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The 345 is an exceptional accomplishment ... even for
Scott. It combines the features, the performance, the
specifications of separate tuners and amplifiers anc sells
for less than $350. Achieving this rare combination of
top performance and top value 1tock many long months
of painstaking research and around-the-clock work from

1. Low Impedance Symmetrical Drive—an all new
amplifier circuit that provides more power (right
down to the important low frequencies), lower dis-
jortion, cooler operation, and complete stability.
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2. Series-Gate Time-Switching Multiplex provides
probably the greatest steieo separation of any
combined tuner-amplifier available. The 345
offers the ultimate in startlingly live stereo sound.

SCOTT

the most imaginative engineering minds in high fidelity
. . . the Scott Advanced Development Group.

Their achievement is based on an entirely new
approach to tuner/amplifier design that has resulted
in three major new engineering breakthroughs:

3. Pulse Suppression-Limiting effectively offers
four stages of limiting for improvea suppression
of impulsesfrom sources like automobileignitions.
Now you can enjoy quiet noise-free FM sound.

i

111 Powdernill Road, Mavnard, Mass.
Export: H.H. Scott International, 111 Powdermill Road, Maynard, Mass., TWX HI-Fl, Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto
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taken many forms. Perhaps the most unusual (and
surely one of the largest) speakers designed for
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30-inch speaker.
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must move a great distance to produce even
moderate sound intensity. By increasing the cone
diameter to 30 inches, cone motion for the same
acoustic output is reduced from 13%-inches to only
L4-inch (for example).

This sharp reduction in cone travel makes possible
more linear operation for reduced distortion. This
linearity is enhanced in the 30W by a large phe-
nolic-impregnated cloth spider and viscous damped
suspension capable of truly linear cone excursion
in excess of 34-inch.

The successful development of a 30-inch woofer
had to await the availability of cone materials that
would provide the necessary rigidity without add.
ing undue mass. Typical paper and high-density
plastic cones did not offer the desired stiffness
without the penalty of excessive weight.

Experimentation with molded expanded bead foam
polystyrene offered the answer in a material light
in weight yet with unusual rigidity. By carefully
controlling thickness and density of the foam plas.
tic, the desired characteristics of a true piston
woofer could be achieved. Below 250 cps no cone
breakup or flexing can be noted despite the cone’s
30-inch size.

For efficiency, 10 pounds of Indox V® ceramic
magnet is used in a low-loss magnetic structure
that provides 15,000 gauss flux density despite the
unusually wide (.082-inch) gap needed to accom-
modate the heavy edgewise-wound ribbon voice
coil employed.

This heavy, flattened copper coil permits extremely
low DC resistance for minimum power loss while
maintaining desired impedance. Mounted on a
polyester glass laminated cloth form, the coil as-
sembly is easily capable of withstanding the high
forces encountered at the sound pressures devel-
oped by this unique woofer.

Proof of the design strength of the 30W lies in
its use by a prominent pipe organ manufacturer
to replace the bulky bass pipes in installations
where organ loft space is limited. In every respect,
the E-V Model 30W woofer represents the logical
extension of proven techniques plus the creative
use of the most modern materials.

For technical data on any E-V product, write:
ELECTRO-VOICE, INC., Dept. 443A
Buchanan, Michigan 49107
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Phono Pickup

@ The Elliptical Stylus. ].
Kogen and R. Samson. A
thorough explanation of this
important method for re-
ducing tracing distortion.
Includes actual photographs
of elliptical tips.

Construction

® Build Your Own Elec-
trostatic Speaker System. R.
J. Matthys. Characteristics,
theory and design of electro-
static speakers are fully dis-
cussed in this article. Fi-
nally, complete information
on constructing a specific
electrostatic speaker is given.

Sound Reinforcement

® A Basic Course in Com-
mercial Sound. Norman
Crowhurst. Chapter II.

Equipment Profiles

® Shure V-15 Stereo Pick-
up

@ Bell “Imperial 1000” Sol-
id-State Receiver

® Thorens TD-224 Auto-
matic Turntable

In the May Issue

On the newsstands, at
your favorite audio
dealer’s, or in your
own mailbox.
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Joseph Giovanelli

Send questions to:
Joseph Glovanelll
2819 Newkirk Ave.
Brooklyn 26, N. Y.

Include stamped, self-addressed
envelope.

Ceramic Magnets

Q. What is a ceramic magnet and what
is its advantage over Alnico? Name With-
held.

A. Ceramic magnets are made of barium
ferrite pressed into the desired shape and
then baked in an oven. The temperature
is carefully controlled so that it is just
below the melting point of the material
Failure to exercise this control would re-
sult in a deformation of the material.

The material is then magnetized.

Ceramic magnets have a very high co-
ercive foree, that is, it takes a considerable
amount of energy to magnetize and de-
magnetize them. Once magnetized however,
it will hold its magnetism. About the only
way it can be demagnetized readily is by
heating it.

For a magnetic material with a given
coercive force there is a relationship be-
tween length and radius which determines
the ability of the material to retain its
magnetism. The higher the coercive force,
the smaller this ratio can become.

Ceramic magnets have a higher coercive
foree than Alnico V, therefore they can be
made more compact than Alnico V.

The flux produced by a ceramic magnet
of a given size is not as high as that pro-
duced by a magnet made of Alnico V of
the same size. This is not necessarily a
disadvantage because ceramic magnets can

i

be produced somewhat more cheaply than
Alnico V magnets in many instances. There-
fore a larger ceramic magnet can be used
where required.

Ceramic magnets cannot be used where
stability is important over elevated tem-
peratures. Above 70-deg. F the magnetic
energy decreases by 0.1 per cent per de-
gree of temperature rise. Obviously, such
materials could not be used in space ex-
periments as a general rule.

The latest Alnico material is Alnico
VIII. This material has a high coercive
force but is very expensive. It is likely
that when the price of this material be-
comes more competitive it will be used in
many of the applications now reserved
for ceramic magnets because of their spe-
cial properties.

One of the common uses for ceramic
magnets is for holding devices, such as
Iatches, which can be produced much more
inexpensively than if they were constructed
of Alnieco V. In addition, ceramic material
can be made very flat, which further en-
hanees their usefulness in this application.

Visual “Doorbell”

Q. My problem is that 1 cannot hear the
doorbell while listening to stereo. Do you
know of a circuit which will result in a
light flashing when the doorbell button
is depressed? To be sure that the light
will catch my attention, could the system
be so arranged that the light remains on
for a full minute after the button has been
released? Werner Semmler, Siouxz City,
Towa.

A. Here is a schematie, Fig. 1, which
should allow a light to remain on for a
full minute after your doorbell has been
rung. The bell transformer must supply
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Fig. 1. Visual “doorbell”” schematic.
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consider this...

