120 watts (60 watts per channel} 8-ohm load
m 76 watts (38 watts per channel} 16 and 4-ohm
load = 10 to 25,000 cps = 1 db at rated power
® 72 transistors, 14 diodes = Superb dynamic
range ® Heat-free circuitry = Freedom from
microphonics = Complete stereo control facilities
® Easy-to-wire printed circuit boards; many com-
ponents are pre-riveted m Beautifully Styled
KT-900 WX Net 134.50

LAFAYETTE Radio ELECTRONICS  J Rush me FREE 388
I pept. A3 P.0.Box 10, Lol Sy o vy
Syosset, LI, N.Y. ‘ ’ =
! (RO e ey enclosed | AFAYETTE Radio ELECTRONICS
] Syosset, L.I, N.Y.
OTHER LOCATIONS
| NAME . :‘amaiyca 1(331’3N'Y'v Scarsdale, m
, NY. s, N.J.
i ADDRESS .. . Pl?ivnfig{d, N.J. Neel?r?(luz, N.J.
] Bronx 58, N.Y. Boston 10, Mass.
CITY .. ZONE .. STATE .. .. Natick, Mass.
L---------------Lﬂ---lﬂi------

CIRCLE 65B

WWW ammerieaniadiahietary. com.
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NEW PRODUCTS

® 4-Speed Tape Recorder. The new Norelco
Continental 401 (Model EL3534) 4-track
stereo record and playback tape recorder
is completely transistorized and features
the 15/16-ips speed for up to 32 hours of
recording on a standard 7-inch reel. The
Continental 401 is self-contained. It in-
cludes two preamplifiers, two power am-
plifiers, and two loudspeakers, one of
which is in the romovable cover to permit
realistic stereo separation during play-
back. The 401 records stereo and mono, and
plays back stereo on mono tapes through
the unit itself or through an external sys-
tem. The machine has inputs for recording
from microphone, tuner, and phono with
facilities for mixing, multiplay (sound-on-
sound recording), and a special input jack

for a footswitch control. An output jack
for monitoring with stereo headphones
has also been incorporated in the unit.
Stereo monitoring is also possible via the
internal loudspeakers. The Continental 401
comes furnished with the Norelco dynamic
gtereo (dual elements) microphone. Speci-
fications of the 401 are: Frequency re-
sponse at 7% ips is 60-16,000 cps (+ 3 db);
signal-to-noise ratio is better than — 48 db;
wow and flutter (rms) at 7% ips is less
than 0.14 percent; bias frequency is 50,000
cps; input sensitivity is 1 mv for micro-
phone and 150 mv for radio-phono. Built-in
circuitry permits mixing the microphone
and radio inputs. Price is $399.50. North
American Philips Company, Inc., High
Fidelity Products Division, 230 Duffy Ave-
nue, Hicksville, New York. A-l

® New Sound-Column Speakers. R. T.
Bozak has announced the availability of
a new series of sound-column speakers for
use iIn auditoriums, theaters, outdoor
stadia, halls, and other Ilarge-audience
gathering places. The units are desigmed
to offer superior performance through
clear, undistorted sound dispersion and

full high fidelity quality. They feature
groupings of Bozak M-109 outdoor speak-
ers arranged in vertical array and en-
closed in weatherproof baffles. The com-
pany revealed that the new sound columns

66

were used at a series of recent ¢oncerts
given by the ‘“King of Swing,”| Benny
Goodman, and his orchestra updn their
return from a tour of the Soviet, Union.
Mr. Goodman performed at the Yale Bow),
New Haven, Connecticut; Ravinia Park,
Chicago and at Dogwood Hollow Park,
Stony Brook, Long Island. R. T. Bozak
Mfg. Co., South Norwalk, Conn. A-2

® Integrated Stereo Tuner-Amplifier. The
new Kenwood Model KW-40 receives AM,
FM, and FM-stereo programs and ilequires
only the addition of a pair of loudspeakers
to function as a complete system. The
power amplifier, Kenwood claims, will de-
liver 20 watts per channel at less|than 1
per cent harmonic distortion. The |control
center has inputs for a low-level magnetic
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stereo phono cartridge (as well Jas for
high-level ceramic or crystal steréo car-
tridge) and provides RIAA phono d€qualiz-
ation. Features of the KW-40 are|a con-
veniently accessible jack for stere¢ head-
phone listening, convenient speaker|cut-off
switch for private listening, and a method
of “stereoc subcarrier” tuning. With the
subcarrier tuning in operation, only sta-
tions broadcasting stereo progran&s are
heard at normal volume, as the dial is
swept across the FM band. After a desired
stereo station is located, a switch is
flipped to receive both channels! Tone
controls, stereo balance control, rumble
and noise filters, loudness compensation,
blend control for stereo effect, and a.f.c.
are other features of the KW-40. Kenwood
Electronics, 212 Fifth Avenue, New York
10, N. Y. A-3

® Condenser Microphone Calibrator. B & K
Instruments announces the Model 4220
Pistonphone, a small battery-driven! preci-
sion sound source for quick, accurate and
direct calibration of measurement mmicro-
phones, sound measuring instruments, and
sound tape recording equipment. cali-
bration accuracy of 0.2 db is assured at a
controlled frequency of 250 cps ahnd 124
db (referred to 2 x 10+ microbar]. The
Pistonphone is rugged in design to|fulfill

the need for accurate calibration in the
field and laboratory. The calibration pro-
cedure of fitting the Pistonphone cpupler
over the condenser microphone is| quite
“Idiot Proof” and not subject to variations
in the manner of holding. With thé high
level output of 124 db, accurate cdlibra-
tion can be performed even in very noisy
surroundings. Each Pistonphone is cali-
brated at normal atmospheric pressure. A
barometer is supplied with each unit to
indicate ambient pressure correctign di-
rectly in db. Price is $245. B & K Instru-
ments, Inc., 2972 West 106th St., Cleve-
land 11, Ohio. A-4
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e 50-Watt Public Address Amplifier. A
new professional quality 50-watt public
address amplifier featuring the latest in
styling, the Knight KN-3050, is offered by
Allied Radio Corp. This amplifier will
meet most public address requirements

and may be used effectively in halls,
school auditoriums, churches, or other
large gathering areas. Features include

full mixing of four microphones; remote
mixing facilities; sockets for plug-in low-
impedance microphone transformers; cali-

brated sound level meter, separate bass
and treble controls plus a master gain
control. There are balance controls for
output tubes and hum; boost and cut-type
tone controls; an anti-feedback control,
and a pilot light. Another important fea-
ture is an output jack for simultaneous
recording. Special circuits are incorpo-
rated to reduce feedback and avoid trum-
pet burnout. The KN-3050 has an alumi-
num and black case. Its size is 6% by 17%
by 11 inches and it weighs 29 lbs. The unit
is priced at $129.50 (Allied Cat. No. 57 DU
055). Allied Radio Corp., 100 Western Ave,,
Chicago 80, Il A-5

e Slim 3-Way Speaker System. The EICO
HFS-6 speaker system can be either wall-
mounted or placed on a narrow shelf in
any desired location, above room furniture
where required. Of paramount importance,
however, is the performance of the HFS-6.
It uses three speakers of advanced design
plus carefully designed cross-over and
balancing networks. The hand-rubbed,
oiled, solid-walnut enclosure has a ducted
port and is only 53%-in. deep. Mounting
hardware is supplied. The 10-in. woofer
has an impregnated cloth suspension and
3, -1b. ceramic magnet. Free-air resonance
is 30 cps. The 8-in. closed-back mid-range

speaker has high internal damping for
smooth response. The special dome radia-
tor ultra-tweeter extends response to be-
yond audibility. There is an LC crossover
at 600 cps and a bridging capacitor at 4000
cps. Rated impedance is 8 ohms and rated
power handling capacity is 25 watts. List
price in kit form is $52.50, and wired
$62.50. BEICO Electronic Instrument Co.,
33-00 Northern Blvd, L.I.C.'1, N. Y. A-6

e Retractile, No-Scratch Cartridge Assem-
bly. A Stereo Dynetic cartridge assembly
with a retractile safety suspension system
has been announced by Shure Brothers,
Inc. It is designed for use with Garrard
Automatic Turntables and features
scratch-proof operation. Called the Shure
“Gard-O-Matie,” the new cartridge assem-
bly includes a Dynetic cartridge installed
in a tone arm head. This assembly is avail-
able as the Model M99/A for use with the
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Scott Stereo Tuner Kit
Wins Rave Reviews
from every Leading Hi-Fi Expert!