Whatever the other components— most music systems tcday
start with a Garrard Automatic Turntable!

What makes the Garrard so special?

Is it creative engineering, quality con-
trol, Garrard's 50 years of experience?
Is it features?
Admittedly—thecounterweight-
adjusted tone arm; the heavy balanced
turntable; the Laboratory Series® mo-
tor; the ability to track your choice of
cartridge at the lizhtest specified pres-

sure; the convenience of single and
automatic play, either at your service
when you want it—all play their parts.

But a Garrard is more than the sum
of such parts.

A Garrard is a pleasure to own.

A Garrard is an enduring source of
pride and satisfaction!

This is why more dealers recommend
Garrard, and more people are buying
Garrard, than any other component!

There is a Carrard Automatic Turn
table for every high fidelity system. Type
A, $84.50; AT6, $59.50; Autoslim,
$44.50. For literature, write department
GD-14, Garrard, Port Washington, N. Y.

WORLD’S FINEST




ALTEC 588A DMNIDIRECTIONAL DYNAMIC MICRO-
PHONE — $90 net. Extremely uniform response
from below 35 to over 20,000 cycles. Highly ef-
ficient. Low hum pickup. Shown in an Altec 181A
Boom Mount. Output Impedance: 30/50, 150/250
and 20,000 ohms (selection by connections in
microphone cable plug). Output Level: —55 dbm/
10 dynes/cm?. Hum: —120 db (Ref.: 10-3 Gauss).
Dimensions: 118" diameter at top (112” largest
diameter), 712" long not including plug. Weight:
8 ozs. (not including cable and plug).

2 New Microphones
Expressly for Professional Use

Two new studio dynamics— Altec 688A Omnidirectional; Altec 689A
Cardioid—have been developed by Altec specifically for broadcast, record
ing, and TV use. Part of the famed Altec Series 680, these microphones
offer maximal characteristics to meet and exceed the strictest profes-
sional recording and broadcast standards. Each is equipped with the
exclusive Altec “‘Golden Diaphragm’’ which is not only extremely rugged
in use but which also contributes inherent low resonance qualities and
peak-free response. These two new microphones plus Altec's famed M20
Omnidirectional Condenser Microphone System and M30 Cardioid Con-
denser Microphone System now offer the industry superb qualities and
characteristics to meet any and all requirements that can be imagined.

ALTEC 689A CARDIOID DYNAMIC MICROPHONE —
$108 net. High front-to-back discrimination for
an average of over 20 db from 40 to over 16,000
cycles. Virtually flat response throughout this
frequency range. OQutput Impedance: 30/50, 150/
250 and 20,000 ohms (selection by connections
in microphone cable plug). Output Level: —54
dbm/10 dynes/cm?. Hum: —120 db (Ref.: 10
Gauss), Dimensions: 14" diameter at top, 7'%,"
fong not including plug. Weight: 11 ozs. (not
including cable and plug).

"l'l.lw"l..'.'ll.I.‘Il!!‘l"‘ll"““l"l

== T e L

Each 688A and 689A microphone
comes with its own individual re-
sponse curve made by a Bruel &
Kjaer servo-driven recorder in con-
junction with an Altec anechoic
chamber. The curve serves as a per-
manent record of the unit’s response
characteristics for immediate refer-
ence at any time required.

ALTEC M20 OMNIDIRECTIONAL
CONDENSER MICROPHDNE SYS-
i TEM—$233 complete with base,
) stand attachment, and power
supply. This is the famous “Lip-
stik''—so named for its miniature
i size—the only American-made
condenser on the market. The
M20 provides the wide, uniform
frequency response of a labora-
tory standard — an exceptional
microphone for broadcast and
recording of highest quality.

ANNOUNCING AN IMPORTANT
NEW DIVISION AT ALTEC

The Audio Controls Division wasz recently
organized at Altec Lansing Corp. The new
division specializes In design and man-
ufacture of precision attenuators, equaliz-
£r6, filters, networks and switches, as well
as custorn consoles and asseciated prod-
ucts specifically for the recarding and
broadcast industries. It 1s headed by Arthur
C. Davis, a Fellow of the AES and weall-
known in this field as a leading design
enginear and manufacturer,

ALTEC M30 CARDIOID CON-
DENSER MICROPHONE SYSTEM—
$280 complete. This directional
microphone offers the superb
response characteristics of the
condenser with the ruggedness
and small size available only
from Altec. 20 to 20,000 cycle
range with better than 10 db
front-to-back discrimination at
the extremes_ better than 20 db
in the mid-range,

For specific engineering details and free demon-
stration, call your nearest Altec Distributor (see
Yellow Pages) or write Dept. AM-4.

ALTE

MHSJNB CORPORATION

ALTEC LANSING CORPORATION
[LTPNT T

© 1964 ALTEC LANSING CORPORATION

about 6 watts of power in addition to that
required by the bell itself. Voltages for
all cireuits are supplied from the bell
transformer. I have assumed that the bell
transformer supplies 8 volts to the bell
This is the usual arrangement. If a differ-
ent voltage is used, then the values of the
resistors must be adjusted so that 6 volts
appears across the circuit elements.

It is possible to operate the light from
this transformer. If this is done, account
must be taken of the power drawn by the
bulb. If you prefer, you can use this eir-
cuit to operate a bulb which requires 117
volts. Remember that it is not a good
idea to have long, 117-volt cables unless
they are enclosed in tubing. Therefore, it
would be a good idea to locate your eir-
cuit in the room where the light is to be
located. Possibly you ean mount the light
in the same box as that containing the
rest of the ecircuitry. This will eliminate
the need for BX cable or conduit.

Tuning Indicator for an FM Receiver

Q. I would like to add a tuning indi-
cator to the discriminator section of my
FM receiver. How do I go about it? Neil
Sandow, Brooklyn, New York.

A. Here are two schematies, I'ig. 2 and
3. Either one of these ean be used to add
a tuning indicator to your equipment.

You will have to balance the tube see-
tion in the meter amplifier of Fig. 2 so
that, in the absence of voltage at the grid
of the tube, the meter will register zero.
The meter associated with this circuit must
have a zero-center scale.

(Continued on page 69)
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Fig. 3. Another FM tuning indicator.
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* 8 RECORDING  VOLUME

Fourteen ways to save money on your next tape recorder

Before you buy, compare the features of the Ampex F-44 with
those of any other recorder in its price range. Note the features
the F-44 has that the others don’t. Then compare price, and you'll
see what a bargain the F-44 actually is. In fact, if you can find
a better bargain, buy it. 1) Professional Electronics. Each F-44 re-
corder is individually tuned and adjusted by Amoex
technicians to meet or exceed the following standards:
Overall frequency response 50-15,000 cps + 2db at 7Y%
ips; 50-10,000 cps + 2-4 db at 3% ips. Signal-to-ncise
ratio: better than 53 db. Flutter and wow: 0.12% rms
at 7%2 ips: 0.18% rms at 3% ips. 2) Three separate
heads. Each head in the F-44 is built to perform its
own individual task (recording, olaying or erasing),
with no compromise of purpose in attempting to make
one head serve several functions. Precisior engineered
head shielding virtually eliminates crosstalk. 3) Ad-
vanced tape-tension system eliminates the use of pres-
sure pads, by fesding tape or transporting it past the

AUDIO e AFPRIL, 1964

heeds under constant tension adjusted at the factory. 4) New, sep-
arate power and monitor switch makas it possiole to monitor both
source and playback while you're racording. 5) Master selector
switch permits simple changes from stereo to mono, choice of
individual track, multiple generation sound-on-sound-on-sound.
6) and 10) New compartmentalized mode-to-mode con-
trels. Two knobs control all transpert actions, permit
going from one mode to another quickly and safely.
7) Record indicator lights. One for each channel. 8) Die-
cast frame. Micro-milled for meticulous alignment.
9) Built-in mixer, with separate volume controls for re-
cording of 4 inputs. 11) Separate record level meters.
12) Exclusive unattended shut-off. 13) New hysteresis
synchronous motor. 14) Automatic tape take-up. Makes
threading easy. For brochure, write Ampex Corpo-
ration, Consumer and Educational Prcducts Division,
22¢1-C Landmeier Road, Elk Grove Village, lllinois.
In Canada, Ampex cf Canada Ltd, Rexdale, Ontario.
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Hello, Dolly! (Original Broadway Cast)
RCA Victor LSO 1087
The Girl Who Came to Supper (Original
Broadway Cast)
Columbia KOS 2420

The ladies dominate these albums issued at
the height of the current Broadway season.
The Vehiele with a capitol “V” is the pro-
duetion of “Hello, Dolly” David Merrick has
fashioned for Carol Channing from the famous
play, “The Matchmaker.,” Florence Henderson
is the other mid-season Belle of Broadway in
Noel Coward’s “The Girl Who Cume to Sup-
per.” Miss Channing's show, if nothing else,
had the distinction of bhecoming the season’s
“hot ticket” as soon as it opened to the wild
plaudits of the critics., Unfortunately, some
of these plaudits have a way of taking on a
hollow ring when the original cast album is
sampled in the home. I don’t know what the
citst did with Jerry ITerman’s *Dolly” score
on Broadway's opening night but the conduc-
tor’'s tempos in the recorded version cannot
be described as lively. The lethargy in most
of Carol Channing’s songs will puzzle anyone
who expected the zing she once pit into Dia-
monds Are a Girl's Best Friend and 'm
Just a Little Girl from Little Rock. 'erhaps
the role of a meddlesome widow is a difficult
one to imbue with the famous Channing imp-
ishness. At any rate, most of the songs begin
to sound threadbare after the first hearing.
The roster of seasoned supporting players
(Lileen Brennan, Charles Nelsou Reilly and
David Burns) does all it can to ignite the
turn-of-the-century songs, but their material
is no better than Miss Channing’s,
~In “The Girl Who Came to Supper” Noel
Coward tries his hand in a period piece star-
ring Florence Ilenderson and Jose Ferrer. The
plot, based on a play by Terrence Rattigan,
will recall memories of the film made some
years ago by Sir Lawrence Olivier and
Marilyn Monroe, Coward's music and lyrics
play up the local color of the 1911 London
setting for the complicated romance of an
American showgirl and a Carpathian prince.
No one can accuse this show of taking itself
too seriously. To precluade that remote possi-
bility, Noel Coward has imported an authen-
tic star of the London Music Halls. Tessie
O’Shea, for twenty years a headliner in
British vaudeville, turns out to bhe the bright-
est attraction in the show.

Rugantino (Original Cast Album)
Warner Bros. HS 1528

“Rugantino™ is a novelty on Broadway: a
foreign language musical using subtitles on
i screen above the stage to translate the ac-
tion of a show imported direct from Rome,
A very successful production for many months
on the stage of the Teatro Sistina, this hiand-
some and elaborate show deals witlt the ad-
ventures of a rogne named Rugantino in the
Rome of 1830. The booklet accompanying
this Warner release, far more lavish than
most hrochures for a Broadway album, con-
tains translations of only a portion of the
songs, Fortunately, the music, as sung by
stars Nino Manfredi. Ornella Vanoni and Aldo
Fabrizi, has considerably more melodic ap-
peal than wou'll find in the typical home-
grown show of recent seasons, The amount
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of reverberation introduced into the record-
ing is far greater than we normally use in
this country. A departure from RIAA equal-
ization in playback gets rid of a good per-
centage of it.

The Sound cof Sight
London Tape LPL 74040

This wild and wooly number in the Lon-
don “I'hase 4’ process is billed as an ex-
periment in imagination., Tt is calculated to
recall just about every type of major motion
picture you've ever seen, Every musical
c¢liche in the book is exhausted by the time
the album completes its ribbing of eight
varieties of movie score, dissected with con-
siderable good humor by composer Ray Mar-
tin. So many are the musical descriptions
satirtzed by DMartin in  his make-bhelieve
Western, sea epic, whodunit. Egyptian
spectacular, ete,, London Records has pro-
vided copious notes to make sure you get all
the details being made fun of. Liberal use
of sound effects underlines the debunking
nature of the album. Those who take formula
movie music seriously will enjoy this spoof
far less thau the rest of us will,

America America (Original Sound Track)
Warner Bros. WS 1527

Only once in a blue moon does a sound
track albuin come along with the variety of
attractions of this one. Inasmuch as excep-
tionally clean sound 1is the first of these
attractions in Elia Kazan’s moving story of
a Greek immigrant boy, the album already
has enough to recommend it to readers of
this magazine, Perhaps the overriding value
of this recording lies in the chance to hear
what is being done in audio these days by
Greek technicians in Athens. The score, the
work of the composer responsible for the
extremely popular “Never on Sunday,” was
recorded at the Alfa Studios in Athens and
serves as another reminder that good sound
can Dbe found wherever engineers are willing
to work for it. As anyone familiar with for-
mer productions of Klia Kazan will suspect,
this is not a typical movie score, bland and
innocuous, This music bristles with local
color {street cries of Constantinople dubbhed
over music) and modern percnssion effects
delivered with relish by the Athens Experi-
mental Orchestra. When Kazan engaged
Manos Hadjidakis to write the music for
“America America” his first request was that
the composer forget the bouzoukis or Greek
guitars featured so prominently in ‘“Never
on Sunday.” The result? By the time you've
finished this album, you’ll know a good deal
more about the native instrument called the
sanduri,