Just one year ago Scott introduced the LT-110 FM Stereo Tuner Kit.
High Fidelity Dealers built this superb kit themselves, examined its
many features, and recommended it without reservation. Enthusiastic
kit builders deluged us with mail. Now the verdict is in from all the
leading technical experts. Never before in the history of the industry
has a single kit received such unanimous praise. We reprint a few
excerpts below.

from
POPULAR ELECTRONICS

“No commentary on Scott Kits would
be complete without first mentioning
that this company pioneered new areas
in the hi-fi kit market and brought
forth several (then-radical) innovations.
One of them continues to fascinate all
purchasers of a Scott Kit — the full-
color instruction manual. . .. Scott also
pioneered the Kit-Pak — a shipping
container which serves as a temporary
workbench and storage box . . . a test
model of the LT-110 was wired at
POPULAR ELECTRONICS in just
under five hours. Another 40 minutes
was used for careful alignment and the
tuner was “on the air.” ... The L'T-110
met or exceeded all the manufacturer’s
detailed specifications on sensitivity,
distortion, output level, a.c. hum, and
capture ratio . . . the audio response is
excellent, being within + 1 db, from
approximately 20 to 16,000 cycles. . . .
Channel-to-channel crosstalk is partic-
ularly excellent both in terms of uni-
formity and the fact that it holds up
well above 10,000 cycles. . . . Frequency
drift of the L'T-110 from a cold start
is extraordinarily low — less than 5 kc.
The a.c. hum level (referred to 100%
modulation) is low and exceeds the
manufacturer’s rating by 5 db. .. . It’s
difficult to imagine a kit much simpler
to assemble than the L'T-110. The full-
color instruction book eliminates just
about the last possible chance of
wiring errors. . . . From a plain and
simple operational standpoint, the
L1-110 works well and sounds good.”

Popular Electronics, Oct. 1962
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from ELECTRONICS WORLD

“Construction time for the unit
we tested was 6)2 hours, without
alignment . . . in listening tests,
the tuner showed its high useable
sensitivity to good advantage.
Using an in-door antenna which
produced marginal signal to noise
ratios on most other tuners we
were able to get noise-free, un-
distorted stereo reception. It’s
quite non-critical to tune, hardly
requiring the use of its tuning

b2l
meter. Electronics World, Nov. 1962

from AUDIO

“The LT-110 (is) so simple to build
that we unhesitatingly recommend it
for even the novice. . . . We found that
the useable sensitivity (IHFM) was
2.1uv . . . a fine stereo tuner and an

unusually easy kit to build.”
Audio, April 1962

.

from RECORD GUIDE

“Jt seems to me that every time I
turn around I am building another
of H. H. Scott’s kits. And each
time I end up praising the unit to
the skies.

The Scott instruction books should
be a model for the industry. They
feature full-color, step-by-step,
illustrated directions. Each resistor
or other component is shown iIn
the progressive phases in its color
code and in its proper position. ...

There is no audible drift in the
LT-110 whatever. You can shut the
tuner off on a station and pick it
up the next day, perfectly tuned,

WWW ammerieaniadimhistary com

without touching the tuning dial.
No AFC circuits are included in
this tuner and none are needed.

This tuner kit has to be ranked on
the same plane as H. H. Scott’s
factory-wired units. It is an excel-
lent product, and because of its
conservative parts very likely to
give long, trouble-free service.”

American Record Guide, Sept. 1962
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Now Sonic Monitor* Added

Scott’s unique Sonic Monitor has now
been added to the LT-110. This foolproof
stereo signaling device tells you audibly
when you are tuned to a stereo station.
If you want the best in kits, visit your
Scott dealer. Choose from:

LT-110 FM Stereo Tuner Kit...$159.95

LK-48 48-Watt Stereo Amplifier Kit . . . $124.95
LK-72 80-Watt Stereo Amplifier Kit . . . $159.95
LC-21 Stereo Control Center Kit . . . $99.95
LK-150130-Watt Stereo Power Amplifier Kit...$169.95

*Patent Pending. (All pricesslight!y higher wWest of Rockies.)

SCOTT

H. H. Seott, Inc.. 111 Powdermill Rd., Maynard, Mass.
Dept. 35-1

Rush me complete details on your LT-110 M
Stereo Tuner Kit and other superb Scottkits.
Be sure to include your new free Stereo Record,
“The Sounds of FM Stereo’” showing how new
FM stereo sounds, and explaining important
technical specifications.

Name

Address

City State
Export: Morhan Exporting Corp., 458 Broadway, N.Y.C.
Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto
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STEREOTRON

Responds to weakest signals but strong
signals won't overload it

New Stereotron Antenna and 2 Nuvistor FM
amplitier 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 only 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 1 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 Stereotron 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

ot Winegard

ANTENNA SYSTEMS
3008- 1 Kirkwood Blvd. ¢ Burlington, Iowa
CIRCLE 68A
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Garrard Type A Turntable, and the|Model
M99/AT6 for use with the Garrarid ATS6
Turntable. These Shure cartridge assem-
blies are designed to track at 2 fo 2%
grams. When force on the arm equals

or exceeds 3 grams, the cartridge rdtracts
into the head, with no increase in tracking

force. Excessive force on the arin re-
sults in a small, plastic, non-scrafching
‘lip” on the cartridge head making con-
tact with record. Price of either the M99/A
or M99/AT6 mounted in plug-in head is
$49.50, audiophile net. Shure Brothers, Inc.,
222 Hartrev Avenue, Evanston, I1l. A-7

® New Version of LT-110 FM-Stereo Tuner
Kit. The Scott L'T-110 FM-Stereo turner kit
has been redesigned to include Scott's
unigue Sonic Monitor (pat. pending)! This
Scott invention signals the listener audi-
bly to tell him when he is tuned to a sta-
tion broadcasting in FM Stereo. Tb use
the Sonic Monitor, the listener simply
turns the switch to ‘“Monitor” and [tunes
across the FM dial. When he reaches a
station broadcasting in FM stereb, he

hears a tone through his speakers. [Then
he switches back to “Listen” and| FM-
stereo reception. Other changes haveibeen
made in the LT-110. It is now packaged in
Scott’s new Kit-Pak container. All barts
come mounted on special Part-Charts in
the order used. There is a separate blister-
packed Part-Chart for each page i1 the
full-color instruction book. The instrulction
book has been rewritten, making it |even
easier to follow. The face-plate of the LT-
110 now has a brushed gold finish, mdking
it a perfect match to Scott factory-wyired
units. H. H. Scott, Inc.,, Dept. P, 111 Pow-
dermill Road, Maynard, Mass. A-8

e Moderate-Price 8-in. Loundspeaker. A
new moderately priced high fidelity loud-
speaker, the Michigan MCS8, has just |been
introduced by Electro- Vmce Inc. This new
loudspeaker, E-V officials claim, offers for
the first time a combination of true |high
fidelity speaker characteristics and a price
structure competitive with that of quality
replacement-type loudspeakers. The wide
range, low cost, and high efficiency of the
MC8 make it
ideal for use in
home high fidel-
ity systems,
quality back-
ground music,
sound reinforce-
ment systems,
and many in-
dustrial appli-
cations. Fea-
tures of the MC
loudspeaker,
first model in
E-V's new -
Michigan Line,

include extra-

slim styling, a

rugged die-cast frame, and an edgewise-
wound voice coil that provides 18 per ¢ent
more efficiency than ordinary coils. The
dual-cone design is claimed to provide
wider range and wider dispersion than
single-cone types. The MC8 has a fre-
guency range of 50 to 13,000 cps &and
power handling capacity of 12 watts, pro-
gram and 24 watts, peak. Inquiries should
be made to: Sales Department, Elecktro-
Voice, Inc, Buchanan, Michigan. A-9