Great Scenes from Porgy and Bess
RCA Victor LSC 2679

This album is a “must” for any reasonably
comprehensive collection of theatre musice. It
presents some of the members of the original
ciast of the famous 1952 revival of Gersh-

win's “Porgy and Bess” hat ioured the United
States. Canada, South America and Europe.
The highly successful production was a his-
toric one on two counts: it demonstrated
in other lands the continuing vigor of the
American theatre and brought the now-fa-
mous Leontyne Price into wide public notice
for the first time. In view of the fact that
Miss DP'rice appeared in the Porgy and Bess
company for a period of almost two years,
it should surprise no one to find her involved
in a truly exceptional recording of the Gersh-
win score. Her voice, now richer than ever,
underlines her understanding of the role to
give us the best portrayal of Bess available
in recorded form. As a bonus, Miss Price
offers a few songs normally delivered by
other female members of the cast. William
Warfield, also a member of the 1952 revival,
matches Leontyne Price in his projection of
the role of Porgy. In the main supportiug
roles, McHenry Boatwright appears as Crown
and John W. Bubbles is Sportin’ Life. It is
particularly illaminating to hear the Dub-
bles portrayal of Sportin’ Life because it was
Gershwin’s unorthodox idea to recruit Bub-
bles from vaudeville when he was assembling
the first cast for Porgy and Bess way back in
1935. The Leonard de Paur Chorus lends
strong support in well-detailed stereo. With
a singing cast as strong as this one, the
success of the album was a foregone con-
clusion. For many listeners, including this
one, the biggest surprise in the project is the
tremendous job Skitch Henderson turns in as
conductor of the session. He easily surpasses
the podium work of Andre Previn in the Origi-
nal Sound Track recording on Columbia and
offers a few pointers to Lelunan Engel who
conducted the complete version of Porgy and
Bess on three mono-only Columbia records
(OSL 162).

Freddy Martin in a Sentimental Mood
Capitol ST 1889

Throughout the past decade or 8o, the re-
cording staffs of at least three prominent
labels have had occasion to agree that few
outfits are easier to record than the Freddy
Martin Orchestra. With the possihle exception
of the tamous Guy Lombarde crew there isn’t
a dance band in the business capable of pro-
dueing the carefully modulated style of the
Martin men. Gain watchers in Capitol’'s con-
trol rooms during sessions involving the
label’s other artists may experience an occa-
sional uneasy moment when a Ray Anthony
or a Billy May lets out the stops unexpectedly
in a heavy passage for brasses but the Martin
arrangements, little changed since the band’s
formation, hold no such perils. Anyone who
has fooled around with stereo discs since
their inception is certainly familiar with the
obvious strides made in the recordings of the
loud and strident bands. Does the same hold
true in the case of the soft-spoken bands?
\While listening to the smooth sound of the
sentimental tavorities on this Martin dise,
I found myself trying to recall the sound
of the early Freddy Martin stereo disecs
issued by Capitol. Before getting up from my
favorite easy chair to cheeck more directly on
the quality of eariler Martin records, there
wias some temptation to decide that the re-
corded sound of this orchestra could not have
changed much during the years of the stereo
dise. Not until I took down from the shelves
an already discontinued Capitol stereo album,
“Concerto” SW 1066, did I realize that even
the smoothest dance bands have undergone
a genuine transformation on stereo discs in
only a few year's time. The Concerto album,
judging by its number, was probably released
late in 1938 when most stereophiles were
still trying to decide whether to blame the
stereo pickups or the stereo dises for the
sound they were getting through what they
once considered familiar amplifiers and loud-
speakers. Disc no. 1066 displays more than
passable sound with a present-day stereo
pickup but instrumental presence is vastly
improved on Capitol ST 1889. The improve-
ment is all the more impressive because the
brand new Martin disec incorporates multiple
recording that enables Freddy Martin to play
saxophone and clarinet parts simultaneously.
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There is no such thing as
the one best tuner.

There are at least six.

The Fisher FM-200-B, $299.50*

The six different tuners currently made by
Fisher are all capable of reproducing a
broadcast signal exactly as monitored by
the transmitting station itself, without the
slightest loss of quality. By this funda-
mental audio criterion, each of the six is
the best possible tuner. The difference be-
tween a lower-priced and a higher-priced
Fisher tuner is never one of basic quality
but rather of convenience features, profes-
sional versatility, and performance under
unusually adverse conditions. Fisher has
only asingle standard.

Thus, the relatively simple and very
moderately priced FM-50-B will receive
both mono and stereo FM programs with
breath-taking fidelity in most locations.
But to pluck an exceptionally weak stereo
signal out of the roise, with perhaps only
an indoor antenna in a steel-frame apart-
ment building at a great distance from the
transmitter—that may require the excep-
tional sensitivity, limiting characteristics

OVERSEAS RESIDENTS WRITE 10 FISHER RADIO INTERNATIONAL, INC., LONG ISLAND C(TY, N. Y. 11101,
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The Fisher MF-300 (FM/Remote), $359.50*

and capture ratio of the FM-200-B or of
the fabulous FM-1000. Or, for equally
high FM sensitivity combined with unique
provisions for remotc control, there is the
MF-300. And wherever AM is still an im-
portant source of music. the obvious
choice is the superb R-200.

The Fisher FM-50-B features the exclu-
sive STEREO BEAMY, a Fisher invention
that automatically indicates whether or
not an FM station is broadcasting in
stereo. The five costlier Fisher tuners in-
corporate the famous STEREO
BEACONT?, an exclusive Fisher develop-
ment that automatically indicates the pres-
ence of FM Stereo broadcasts by means of
a signal light and at the same time auto-
matically switches the tuner between the
mono and stereo modes of operation. The
unique Fisher warranty — one year, in-
cluding tubes and diodes—applies equally
to all six models.

Looking for the best tuner? Inquire

The Fisher

The Fisher FM-1000, $429.50*

about the signal strength in your area, con-
sider your antenna, evaluate your require-
ments in convenience and automation, and
decide whether or not you need AM. The
Fisher tuner that happens to suit your pur-
pose will be the best, bar none.

*Less cabinet; slightly higher in the Far West.

+Pat. pending.

! FREE! $1.00 VALUE! Mail
this coupon for your free
copy of the 1964 Fisher Hand-
book, an illustrated 52-page
reference guide to stereo.

|

i

I Fisher Radio Corporation

I 21-40 44th Drive

I Long Island City, N.Y. 11101
|

i

i

1
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Name

Address.
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STANFORD

[ J
PRODUCT OF WEST GERMANY

PORTABLE.. ..
PRECISION-MADE!

NEW BUTUBA modet MT-7F

Lowest priced modern,
/| battery operated, tran-
| sistorized portable of
superb quality — ideal
for music or speech,
Built-in remote control
facility . . . stop-start
switching on the micro-
phone for dictation in
" the office or car!

SPECIFICATIONS:

Records 2 full hours e Power supply: recharg-
able battery, or 6/12 V car battery, or AC con-
verter e Push buttons enable easy operation
while in carrying case e Safety record lock
e Microphone and Radio Phono inputs e Head-
phones / external speaker connections e Pause
control e 3% and 1% ips. e Frequency re-
sponse: 100-12,000 cycles at3 % ips. e Record-
ing flevel indicator e 4 x 6" heavy duty
loudspeaker e Transistorized speed regulator.

BUTUBA model MT-9

- BUTOBA is a precision

tape recorder, quality-
i engineered and hand-
crafted by skilled West
= German technicians,
offering performance and
+ features never before
found in portable record-
. ers! New Reduced Price!

Rt

UNEOUALLED FEATURES:

6 hrs. recording on 5 inch reels o Fast for-
ward and rewind e 2 motors with transistorized
electronic speed control e tone control e push-
pult amplifier e 5'* x 7'’ heavy-duty speaker
e Tape counter e 40 hrs. on 8 ordinary flash-
light batteries e Transistorized, battery or AC.

SPECIFICATIONS:

Response: 50-13,000 cps. @ 3% ips., 60-
6,000 cps. @ 1% ips. e Half track e Compact
e Lightweight e With dynamic mike e Full line
of accessories.

BOOKLET FREE!

“25 WAYS TO USE YOUR TAPE
RECORDER' and color folder, Yours for

the asking, Write...
o STANFORD INTERNATIDNAL

569 Laurael Street » San Carlos, Calif.
Telephone: 531-0339

LETTERS

A Third Party to a Controversy

SIR:

In Mr. Stephen F. Temmer’s letter, which
ig in answer to a report about the Senn-
heiser MK 104 in the October issue of
Avupio, there is apparently an error. This
error might gave the impressicn that the
Neumann M269 condenser microplone has
a signal-to-noise ratio that is not as good
as the Sennheiser MXH104. The Neumann
M269 uses classical a.f. circuitry with an
AC701K tube, while the MKH104 uses
an r.f. eircuit. In Mr. Thomas A. Schilling-
er's answer to Mr. Temmer’s letter, the
cerror is picked up and is used in favor of
the Sennheigser microphone.

It is known that there are a large quan-
tity of psophometrie curves for the sub-
jective weighting of noise signals, based on
new measurements and new progress in the
field of subjective acoustics. Some of these
curves are DIN 5.045, curve 3, IEC curve
A, CCIR 1946, CCIF 1954, corresponding
to DIN 45.405, as well as the so-called N-
curves of the IEC. Every single one of
these weighted curves gives a different
noise level, and, therefore, a different sig-
nal-to-noise ratio. The signal-to-noise ratio
depends further on the rectifying and inte-
grating properties of the meter. If quality
is to be compared, it would be necessary to
indicate the exact measuring methods. A
better comparison can be obtained by stat-
ing the spectral distribution of the noise,
for instance throughout one octave, and in
absolute level or sound pressure values.
This is the case with the N-curves of the
IEC.

Mr. Stephen F. Temmer writes that the
noise level of the MKH104 is 10 pv, while
the noise level of the Neumann M269 is
approximately 8 uv. According to the Senn-
heiser data sheet, these 10 v are the
weighted noise level, according to DIN
45.405, which is identiecal to CCIF 1954.
Compared to this value, the 8 uv of the
Neumann M269 is an unweighted noise
level. In one place Mr. Temmer says that
the weighted noise level of the Neumann
microphone is 1.5 pv only. This means,
however, that the 10 uv of the MKH104
should be compared with the 1.5 uv of the
Neumann M269. The unweighted noise level
of the MKII104 is not stated at all, there-
fore, Mr. Schillinger cannot correctly state
that the Sennheiser microphone is, un-
weighted, 10-db better than the Newmann
M269. Taking into consideration the vari-
ous sensitivities (2 mv/ubar for the
MEKH104 and 0.9 mv/pbar for the M269),
the signal-to-noise ratio for the MHK104
is 46 db, while the signal-to-noise ratio for
the Nenmann 269 is 55.5 dh. Our measure-
ments here have proved these values.

The advantage of the MKHI104, as
stated by Mr. Schillinger in paragraph 2,
namely the fact that the r.f. eireuit also
picks up changes of pressure is rather a
disadvantage, because of the danger of
over-modulation by those low frequency
impulses, so that we have built into the
AXKG microphone devices for an artificial
cut-off of the lowest frequenecies. Another
disadvantage of this r.f. condenser micro-
phone is the tendency to produce non-linear
distortion. It has taken quite a bit of
research work to avoid this diffieculty and
to keep the total harmonic distortion at a
value which is just as good as with normal
a.f. condenser mierophones (better than
0.5 per cent at 100 pbar). The AKG r.f.
condenser mierophone also avoids the un-
wanted pick-up of broadeast and television
transmitters through the r.f. mierophone

cirenit.
BERNHARD WEINGARTNER, Dipl Ing.
ITead of Research of Development
AXG
Vienna, Austria

Party One Answers

SIR:

The prologue of Mr. Weingartner’s letter
deals with the unfortunately diverse
weighting procedures used to measure
noise voltages, and the differing sound
levels and signal-to-noise ratios which re-
sult therefrom.

Because it is so thoughtfully written,
it is indeed odd to find that in his follow-
ing statements, Mr. Weingartner com-
mits an error on precisely this point.

He refers, quite rightly, to the fact that
Mr. Temmer has compared our weighted
noise voltage of 10 uv, measured according
to DIN 45.405, to that of the unweighted
noise voltage (8 uv) of the M269. The
Neumann specification sheet states “Noise
voltage less than, or equal to, 1.5 pv,
weighted according to DIN 5.045.” The
norm DIN 5.045 refers to the DIN sound
volume measurement procedure, carried
ont by using RMS rectification and a
noise weighting which differs from the
curve used to determine the weighted noise
voltage according to the procedure of
DIN 45.405.

In comparing the Neumann microphone’s
noise voltage of 1.5 uv with the 10-pv
value of the Sennheiser microphone, Mr.
Weingartner makes the same mistake as
Mr. Temmer, since each of these values
is determined by using an entirely different
measuring method.