WWW akhefrieaniadiahistory com

® Stereo Tape Recorder. The new Roberts,
Model 997 4-track stereo tape recorder fea-
tures 6 low-impedance stereo outputs,
studio-type VU meters, ‘motor-on’ indica-
tor lights, mute-monitor speaker switch,
and simplified sound-with-sound record-
ing. The 997 is designed to function as a
complete sound system: It has inputs for
stereo record changer and/or AM-FM and
FM-stereo tuner, so that it can serve as
the heart of a stereo system. It is priced
at $449.95. Other features of the 997 in-
clude a multiple-adjustment head; dual
monitor speakers; lever-type automatic

shut-off; dual head outputs: dual preamp
outputs; dual power amplifier outputs;
double fast rewind; automatic shut-off
and interlocking controls that prevent ac-
cidental erasure of recorded tape. The 997
will operate either vertically or horizon-
tally. Tape speeds are 3%, 7%, and 15 ips.
It uses a 24-slot high-torque hysteresis-
synchronous motor with dynamically bal-
anced rotor and flywheel. Roberts Elec-
tronics, Inc.,, 5920 Bowcroft Ave., Los
Angeles, California. A-10
® Line-Radiator Speaker. A new Line-
Radiator public address speaker, the Elec-
tro-Voice LR7, joins the firm’s LR4 and

LR4S. The LR7 is a sophisticated version
of the column speaker offering a well-de-
fined polar pattern with maximum radi-
ated energy in a 160-deg. horizontal plane
and a 45-deg. vertical dispersion. It thus
provides the broadest possible coverage
with an absolute minimum of feedback.
The unit may be mounted in almost any
location, which allows positioning for
most effective audience coverage. No com-
plicated installation accessories are re-
quired, since it weighs only 70 pounds. A
power-handling capacity of 50 watts per-
mits use in a wide variety of indoor and
outdoor installations. The new Line-Radi-
ator is said to provide excellent sound,
despite its low price, through the use of
nine 5” x7” high-quality loudspeakers.
Electro- V01ce, Inc., Buchanan, Mich. A-l11
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That's what our British friends call an
equalizer and, we too, think it is a very
appropriate name. Today’s recording de-
mands continually specify curve bending
for almost every channel. And, the 142"
narrow FAIRCHILD Curve Bender (equal-
izer) offers complete flexibility. Unit in-
cludes five equalization pcints at 4, 6, 8,
10 and 15 kc with a maximum boost or
rolloff of 10 db in 5 steps. The FAIRCHILD
Curve Bender also has low end equaliza-
tion using a maximum of 10 db boost or
rolloff in 5 steps. Easy to install . . .
passive. The FAIRCHILD Equalizer can be
the difference between a hit or miss in
recording sessions.

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

For complete details write

FAIRCHILD

tATION

RECORDING EQUIPMENT COR
10-40 45th Ave., Long Island City 1, K.Y,

CIRCLE 69B

ADVANCE ORDERS

BOUND VOLUMES
1962 Issues
Audio Magazine

Order Now*

LIMITED NUMBER
AVAILABLE

$10.00 EACH POSTPAID
U. S. DELIVERY ONLY

Send Order
and Remittance Today

Book Division
Radio Magazines, Inc.
P.O. Box 629
Mineola, N. Y.

*Delivery January 15, 1963
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 NEW LITERATURE |

o Printed Circunit Materials. Drafting Ma-
terials for use in the layout of printed-
circuit masters are described in a 12-page
catalogue available from Flexigraph Inc.
The catalogue includes information on
precision grids and tapes accurate to plus
or minus 0.001 and die-cut symbols ac-
curate to plus or minus 0.002. Flexigraph,

Ine, Morristown, N, J. A-11
e Soldering Iron Catalogue. An S8-page
catalogue describing Ungar's Imperial

soldering iron is available free. This iron
whicl is designed to meet the needs of
production line assembly operations in
electronic industries is completely de-
scribed in so far as application, specifica-
tions, and user net prices. Also included
are descriptions of the interchangeable
Imperial components such as the pastel-
colored Perma-Kool handles, standard or
grounded cord sets, and 25-30-40-watt
long-life heat cartridges, and 42 Mini-Tip
thread-on soldering tips. Information on
a variety of accessories such as the
“safety guard” holder and the “heat seal”
compound is also included. Ungar Elec-
tronic Tools, Hawthorne, Calif. A-12

e 1963 Catalog. Lafayette announces its
new 1963 catalog, with the latest in elec-
tronics and stereo high-fidelity equipment,
is now available to anyone upon request.
The 1963 catalog contains 388 pages and is
the largest and most comprehensive ever
offered by Lafayette. Featured items in-
ciude Lafayette's exclusive top-quality
equipment in kit form and completely as-
sembled, as well as the latest stereo high-
fidelity components of all major manu-
facturers—tuners, amplifiers, preampli-
fiers, tape recorders, turntables, speakers,
and so on. Also offered are complete selec-
tions of citizens band equipment, optics,
books, tools, radio and TV components and
accessories, cameras, public-address sys-
tems and parts—everything in science and
technology for hobbyists, students, experi-
menters and industry. The free Lafayette
1963 catalog #630 may be obtained by
writing to: Lafayette Radio Electronics
Corp., 111 Jericho Turnpike, Syosset, L. I.,
New York A-13

o Application Manual for Transistor Heat
Sinks. Astro Dynamics, Inc. has made
available at no charge an 18-page manual
containing information on heat dissipa-
tion. The purpose of these notes is to pre-
sent some of the basic principals of heat
transfer in a very simple form and to in-
dicate the steps which lead to the proper
selection of a cooling system for critical
transistor applications. A nomograph is
provided which enables proper selection
of heat sink models suited to any given
application. Inquiries should be addressed
to John H. Sununu, Heat Transfer Lab,
Astro Dynamics, Inc., Second Ave. North-
west Industrial Park, Burlington, Mass.

A-14

o Transistorized Voltage Regulators. The
latest addition to RCA's Application Guide
series, Transistorized Voltage Regulators,
describes step-by-step design procedures
and the solution to sample design prob-
lems for the three basic types of regulat-
ing systems: series, shunt, and combina-
tion series-shunt regulators. Each of these
systems can provide constant voltage,
constant current, or constant impedance
across the load. The Guide covers design
considerations and discusses the numerous
advantages and capabilities of transistor-
ized voltage-regulator types: small size,
low cost, increased reliability and accu-
racy, and extensive control range. Copies
of Transistorized Voltage Regulators,
ICE-254 may be obtained by sending
twenty-five cents to Commercial Engineer-
ing, RCA Semiconductor and Materials
Division, Somerville, New Jersey.
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The world’s smallest watch, $3000
Courtesy of Yacheron & Constantin-LeCoultre Watches, Inc.

makes the
difference

l L
THORENS
TD-124
TRANSCRIPTION TURNTABLE

CRAFTSMANSHIP — unique in its preci-
sion — superlative in its design and style.
These are the marks of a fine Swiss watch:
on these qualities the Swiss firm of Thorens
has built its reputation.

No one surpasses the Swiss in precision man-
ufacturing. And no one has surpassed the
precision-crafted Thorens TD-124 either . ..
with its built-in versatility, its more con-
veriiences, more features than any other
turntable available.