In its publications, the Neumann Com-
pany states that the noise voltages for the
same microphone, if measured according
to DIN 45.405, and then with DIN 5.045,
will differ by about 10 db. If this fact, as
well as the differing sensitivities of the
microphones, is taken into consideration,
it follows that both microphones are about
equal, when weighted according to DIN
45.405.

In light of these facts, it is our belief
that the text of our previous reply is cor-
rect in its entirety, and the error is thus
Mr. Weingartner’s.

With regard to the slow variations in
pressure that Mr. Weingartner mentions,
it should be said that the extension of the
frequency range down to very low frequen-
cies ecan create difficulties, but, on the
other hand, steep roll-off below 40 cyeles
leads to self-resonances, which can also
e undesirable.

In their audio-frequeney condenser mie-
rophones, Neumann and AKG socmetimes
use special circuitry with a rather steep
roll-off at low frequencies.

1f AKG has problems in keeping the
distortion at 100 microbars below 0.5 per
cent, we can fully understand these diffi-
culties. Our approach to this problem was
to develop a special cartridge with very
small temperature coefficients, and to pro-
vide the microphone with additional in-
verse feedback, incorporated in the r.f.
cireunitry.

We trust that as soon as Mr. Weingartner
hecomes aware of his error through the
above facts, the need for further open
letters on this topic will be obviated.

TrHOMAS A. SCHILLINGER
Sennheiser Electronies Corp.

(Continued on page 60)
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TYPICAL PROFESSIONAL USE
OF ALTEC PLANBACK:

L R :::;,_0 v & *
: AT
" ﬁ?unmn'

T .
The 360A is used by Dave Sarser’s and Skitch
Henderson’s famous *'Studio 3" in New York.

i

Perfect partners! Rack-mounted Altec 360A
works with Altec 314A Emperor Royale FM
Multiplex Tuner at Sim-O-Rama Sound Record-
ing Studio, N, J.

e
The film production service at Virginia State
Department of Education relies on the 360A
for power in conjunction with other Altec
PLAYBACK amplifiers and controls.

United Recording Studios (Hollywood) uses
Altec A-7 “'VOICE OF THE THEATRE®” Speaker
Systems for 3-channel PLANBACK monitoring.

E%’?’}#@?fﬁ

Interior of Columbia Records Studic (Holly-
wood) and Altec 605A ‘‘Duplex’’ loudspeakers
used for PLAYBACK .

AUDIO e APRIL, 1964
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Now, Enjoy the

Musical
Perfection of

PLAXBACK

ALTEC ALL-TRANSISTOR
360A ROYALE 11l STEREO AMPLIFIER

FIVE YEARS IN THE MAKING

At a time when most amplifiers were of the
vacuum-tube type, we marketed our first all-
transistor power amplifier for PLAYBACK
applications. Today, the 351B model is cred-
ited as the most advanced single-channel
amplifier of its type in the professional field,
and has earned a reputation for reliability and
quality to the extent that the three largest
manufacturers of motion picture sound equip-
ment have standardized on it for theatre work.
Shortly after the 351, we introduced the now
famous 708A ‘“Astro”—the only all-in-one
stereo center with all-transistor power output
stages. Now, after five years of actual produc-
tion experience with solid state circuitry, we
take pride in introducing the 360A all-
transistor stereo pre-power amplifier.

The difference in quality between the all-
transistor Altec 360A and even the finest
vacuum tube amplifier becomes most readily
apparent through comparative A/B listening
tests. Bass frequencies assume life-like solid-
ity seldom heard outside a concert hall.
Transient distortion, background hiss, and
microphonics just aren’t there. Even at loud-
est volumes, hum is so completely inaudible
our engineers have concluded that it is totally
absent. (In fact, we urge you to compare this
feature with that of any other amplifier on
the market!) Highs are so crisp, clean and
transparent that listening to them approaches
a new and revealing musical experience. You
hear the highest frequencies in complete pu-
rity for the first time, since this amplifier
neither contains nor needs the built-in bass
boost found in ordinary units —one which
affects the entire frequency spectrum.

NEW CONTROL CONVENIENCE

The new Altec 360A Royalle 1T Amplifier
contains the first “KEYBOARD” control con-
sole. This exclusive Altec feature groups oper-
ating controls at one central location to elimi-
nate confusion that is commonly found with
the usual multiplicity of switches. Another
convenience feature: “Proscenium
Hlumination” casts an even glow
across the “keyboard” control
console to provide clear visual
selection of control keys even in
the most softly lighted room.

PLANBACK —THE CONSIDERED CHOICE
OF PROFESSIONALS

Genuine PLAYBACK equipment is the consid-
ered choice of famous recording and
broadcast studios—Capitol, ABC, Universal
Recording, Columbia, and many others of
equal stature. Just a few are illustrated at left.
Professional studios depend for their income
on the quality, the technical excellence, of the
equipment they use. Shouldn’t the equipment
you select for your home reflect this same
dedication to quality? If you agree, visit your
nearest Altec Distributor (Yellow Pages) and
hear the finest equipment in the world of
sound: Altec PLAYBACK equipment. Be sure
to ask for your courtesy copy of Altec
PLAYBACK and Speech Input Equipment for
Recording and Broadcast Studios. Though
prepared specifically for the recording/broad-
cast industry, the conclusions to be drawn
about your own home music center will be
obvious. Or, for free copy write Dept. A-4

FEATURES: POWER + 70 watts (IHFM); 35
watts per channel. [] INPUTS » 12, stereo or
mono: magnetic or ceramic phono, tape
head, stereo microphones, tape, radio, auxil-
iary. [] OUTPUTS - 7, stereo or mono: left,
right and center speaker outputs, left and
right channel recorder outputs, center chan-
nel voltage output for auxiliary amplifier,
headphone output jack. [] KEYBOARD CON-
TROLS + Rumble filter, stereo-mono switch,
tape monitor, channel reverse, hi-low gain,
volume contour, scratch filter, phase reverse,
headphone-speaker output switch. [[] OTHER
FRONT PANEL CONTROLS * Input selector,
channel reverse, independent bass and treble
controls (friction coupled), blend control, bal-
ance control, volume control. ] REAR PANEL
CONTROLS + Magnetic-ceramic phono input
selector, speaker impedance selector. []
PRICE * $366.00 including cabinet. Only 515"
H, 15" W, 114" D. [] SPECIAL FEATURES -
Automatic reset circuit breakers for over-
current protection of each channel and AC
line. Diffused keyboard illumination plus
daylight power indicator. Both headset and
speaker monitoring for tape recording on
front panel. Variable crossover type bass
tone control for bass boost independent of
mid-range.