A mere glance beneath the table tells you

why: Machined parts, precision balanced,
polished to mirror-like finishes — no mere
metal stampings these! The finest features

of a belt drive . .. plus idler wheel . . . plus
an 11% pound, machine-balanced table!
Visit a franchised dealer, and see the TD-124
and all the family of fine Thorens turntables
...compare with any other! Or write us for
full specifications, Dept. H-12

Guaranteed for One Full Year.
BASES from $10 to $35

TD-124 — $110 net

Thorens TD-121
$85 net

.. a new Swiss-
precision Thorens
for those requir-
ing only 33% rpm
or other single
speed.

THORENS DIVISION @ New Hyde Park, N. Y.
InCanada: Tri-Tel Associates Ltd., Willowdale, Ont.

CIRCLE 69A
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THE NEW WEATHERS ML66A
IS DESIGNED TO PLAY YOUR
RECORDS WITH MORE CARE
AND PRECISION THAN ANY |
OTHER TURNTABLE YOU
CAN BUY. HERE’S WHY.

Low mass and weight make it perfect for today's
high compliance tonearms and cartridges. Meas-
ures only 163" x 144" x 2%s” high including its
integrated base. Offers quietest performance
{-60db rumble) and most accurate speed (only
0.4% wow and flutter). Exclusive “Seismic Plat-
form'' suspension completely eliminates feedback
Includes

from room vibrations.
7 New Universal

4 % Tonearm

Mount any cartridge in its interchangeable plug-in
shell. Perfect balance eliminates side thrust or
“skating.” Exclusive full-time viscous damping
prevents accidental stylus and record damage, in-
sures that correct stylus force is constantly ap-
plied. Crafted of non-resonant walnut. Mounts on
any other turntable. ML-66A with Universal Tone-
arm—3$99.50. K-66 Turntable, Arm and Weathers
LDM Cartridge — $129.50. K-66P Turntable, Arm
and Famous Professional Pick-up—$195.50.
MT-66 Universal Tonearm only—$31.50.

ML-66A

New Stress-
Generator

LDM
Cartridge

The only cartridge with complete freedom to
respond to the most rapid record groove motions,
reproducing peak passages with no break-up, giv-
ing you the cleanest, most musical sound you've
ever heard. Provides same design principle em-
ployed by the famed Weathers Professional Car-
tridge. $39.50.

G B e e

&

3

Introducing the New
Sound Studio Loudspeaker

| A speaker system of professional
studio quality measuring only 12"
X 20" x 7”. Exclusive Weathers
variable mass damping attains a
transparency and smoothness of
sound previously heard only in the costlier full
range systems. Unique electrical crossover elim-
inates crossover coloration and ringing. Model
SE-200—$99.50.

Write for free catalog: Dept. A-1,

Division of TelePrompTer Corp., @

‘50 W. 44th St., N.Y. 36, N.Y.
CIRCLE 70A
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FM RECEPTION

(from page 20)

Medium Range Reception,
Stations from Different Directions

The reader by this time will probably
have reached his own conelusion that this
calls for a yagi on a rotator, and in most
cases he’s right. The problem is the same
as the previous one with the only djffer-
ence showing in the need to change the
aim of the antenna.

However, in the speecial case of all de-
sired stations being from either the front
or the back of the antenna, there is p bi-
direectional yagi which receives equally
well from either front or back and ex-
hibits medium gain characteristies. Such
an antenna, illustrated in Fig. 4, can

installation.

Fringe Reception, 40 to 70 Miles

Fringe reception ean embrace a great
range of conditions, since this encom-
passes the area where the interveping
terrain may be of utmost importance.
For example, an antenna on high ground,
a few hundred feet or more above gver-
age terrain, ean produee results af 70
miles equivalent to normal elevation re-
sults at 40 miles. Conversely, an| an-
tenna, located in a valley at 40 miles may
give worse results than an antenng in
normal terrain at 70 miles. Predietion of
results is at best a risky thing, |and
reception ean vary from good to impos-
sible within an area of a square mile in
rugged terrain.

The above should not be taken pes-
simistically, but it should not be disre-
garded in considering an antenna instal-
lation. |

In general, one must try, but it is
pointless to try anything other than a

warrant, an antenna rotator.

Certain rules apply. For example, the
higher the antenna, the higher the signal,
but also the longer the antenna lead. And
antenna leads have loss. Usually, beyond
some height, which varies in each loca-
tion, increased height will be counter-
balanced by increased line losses, and
nothing will be gained.

When a practical installation of a
single high gain yagi is not enough, two
avenues of help are open. The first is to
use two yagis—“stacked”—connected, to-
gether to provide additional gain. Such
stacking must only be done according to
the maker’s instructions: improper ¢on-
nections or spacing can result in a loss
rather than a gain.

The other avenue is the use of a lpw-

| noise preamplifier mounted at the an-

WWW amerieaniadiahietary com !

high-gain FM yagi, and if conditions |

save the cost and complexity of a rotator |

FAIRCHILD *
COMVMPRESSOR!

Now you can have apparent loudness on
every microphone channel. The FAIRCHILD
COMPACT COMPRESSOR can give you the
extra “punch” of apparent loudness — the
sound that makes hits. It has built-in flexi-
bility through variable threshold and vari-
able release (.3 to 7 seconds) located on the
front panel. The FAIRCHILD COMPACT COM-
PRESSOR will provide up to 20 db compres-
sion and will not introduce distortion. It is
no larger than a slide type attenuator .

only 1%” NARROW . . . and can be easnly
integrated into all types of equipment.

An Integra/Series Component—Model 663
Price: $158.00

For complete details write

FAIRCHILD

RECORDING EQUIPMENT CORPORATION
10-40 45th Ave., Long Island City 1, N.Y.

CIRCLE 70B

FOR FULL QUALITY

STEREO-MULTIPLEX

OR MONOPHONIC
FM RECEPTION

éA -
-
=
——
Model FM-4

World's Most Complete
line of HI-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 Interstate Bedford, Ohio
Dept. A

CIRCLE 70C
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NEW GIBSON GIRL®
STEREO 4 TAPE SPLICER

The new GIBSON GIRL® STEREO 4, is espe-
cially designed to meet the precise re-
quirements of splicing 4-track tape. A
new streamlined Gibson Girl shape
protects program material on the tape,
yet leaves tape edges free of adhesive.
Splices glide past your tape head with
never a hint of their presence. See the
new GIBSON GIRL® STEREO 4 at your tape
recorder and hi-fi dealer.

List Price $11.50

ROBINS INDUSTRIES CORP., FLUSHING 56, N. Y.
CIRCLE 71B

Chief Fidelitone

ingrcdien A

.
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 71C
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tenna or in the house. The preferable sys-
tem is the antenna-mounted type. Such
preamplifiers amplify the signals as
much as ten times, allowing the tuner to
limit, and thus give hiss-free reception.
Figure 5 illustrates an antenna-mounted
unit and Fig. 6 a set-mounted preampli-
fier.

In effect, an antenna-mounted pream-
plifier takes the signal before it has been
degraded by the lead losses and amplifies
it so that the losses will not increase the
signal-to-noise ratio at the tuner’s input.
In a way, it effectively places your tuner
at the antenna, instead of a hundred feet
or so away through the down-lead.

Super-Fringe Area Reception,
Over 70 Miles

Super-fringe reception is only more of
the same fringe area techniques, used
with greater care. For example, four
yagis may be stacked to provide added
signal.

An antenna or array should not be just
pushed into the air; the area should be
probed for the strongest signals, up,
down, sideways, and front and back. An
antenna or array may be placed on top
of a nearby hill and lines run as much as
a couple of thousand feet, using ampli-
fiers, to the tuner. These techniques
should not be undertaken lightly. Write
to an antenna or preamplifier manufac-
turer for their recommendations before
going ahead.

Survey and probing work should be
done only in the afternoon; signals are
worse during this time of day. Survey
should be made over an extended period
so that a bad day doesn’t fool you. Re-
member that fringe signals fade out, and
they have short-term and long-term
fades.

If all else fails, you can always move
in closer to the transmitter!! ¥:

LETTERS

(from page 6)

with changes of mechanical load.

The question of effective pulley diameter
has only theoretical significance, since belt
slippage requires that the final diameter
be determined experimentally in any case.
Recognizing that there is slippage has prac-
tical significance; it leads to the under-
standing that synchronous motor perform-
ance combined with correct pulley diameter
does not guarantee accurate speed over a
given operational range of mechanical load.
Speed accuracy must be proven in a test
like the “nickel test” proposed in the article.

As for slippage causing an increase of
speed (by a sort of ratchet action of the
pulley), it seemed logical in the absence of
Mr. Subber’s more standard explanation. If
ratchet action is ever an influence, it is un-
proven, and I withdraw it.

EpGar VILLCHUR
Acoustic Research, Inc.
24 Thorndike Street
Cambridge 41, Mass.
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the most
noise-free
recordings
you have
ever

heard

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 noise
figure of 3 db, measured over the entire audio
band (rather than the usual single frequency). This
noise figure remains stable over large collector-
emitter voltage swings and despite large varia-
tions in source resistance,

Hear the new transistorized Norelco Continental
‘401’ « 4-track stereo/mono record and playback
» 4 speeds: 7%, 3%, 1% and the new 4th speed
of "4 ips which provides 32 hours of recording
on a single 7” rzel « 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 7Y2 ips. Head gap: 0.00012”. Signal-to-noise
ratio: better than —48 db. Wow and flutter: less
than 0.14% at 7%% ips. Recording level indicator:
one-meter 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). Outputs: for external speakers (2),
for external amplifiers (1 two-channel); heaiphone
(1). Recording standby. Transistor complement:
AC 107 (4), OC75 (6),0C74 (2), 0C44 (2), 2N1314
(2), OC79 (1). Line voltage: 117 volts AC at 60
cycles. Power consumption: 65 watts. Dimensions:
1815 x 15” x 10”. Weight: 38 Ibs. Accessories:
Monitoring headset and dual microphone adapter.

For a pleasant demonstration, visit your favor-
ite hi-fi dealer. Write for free Brochure A-1
North American Philips Company, Inc., High
Fidelity Products Division, 230 Duffy Avenue,
Hicksville, Long Island, New York.

/%feéo“’

In Ganada and throughout the free warld, Norelco is known as *the Philips.
CIRCLE 71A
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Order your books leisurefy

by mail — save time and travel,
we pay the postage.

| Designing and Building Hi-Fi Furniture
Maintaining Hi-Fi Equipment Jeff Markel

Joseph Marshall | Written by a professional
A valuable reference for hi-fi furniture designer
anyone whose living or who has taught furniture
hobby is servicing hi-fi design ot leading col-
equipment. Outlines the | leges, this book is an au-

Stereo...How It Works

Herman Burstein
A well known authority
writes on the exciting
technology of stereo. lts
theory and operating !
techniques Including re-
cording, playback, broad-

professional approoch for thentic reference of value
servicing all types of hi- to the hi-fi fan and pro-

fi components. Covers fessional custom builder. ““I"."gl' ?'mUI“és""g'
trouble-shooting of elec- Covers everything from mu liptexing. O%as
tronic, mechanical and types of woods to furni- s?gr:o discs mand) {tipes
acoustic  problems. 224 | frore finishing for the st |° pniquegcnd pzra‘;
pages. nPechanicollly ade;ln; dea 'p'ocgaes approach. 22
. 58 Poperbac 90" sign principles, styles an 9
e P ksoivy | ona:gempen's {or the No. 80 Paperback $2.90*
| decor minded. 224 pages.
| No.79 Paperback $2.90*

o Introduction .to Hi-Fi
Clement Brown

McProud High Fidelity Omnibook

Handbook of

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

guide.
No. 115 $2.50*

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

Sound Reproduction
Edgar M. Villchur

Right up to date, o com-
plete course on sound re-
production. Covers every-
thing from
elements
chapters of each of the
important components of
a high fidelity system.
No. 110 $3.75*

Tape Recorders and Tape Recording

Harold D. Weiler

\ corders.

!

quired for

Invaluable to
enthusiasts.

A complete book on home
recording by the author
of High Fidelity Simpli-
fied. Easy to read and
learn the techniques re-
professional
results with home re-
Covers room

microphone

3 I
v g acoustics,
i 20! techniques, sound effects,
h" editing and splicing, etc.

recording

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

An original, refreshing

approach to hi-fi theory
and practice—a typically
British thoroughness in
the discussion of pick-
ups, preamps, amplifiers,
speakers, acoustics, etc.
- with an interesting
prognosis of hi-fi in the
future. The author is a
renowned British author.

ity. His style contributes
a fresh new look at hi-fi. g

192 pages.
No. 88 Paperback $3.20*

“The AUDIO Cyclopedia® :ggg e
Howard M. Tremaine o 1600 illustrations

Here is one single volume
with the most compre-
hensive coverage of every
phase of audio. Concise,
accurate explanations of
all audio and hi-fi sub-
jects. More than 7 years
in preparation—the most
authoritotive encyclope-
dic work with a unique
quick reference system for
instant answers to any
question. A vital com-
plete reference book for
every audio engineer,
technicion, and serious

able reference. audiophile. No. 123 $19.95*
No. 124 Volume | $2.00*

e MONTHLY SPECIAL! SAVE $5.25 |‘ High Fidelity Simplified

Harold D. Weil
Save over 45% with this collection of AUDIO Books. | - j
Handbook of Sound Reproduction ($3.75) “‘best of AUDIO” ($2.00) . ol B
MeProud ngh Fldellfy Omnlbook ($250) | onfwers :II ques'ic;ns about
Tape Recorders & Tape Recording ($2.95) tuners, chondgers, omplicers,
TOTAL VALUE OF ALL FOUR BOOKS $11.20 et [BlcEus e Rl
Your cost ONLY $5.95 POSTPAID He foit Woe 15 aehtzen

This offer expires January 31, 1963. Good only on direct order to Publisher :gc:e,:gm:‘_’tmge;';';f" "

CIRCLE 0S300 ‘ No. 142 $3.30

No. 112 Poper Cover $2.95*

*All U.S.A. and CANADIAN

AUDIO Bookshelf —RADIO MAGAZINES, INC. ' .00 © .

Getting The Most Out Of Your Tape Recorder
Herman Burstein

P. O. Box 629, Mineola, New York Add 25¢ for Foreign or- e B
Please send me the books | have circled below. | am enclosing the ders (sent at buyer’s risk). \:?./;”.:.ec:‘ ':,hophg;r,‘ c': washi’l
i illi buy, a corder. It
full remittance of $................... (No C.O.D. or billing.) LA I T
tions raised by tape record-
58 79 80 88 110 112 ing enthusiosts. Its chopters
115 123 124 142 251 0S300 cover every phose of opero-

tion and maintenonce—from
adding o tape recorder 1o
the hi-fi system, to a thor-
ough dissertation on micro-
phones. Lots af practicol

NAME

ADDRESS infarmation on how to buy
176 pages.
CITY ZONE .STATE No. 251 $4.25
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(from page 14)

of years after 1 began this long stretch,
now amounting to thousands of hours of
broadeast experience, I started the brave
attempt to make a partial living out of
my work. As soon as the war ended I was
on the full-time staff of the old WABI,
one of the earliest FM stations, as paid
“musie director.” But the funds ran dry
and the enthusiastic workers, all set for
the great FM expuansion, were let go.
Culture wasn't going to ecome that way.
\s we all know, FM, the ideal medium for
“eultural radio”, very neurly died then,
until rescued by the [P, tape, and home
hi fi.

In all the years since, in spite of =«
number of fairly major efforts to launch
a program for pay (omne effort generously
sponsored by this magazine) I have not
been able to buck the system. True, a few
pleasing sumns came my way during brief
sponsorship. Not enough, really, to pay
for tape and postage, let alone equipment.
True, 2 number of stations have accepted
nty programs for varied runs on the usual
basis—i.e. for the prestige it gave me.
(It did, of course.) But by and all, [
have had to finanee my broadeasts myself,
from tape to postage to Ampexes, like the
poet who prints his own poems.