ALTEL

LANSING CORPORATION

©1964 ALTEC LANSING CORPORATION

ALTEC LANSING
CORPORATION

&TWA Subsidiary of
Ling-Temco-Vought, Inc.
ANAHEIM, CALIFORNIA
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Edward Talnall Canby
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Philtharmonic Hall

A short time ago, I found myself at
last in a properly Canbyesque position
to judge a Thing—a very big Thing—
about which I had been reading reams
and reams of controversy listening to
minutes and hours of discussion these
many months. T had it, at last, all to
myself. In effect, anyhow. The Thing
was Philharmonie Ilall. All of it, not
just one seat during one concert.

For an hour or so, the whole darned
shebang was mine, complete with its
thousands of seats, all empty (but neatly
padded to absorb like human carcasses),
its hanging terraces, down the sides and
up around the back, its outside hall with
that sword-of-Damocles metal seulpture
suspended in space, ready to slice a few
hundred customers into ribbons when
it falls, the glassed-in runways around
each of the many levels and the endless
sunken stairs from level to level, the
seats 'way high up in the far corners of
the top and the seats ’way low down
below stage-level on the floor—all this
was for me alone, to explore as I wished.

And inside the hall (otherwise why
bother) there was music going on, from
the stage. Also talking, from the same
stage. Also, some casual noise-making
up on one side, where aundio men were
installing a brace of horn-type speakers,
removing several seats in the process.
Don’t ask me why—but they proved to
be important before I was finished. The
installers, that is, not the speakers,
which remained mute. The installers
provided some useful audio signals, live,
for my test procedures.

One of them, for instance, dropped a
hammer with a loud bang. It didn’t go
just plain BANG, plus deeay. It went
BANG-bang, plus decay. (Now didn’t
I hear something about a recent great
effort to remove a certain echo, in the
latest Philharmonic Hall tuning pro-
cedures? Maybe so, but it still went
BANG-bhang.)

Ah—but don’t think I'm going to
lambaste Philharmonic Hall! Everybody
and his relations have long since done
that. Rather, I’'m interested in evalua-
tion.

Lonely as a Cloud

The occasion for my private look-hear
was simply a long dress rehearsal of the

10
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Dessoff Choirs for their concert in Phil-
harmonie Iall. There was a semi-chorus
in whieh T did not sing. I did sing in
the main chorus. I sang in the concert.
So, altogether, I was able to “evaluate”
with some eoneentration during a good
many hours of varied acoustic experi-
ence, not a single moment from a con-
ventional one-spot concert seat. (I'd
done that on other oceasions, of course.)

I sang my head off, to an empty hall
and then to a (reasonably) full one, on-
stage and in an ensemble. I wandered
lonely as a cloud all over, up among
those mechanical bits of reflective geom-
etry they call “clouds,” down the side-
rows of seats, forward on each side,
back again to the rear, up the endless
stairs and into each of the many levels,
one by one, all the way to the top. My
only companion, other than a few supine
auditors downstairs, was a small child
who appeared at the topmost place in
the hall. She was trapped. “Mister,” she
said, “how do you get down from up
here?” She couldn’t reach up to the door
handles on the glass-enclosed corridor
outside.

Not a soul anywhere around, other
than these few. Nothing but a mere
stageful of performers, performing
musie, intermittently. And a conductor
(Paul Boepple), haranguing the per-
formers with his back to the “andi-
ence”—me and the little girl, up near
the ceiling. Odd effect! It grew upon me.
Linagine, Philharmonic Hall, private,
vours, just sitting there like, well, like
a sitting duck. As though time had
stopped and the great public meeting
place was suspended of its normal hril-
liant eoncert life. Like Times Square in
a war-time black-out.

(Public places are always ghostly in
this fashion when their business is sus-
pended—whatever the business may hap-
pen to be. The parkways around New
York at 4 a.m., lighted up for miles and
not a ecar in sight as far as you can see.
Grand Central Station at the same hour.
Wall Street on a Sunday morning. Coney
Island beach on a Monday—in Decem-
ber. It’s an illusion; for these suspen-
sions are merely normal. We are the
chosts who aren’t there.)

The Music, Not the Hall

My impressions add up rather conclu-

sively. I like Philharmonic Hall, in an
absolute sense. I suspect that it is an ex-
cellent hall for its size and its time, per-
haps even an outstanding one. I found
it quite thrilling to be within it in this
wandering fashion, while sound was ae-
tually being produced inside this famous
acoustical environment.

I suspect that the trouble with Phil-
harmonie Hall is the musie, not the Hall,
We’'re putting the wrong stuff in it. For
how in Heaven do you expect to package
Nineteenth century music in a Twentieth
century wrapping ? That, as sure as sure,
is what Philharmonice Hall is. By no pos-
sible stretch of the imagination, nor via
any conceivable juggling of formulae,
nor by any manner of computer calcula-
tion, eould this place have turned out
other than an entirely modern audito-
rium, created today and very much of
today. (Whether for better or worse,
architecturvally, is perhaps heside our
point, though T like the thing both inside
and out in spite of its high-toned im-
pressiveness.) Modern as the day.

And what do we do? We stuff a huge,
old-fashioned orchestra into this modern
package and cause it to play Tchaikow-
sky. Or Beethoven. Or even Richard
Stranss, or Mahler, from the turn of the
century! Preposterous! What is music of
1905 doing in an auditorium of 1960-
0dd? How can Brahms in the 1880’s, the
gingerhread period of architecture, sur-
vive in a geometrical fabrieation of
curves and smooth surfaces such as he
could never have dreamed of 7

Axioms

Is it surprising, perhaps, that Sym-
phony ITall, in Boston, is famed for su-
perior musiecal acousties? It surely is a
superb hall in an absolute sense; but
that superiority must be qualified by a
period-sense. It was perhaps built super-
bly becaunse it was at ease with the music
which lived within it; they were compati-
ble. They came from a similar impulse,
from a similar way of life; their axioms
were consonant—mutual principles that
were taken-for-granted.

There are axioms for Philharmonie
Hall. Taken-for-granted basic prineiples
that, for all the caleulating and figuring,
are unthinkably fixed and absolutely un-
questioned.

Did anybody, for instance, propose a
nice pseudo-Gothic gingerbread eeiling
decoration for the Hall? How ahout
some plaster rosettes, cupids, intertwined
grapevines? A few semi-Greek friezes,
here and there? Woodwork, suitably
carved into spirals and serolls and ser-
pents’ heads? How about filling up all
the blank wall spaces with ornamental
bas-relief, maybe the Muses with flowing
robes, or Saint Cecelia? And the busts
of famous composers, in long rows—
can’t we have them somewhere in the
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An FM tape stereo system of comparable
quality would cost up to $850
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start with the Eico receiver kit — only $154.95

You can build a complete, high quality FM 1ape stereo system from the
new Eico Classic Speed Kit package for only $445. This system includes
the Classic 2400 stereo/mono 4-track tape recorder; Classic 2536 FM MX
stereo receiver and two HFS-8 2-way high fidelity speaker systems.