My muaterial, of course, comes to me
gratis—for I review records! In that
respect alone I am a good cog in our
system; for I benefit all concerned: myselt,
the stution, the listeners, and the record
companies. Also the musicians (who are
paid, so to speak, at the source by the
union’s very practical recording fund ar
rangements and who gain the usual measure
of acelaim and publicity by my broadeasts
of their efforts).

But as for eash—mno. And over the years
as the die began to harden, the situation
to crystallize, I eame to feel that though
in many ways the gystem is excellent and
gives us all our moneys’ worth in culture
and prestige—otherwise I would have long
since given up—nevertheless a fundamental
wrong is being perpetrated on American
cultural talent by the permanent denial
of a man’s right to earn his living in the

best wuy he ean. That 1 do uot like, for
myself and for others in my position, in-
cluding Professor Woodworth at Harvard.

And so I have made myself, after all
these years, an unoflieial law, a compromise.
To use an old and hard-bitten saying, you
can’t get blood out of a stone. As things
are now set—and they are very set—
there simply is no major source of cash
for cultural talent on the air, always
cepting celebrities and symplonies on net-
works, and execepting a small number of
suceessful commereial broadeast operations
like that of WQXR and its network in
New York. (Also, of course, excepting
those regular staff emplovees who produce
programs as part of their jobs via mauny
small FM stations.)

For Dear Old WNYC . .

My compromise is simple. For deur old
WNYC, New York, which I love for all
its comfortable faults and because of
its many superb virtues, I will go on pro
viding material for ever and ever, as long
as it is wanted. I have shelves and shelves
of back tapes already. When inspiration
fails, or time forbids, I can dip into
these for useful repeuts, and often do. They
seem to be appreciated. But for other out-
lets I stand upon my dignity; I demand
at leust wu token fee—to establish the faet
that the station is getting something out
of me. Token is what I meun. Enough,
siy, to pay for postage and a roll of tape
and allow u few dollars over. That at least
establishes the ethical prineiple that in-
terests me—that talent, all talent, whieh
is good enough to broadcast is good enough
to be paid for. The principle, as far as I
know, 1is universally respected in other
countries. We seem to think that either
‘“culture” or government ownership implies
no remuneration. We shouldn't.

Unhealthy Situation

So you see, FM’s culture has now reached
the point where its dependence on free
talent is very nearly 100 per cent. Indeed,
the implication is, a program of personal

THIS SYMBOL
IDENTIFIES
TRUE

MASTER TAPE

SOUND

on 12" L.P. STEREO RECORDS

It has never before been possible for you to hear the thrilling
sound of a rnaster tape — the special tape from which records

are reproduced,

Now you can enjoy this exciting sound on Quarante- Cing Records.

At your high fidelity dealer or write giving his name and address.

QUARANTE-CING RECORDS, 333 Sixth Ave., New York 14, N. Y.
CIRCLE 738
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There’s a
FAIRC!—IILD
CONAX

&

on top of the
Empire State
Building!

WNEW-TV Channel 5
~ in New Yotk uses the
FAIRCHILD CONAX to
maintain high average audio
‘levels despite pre-emphasis
problems. The CONAX is silently

_at work minimizing problems cre-

- ated by sibilants, finger snapping,
the shrill 'sounds of children, the
rattling of dishes, muted trumpets
and cymbals, which are all part of

WNEW-TV's program schedule. No
more reduction-af apparent loud-

ness because of these high frequency

- probiems. .

CONAX has been engineered by FAIR-
CHILD to cope with the problem of
distortion produced in recording and

* broadcasting by excessive, instanta-
neous high frequency peaks. The FAIR-

CHILD CONAX “previews” program

material in emphasized form for effi-

cient high frequency control. The
device is based on the integrating

“properties of the human ear. The

CONAX action is inaudible and instan-

taneous —1.740,000ths of a second.

o CONAX produces increased signal
levels in recorging and FM broad-
cast.

o CONAX reduces distortion in tape

~ recording and tape duplication.

“» CONAX minimizes channel cross-
talk ‘in stereo hroadcasting. i

o CONAX eliminates high frequency |
“splatter” between sterec channels |
and SCA channel.

Why niot let the FAIRCHILD CONAX
help you maintain high average audio
levels.
FAIRCHILD RECORDING EQUIP. CORP.
10-40 45th Avenue, Long Island City 1, N. Y.
MAIL THIS COUPON FOR COMPLETE DATA

10-40 45th Avenue
Long Island City 1, N. Y.

Dear Sir:

Please send me complete information on the

l
I
|
{
I
Fairchild Corax :
l
|
!
|
|
|

Firm Name.

|

|

|

I

|

|

[ Name.
|

|

| Address
|

|
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Who kicked the
music stand?

That question would never have been
asked if the engineer had been using the
FAIRCHILD AUTO-TENT™ (automatic atten-
uator). The FAIRCHILD AUTO-TEN is bas-
ically a noise reduction system: If infor-
mation falls below the operator selected
threshold the channel closes down and
opens only when information passes the
selected threshold. The FAIRCHILD AUTO-
TEN contains a control to cover time
needed for complete attenuation or noise
reduction. Real flexibility! SN
It does the job of units i
costing ten times as much
and is easily installed in all
studio consoles. The FAIR-
CHILD AUTO-TEN is invalu-
able for minimizing studio
noise, preventing noise in
multi-track tape transfer
and minimizing feedback.

e W
i R
MODEL 1 6617
AN INTEGRA/SERIES COMPONENT

Rotary type Model 661 .
Slide type Model 661TL Price: $125.00

For details write

FAIRCHILD

RECORDING EQUIPMENT CORPORATION
10-40 45th Ave., Long Island City 1, N.Y.

CIRCLE 74A

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-
ers, speakers, efc.

ELECTRONICS CO.
120 LIBERTY ST.
NEW YORK 6, N.Y.

CIRCLE 74B
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commentary should bring with it a lcash
donation—a sort of performers’ radic—to
help sustain the broadecast! And the worst
of it, for me, is that this is probably the
truth. It costs a fabulous sum to keep a
station on the air, even without stereo, We
can raise the cash—for that. But we
depend, so to speak, on sheer charity to
give our stations a voice. Frankly, I don’t
think this is a healthy situation. It [pro-
motes a false relationship between ¢om-
mereialism and culture that is already] the
bane of American life in too many other
areas. It is doubly false, here, bechuse
many of our FM listeners continue to
believe, naively, that all radio talent swims
in luxury, ladling up the radio gravy!
They are right in so assuming. It is right
to assume that people who have talent and
who work hard are getting paid.

It is even healthier to find people whose
work is that of sheer dedication. {The
world would be a sadder place if every-
body got paid for everything. But | the
true basis for work that is dome ouf of
love and enthusiasm is found in working
together— in co-operation. It still makes the
world go ‘round, whether it’s called fellow-
ship, or amateurism, or volunteer work or
even patriotism.

We in this country have not found com-
fortable ways towards this co-operation,
between paid and non-paid efforts. We jpay
our teachers too little and our publie| re-
lations men too much. We assume jour
rights to a profit here, and yet take |for
granted a loss there. We hire paid pro-
fessionals for charity fund-raising And
give them their profit as their right. Some-
times, it becomes a bit too large. Inewvit-
able—yes? The profit motive is potent
but so is the non-profit impulse, which as
we all know can loom as the greatest fdree
in human society when the occasion |de-
mands. But though the need for profit ran
always be taken for granted, the mnon-
profit impulse is never that way. For it
must be paid, too, in satisfactions that are
much more subtle than mere cash. You
cannot take it for granted at all. Not
even for “publicity value.” |

I do not like the present situation in FM
“cultural” broadeasting because, for all|its
practical workability, it reflects that same
uneasy, false uncertainty as to who| is
paying whom (in terms of satisfactions)
that leads us to pay industrialists mbre
than teachers for equivalent work, that
makes us believe, more and more, that
things of the mind and of art must|be
taken care of by foundations; wherpas
‘“practical” things are paid for in cash.

What do I suggest, instead? I wish I
could tell you. My best suggestion is simply
awareness. The more of us that know the
details of our present setup, the better it
will be for all and the sooner, maybe, will
culture find a pay-as-you-go basis on the
FM air. As for m’self, I'm quite happy
and still enormously enjoy the radio pro-
grams I turn out. I do what I ecan.
Wouldn't you?

From braces

to wheelchair

to bed . . .

that is the

tragic life story

of a child with
muscular dystrophy.

Please contribute to the
MARCH FOR

MUSCULAR DYSTROPRY

WW\W. akherieaniadiahistory com !

CLANSIFIED—

Rates: 10¢ per word per Insertlon for noncommerclal
advertisements; 25¢ per word for commercial adver-
tissments. Rates are net, and no discounts wliil be
allowed. Copy muost be accompanled by remlittance !n
foll, and mast reach the New Yerk office by the
first of the month preceding the date of Issue.

[

HIGH FIDELITY SPEAKERS REPAIRED
AMPRITE SPEAKER SERVICE
168 W. 23rd (SZEEI' Newlgork 11, N, Y.

ENJOY PLEASANT SURPRISES? Then
write us before you purchase any hi-fi. You'll
be glad you did. Unusual savings. Key Elec-
tronics, 120 Liberty St., New York 6, N. Y.
Cl.overdale 8-4288.

WRITE for quotation on_ components, re-
corders. FREE catalog. HI.FIDELITY SUP-
PLY, 2817-VC Third, N.Y.C. 55

SALE ITEMS—tapes—package_quotes.
Bayla, Box 181-0, Wantagh, N. Y.

MILITARY DISCOUNT — name_  brands.
Free recording tape and stereo handbook. In-
clude rank, serial number. Electronics Inter-
national, Box 3066, Charlottesville, Virginia.

HARPSICHORD KIT—same authentic in-
strument as used by Philadelphia Symphony
and Columbia Records. For home workshop
assembly, $150. Clavichord kit, $100. Free
brochure. Write: Zuckermann Harpsichords,
Dept. R, 115 Christopher St., New York 14,
N. Y.

LOWEST PRICES, factory fresh hi-i com-
ponents, all manufacturers. Write for quota-
tions. Audio Associates, P. O. Box 64, Frank-
lin Park, N. J.

SELL: Matched stereo pair Quad electro-
static loudspeakers. Eleven months old, A-1
condition. original cartons. $400 the pair.
Francis Danijel, 945 West End Avenue, New
York, N. Y. Telephone : AC 2-0898.

FOR SALE : Bogen MXM microphone mixer
preamplifier. 5 input, convertible to low im-
pedance, $90. University 501 cardioid dynamic
microphone with SSPI10 adapter and cable,
$40. G. Robinson, 519 Welcome Ave., Nor-
wood, Pa.

SCBTT 130 stereo preamplifier, excellent
condition, no case. $60. David Magnan, 5441
S. Oriole Ave.. Tueson. Ariz.

PIPE ORGANS WANTED—AND FOR
SALE! Monthly magazine, $2, year; organs—
new, used, parts, music. Alden Miller, 3212
34th Avenue South, Minneapolis 6, Minnesota.

RECONDITIONED COMPONENTS FOR
SALE. Fully guaranteed. Write for listing.
Your trade-ins accepted toward new compo-
nents. Marrt Electronics, 690 Central Avenue,
Cedarhurst, N. Y

WANTED: REL 6460-1 Precedent tuner.

Manny Villafana, ST 6-2100, 598 E. 13%
Street, Bronx 54, N. Y.
$9.50
each S AV E Y o U R
COPIES OF

AUDIO

Atiractive and
practical for your

* Each file holds o
full year’s copies.

* Jesse Jones Vol- home or office
ume Files for eve
publication. rY 3 for $7.0(2 far $13.00

» Cavered in durable
leather like Kivar,
title embossed in 16
Kt gold.

ORDER NOW — send
check or money order

MAGAZINE FILE CO.
520 FIFTH AVENUE

Satisfaction guaranteed NEW YORK 36, N. Y.

FRE

DESCRIPTIVE FOLDER
UPON REQUEST
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ANTENNAE

THE FINEST OF ITS KIND . . .

Cet more FM stations with the world’s most
powerful FM Yagi Antenna systems.

To be fully informed,
send 30¢ for book
“Theme And Varia-
tions” by L. F B.Carini
and containing FM
Station Directory.

APPARATUS DEVELOPMENT CO.

WETHERSFIELD 9, CONN

components or tape recorders until you get our low, low
return mail quotation. *Easy-Pay-Plan. ®15 day free home
trial. *Trades accepted. ®We guarantee not to be Under-
sold. Best Buy Hi-Fi List and Stereo Tape Cataloz Free.

ELECTRONIC WORLD HI-FI RECORDING TAPE
guaranteed st quality

J 3.28 24 +
35M 34" 600" Mylar 1.09 .99
124 il 1200 Acetate 1.09 .99
12M T 1200’ Mylar 1.19 1.08
18M 7 1800° Mylar 1.89 1.7¢
24M 7" 2400’ Mylar 2.59 2.89
24MT 7 2400’ Ten. 2.89 2.79

Any Asst. permitted for 24 + price. Add 15¢ per reel

postage & handling—10¢ 24 + Continental U.8.A. Write
tor complete listing & 100 +
prices. We ship throughout
entire world.

1797-U First Ave.
N.Y.28 N. Y.

CIRCLE 75D

STENTORIAN*
BRITISH HI-FI SPEAKERS

A complete line of highest quality full rangs
loudspeakers—from 6 to 15’/ coaxlals, tweet-
ors, woofers and crossover networks.

Leaders in Hi-Fi since 1927
First in value.

Soe your dealer or write for complete Uteratare:

BARKER SALES COMPANY
339 BROAD AVENUE
RIDGEFIELD, NEW JERSEY
*TRADEMARK

CIRCLE 75E

Specializes in SAVING YOU MONEY

» FACTORY FRESH COMPONENTS
» LOWEST POSSIBLE QUOTATIONS
+ FAST DELIVERY

We are FRANCHISED for most HEFl lines.
Orders SHIPPED PROMPTLY from ovwr large
stock. RECORDING TAPE ot LOWEST
PRICES. FREE STEREO CATALOG.

715-A Second Ave. (38th g
$t.), New York 16, N. Y. Visit ' Our Showroom,

CIRCLE 75F

FAST SHIPMENTS

RECORDERS « TAPES

COMPONENTS « KITS

® BEST-BY-COMPARISON PRICES.
VISIT @ FACTORY SEALED CARTONS

SEND FOR "QUOTES" ON PACKAGE
DEALS AND SAVE MORE

WRITE FOR MONTHLY SPECIALS

ARSTON Studin
125-A East 88 St., New York 28, N. Y.

CIRCLE 75C

OUR
STORE @
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¢ Sherwood Shows Experimental Transis-

tor Unit. At the recent New York High
| Fidelity Show, Sherwood showed an all-
| transistorized stereo ‘‘Receiver-of-the-
Future.” In the advanced experimental de-
sign stage, Sherwood's receiver, known as
Model XP-1, features not only FM-stereo
multiplex and AM reception but also dual
100-watt (music power) output. Other
unique features are timer-clock control,
push-button speaker-system selector, dual
tuning meters and self-contained, motor-
ized fan to cool the output transistors and
power supply. Edward S. Miller, its de-
signer, said ‘“Although this design may
not be produced as such, many of its de-
sign features undoubtedly will be in-
cluded in the all-transistorized amplifiers
| and tuners expected to be mass-produced
by Sherwood in 1963.”

o Rossman Comes Back. Irving Rossman,
former President of Pentron Electronies,
has re-entered the electronics field by ac-
quiring a controlling interest in Universal
| Audio, manufacturers of sophisticated
| electronic equipment for the sound, indus-
| trial, and recording industry. Mr. Ross-
|

man was in town to introduce new prod-
ucts for the company during the recent
AES convention in New York. Rossman
says that the company will round out its
line in the near future with stock products
for consumer purchases as well as addi-
tional professional items.

e Burgess Battery Company Appoints.
Burgess Battery Company has appointed

| Charles H. Donahue, Jr. to the newly cre-
ated post of Magnetic Tape Sales Direc-
tor. According to Fred Kirkman, president
of Burgess, the appointment of Donahue
is an important step in Burgess’' program
to build a national sales organization to
market the company’'s line of audio tape
through regular tape distributor outlets.
He indicated that Donahue will also be

| responsible for developing tape markets

| with original equipment manufacturers,
professional broadcasters, and tape dupli-
cators.

© Gotham  Represents Tuchel-Eontakt.
Gotham Audio Corporation announces its
| appointment as exclusive U. 8. representa-
| tive for the Tuchel-Kontakt GmbH of
West Germany—manufacturers of audio
| and power connectors—for the distribu-
| tion of replacement connectors. Gotham
| Audio will stoek in New York all those
connectors which are found on equipment
| imported from West Germany and such
other European countries using the Tuchel
line. Among the manufacturers of im-
ported equipment using these plugs are
such names as Arriflex, Beyer, E.M.T.
Grundig, Leitz, Lyrec, Neumann, Tele-
| funken, and many others. A short form
catalogue of connector types is available
| from Gotham Audio.
l

CANADA
[ High Fidelity Equipment

Complete Lines o  Complete Service

Hi-Fi Records — Components
and Accessories

8LECTR0~U01CE i
SOUND SYSTEMS

126 DUNDAS ST. WEST. TORONTO, CANADA
CIRCLE 75H

] TAKE THE TIME

. to write to us and we will show you how to keep your

HI-FI COSTS LOW!
BRITISH EQUIPMENT——Amplifiers, Teners, Speakers,
Motors, Pick-ups from the United Kingdom HI-F1 Mail
Order Speclalists carefully packed, insured and shipped
promptly at minlmum cost. Send $1.00 for catalogoe.
| C. C. GOODWIN (SALES) LTD. (Dept. A)
7, The Broadway, Wood Green, London N.22. England.

! CIRCLE 75K
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;lulticore Sales Corp.
CIRCLE 75A

Port ‘Washingtcn, NY.

HEN

i

A Professional
Quality
Turntable Kit

GRAY PK-33

An easy-to-assemble stereo LP
turntable kit of prcfessional
quality and performance. Rumble
better than 50 DB down ... flutter
0.08% ...wow 0.2%. Polyurethane
drive belt; hysteresis-synchronous
drive motor.

PK-33 Turntable Kit $49.50
TBA Accessory Base 17.95
SAK — 12/G Tone Arm Kit 24.95

for complete dealer data write to:

GRAY RESEARCH &
DEVELOPMENT CQO. INC.

Box 12, Elmwood, Connectitut

CIRCLE 75B
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to make professional quality stereo
tape recordings your recorder must
have i 51 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 fram
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—fbr
those who want to hear and appreciate the difference between ordinary
tape recordings and the fine professional recording and sound reproductidn
of the Concord 880.

Other important professional features of the Concord 880 include:

s all push button operation
w 4-track stereo record—playback
= new varisync flutter free
salient pole drive motor
» sound with sound recording
w exclusive Concord computerized
channel indicator

® three speeds

= built in monitoring

s dual full range speakers
= 10 watt dual amplifier

» dual cathode follower high
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.
If 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

-——“ CONCORD ELECTRONICS CORPORATION

809 North Cahuenga Boulevard, Dept. L, Los Angeles 38, California

wWww armmeriematadiohistery com |
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*The finest FM Stereo Tuner
ever built for the home”®

says Martin Gersten, chief engineer of WNCN, The Concert Network

Mr. Gersten talks frcm experience
—both as an FM broadcaster and as
a high-fidelity authority and enthu-
siast. And in all his experience he
has never heard an FM stereo tuner
that compares with the Pirot 780.

He first heard the PrioT 780 in
September, 1962, at the New York
High Fidelity Show.

He says: “The Concert Network
station in New York City, WNCN,
104.3, was broadcasting music and
interviews with manufacturers and
dealers directly from the Show.We
tried to monitor our station on sev-
eral FM tuners. None of them, in-
cluding the most expensive ones,
could produce a satisfactory sig-
nal, that is, until we walked into
the PiLoT exhibit and tried the 780.
The exceptionally clear, noise-free
signal it produced was a revela-
tion. Subsequent tests convinced
me that this was the finest FM
Stereo tuner ever built for the
home. Today, I use this tuner in
my home and, as far as I am con-
cerned, it is in a class by itself.”

The fact that the Prror 780 out-
performs all other tuners is no
accident. [ts 4 IF stages and sophis-
ticated circuitry produce an FM
Stereo performance matched only
by professional broadcast monitor
tuners costing hundreds of dollars
more...FM sensitivity: 1.8 uv; har-
monic distortion at 1009 modula-
tion: 0.29; capture ratio: 1 db;
selectivity: 44 db. Its unique signal-
sampling Multiplex circuit assures

at least 30 db channel separation.
[ts automatic FM stereo indicator
takes all the guesswork out of
finding stereo broadcasts. And its
flywheel control construction, in
conjunction with its tuning meter,
assures easy, accurate tuning. At
$199.50 (less enclosure), the Pror
780 is the greatest value on the
high-fidelity market today.

The Prror 248B, companion to the
780, is a 74-watt Integrated Stereo
Amplifier with a frequency re-
sponse (= 1 db) of 5-50,000 cps and
only 0.1% harmonic distortion
(IHFM). Given an excellent rating
by HiFi/Stereo Review, the 248B
features outputs for tape and head-
phones, 7 pairs of inputs and a
total of 13 front and back controls
and switches. Price (less enclo-
sure): $269.50.

For those who desire the finest
receiver ever built for the home,
there is no substitute for the PiLor
746, a 60-watt FM Multiplex-AM
Stereo Receiver which includes
many of the features of the two
units mentioned above, including
8 inputs and 14 controls for com-
plete stereo and monaural flexibil-
ity. Price (less enclosure): $399.50.
For more information, hear them
at your Prior dealer, or write:

7[*Ya PILOT RADIO CORPORATION, 37-46 36TH STREET, LONG ISLAND CITY 1, NEW YORK
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The Patrician 800, like its famous pred-
ecessors, is devoted to the reproduction
of sound with absolute honesty. It speaks
only when spoken to . . . with a voice that
is no more spectacular—and no less so—
than the music it is asked to duplicate.

As a result, the Patrician 800 is some-
what larger than most other speaker sys-
tems —even to its extraordinary 30-inch

Traditional’
Patrician 800
illustrated with matching
Contessa equipment
console. In walnut,
mahogany or
cherry finishes.

woofer—simply because a system of this
magnitude is required to reproduce the
deepest musical sounds accurately {and
without compromise.

In appearance, the Patrician |800
achieves a new standard of elegance in both
Traditional and Contemporary designs
... for this system was conceived as| the
ultimate reflection of your good taste in

ELECTRO-VOICE, INC., Consumer Products Division, Dept. 134A, Buchanan, Michigan
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a complete new collection of high fidelity loudspeaker systenis and matching equipment consoles

fine music and superb home furnishings.

We invite your critical appraisal of the
entire new Patrician loudspeaker collec-
tion at your nearby Electro-Voice high
fidelity demonstration center. Or we will
be happy to send a catalog on request.

ElechhoYoree

PETTING NEW STANUARDS.IN SOUND
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