Completely wired you'd save nearly $300 on this system over other makes
of comparable gnality—factory wired price $570. You can also select
any individual component at a remarkably low price.

Here's why it’s sa easy to build these superb components. The 2400 tape
recorder comes with the transport completely assembled and tested—
only the electrical controls and amglifiers need be wired. The 2536, is
without doubt the easiest-to-build receiver ever designed. The front end
and the IF strip of the tuner scction are supplied completely pre-wired
and pre-zligned, and high quality circuit board and pre-aligned coils are
provided for the stereo demodulator circuit. Speaker systems are com-
pletely assembled in fine oiled finish walnut cabinet.

EICO CLASSIC 2190 STEREO/MONO 4-TRACK TAPE RECORDER Perform-
ance on a par with recorders selling at twice the price. 3 motor design
enables each motor to be optimized for its particular function.

0 3 heavy-duty 4-pole motors, capstan motor with integral fan o DC
braking of recl metors O Standby operation between all transport modes
prevents tape spillage, provides slur-free starts, permits easy cueing &
editing O Automatic cnd-of-tape switch & digital counter O |Jam-
proof bel: shift nrechanism sclects 7%2 or 33 ips spced. O Requires no
head wearing pressure pads 0 New combination erase and record-play

2200

EICO CLASSIC SERIES COM'0
14.95 (Incl. FET.) 2050—50-w
1 oiled finish walnut cabinet

Kit $92.50; wired $129,95. 2
200, 2050 and 2080 are available for $19.95.

4-track stereo head O Equalization selector provides uncom
equalization on both speeds. O Mixing mike and line level controls
o Dual electron-ray level indicator tubes 1 Made in U.S.A. o Oiled
finish walnut base incl. in price of both semi-kit and wired versions.
Semi-kit (iransport assembled & tested) $199.95; wired $269.95.

EICO CLASSIC 2536 FM-MULTIPLEX STEREO RECEIVER Makes every other
sterco receiver seem overpriced. Combines stable sensitive FM  stereo
tuner plus a virtually distortion-free 36-watt sterec amplifier with remark-
able overlcad, transient and regulation characteristics.

AMPLIFIER SECTION O all program sources—magnetic phono, adapted
ceramic phono, tuner, tape O Full control facilities—bass, treble, blend
and balance O Tape monitor switch O Dsstortion at 10-w/channel 40
cps—0.5%; IHF, power bandwidth at 1% distoriion, 30 eps—2C kc.

TUNER SECTION O Low noise, shielded & tem perature compensated front-
end for drift-free performance O 4 amplifier-limiter stages & ultra-wide-
band ratio detector. O Electron-ray tuning bar & stereo program indicator
O Velvet-smooth rotary tuning 0 IHF usable sensitivity 3 sv (30db
quieting); 1.5 #v (20db quieting). 0 IHF distortion 0.6%; IHF capture
ratio 3db. Kit $154.95; wired $209.95 (Incl. FET)

EICO HF$-3 2.WAY SPEAKER SYSTEM Compact 2-way

speaker system in handsome oiled finish walnut cabi-

net. Full transparent bass; clean, smooth middles and

highs. Two speakers: 8”7 hLigh-gap energy weofer-mid-

range transducer, and matched 2* tweeter. Wired

only, $44.95.

2050 2080

FREE 1964 CATALOG
Dept. A-4

. Kit $79.95; wired $108.95. —FM/MX Stereo Tuner,
080-—80-watt stereo amplifier. Kit §112.50;
Add 5% in West

Eico Ekectronic Instrument Co., Inc,, 131-01 39th Ave.., Flushing, N.Y. 11352 Exoort: Roburn Agencies, 431 Greenwich St., N.Y. 13, N.Y. @




“noteworthy for elegant simplicity”.

14

Industrial Design Magazine used these words to describe the functional
beauty of the AR turntable:

The AR turntable's simplicity of basic design, in engineering as well as in
looks, makes possible a combination of professional quality, reliability, and
low price. Percy Wilson writes, in the British publication The Gramophone:
“I have, in fact, only one criticism of the AR turntable and arm: it
is greatly under-priced. For its high standard it could well be
double the price.”
We believe that the AR turntable at double the price would keep its position
of leadership in the field. Its wow and flutter were reported by HiFi/Stereo
Review as being the lowest ever measured on any turntable, irrespective of
price; its speed accuracy was the best of any fixed speed turntable tested by
High Fidelity; its design was described in Modern Hi-Fi as being the best
answer to the interrelated problems of rumble and acoustic feedback; and
Gentlemen’s Quarterly included the AR turntable in its selection of a ne plus
ultra stereo system costing $3824.

The AR turntable at New York’s Industrial Design Show. Products in the show were
selected by Industrial Design as representing the best designs of American industry.

cover, but less cartridge, 33%3 and 45 rpm

$6800 complete with arm, oiled walnut base, and dust

5% higher in the wWest and Deep South
ACOUSTIC RESEARCH, INC., 24 Thorndike St., Cambridge, Mass. 02141

chamber-like. It was that kind of musie.
And when the full chorus sang, all 200-

| odd singers, I among them, T found to

my astonishment that for the first time,
we were singing in a hall that took us, so
to speak, cxactly as we were. FEverybody

| in that hall, distant or near, could get

our music¢ from us, and we did not need
to strain. Our sound did not blend into
a grand blur; we were not isolated from
one another acoustically, the sopranos
helplessly out of touch with the basses
across the stage—we heard one another
well. And we heard us; we heard our
combined sound, much as the audience
itself did. The music was alive, all
around us; it was ours and it was the
audience’s as well. There was close com-
munication.

Alive—but not live. Definitely, Phil-
harmonic Hall is “dead,” whatever they
say the reverb decay time is supposed to
be. Not really dead, though. Not stifling,
not depressing, not sound-swallowing.
Not any more. (The bass end did get
swallowed—that was a major technical
miscaleulation that seems to have been
taken eare of.) Just not reverberant in
the accepted Nineteenth-century-and-ear-
lier fashion. Like Carnegie. Like Sym-
phony Hall. Like a hundred European
halls, It ean’t be. It never will be. It isn’t
in the eards for it to be.

And so Philharmonic is never going
to sound like Tchaikowsky or Brahms
or Beethoven at home. Not ever. It will
always bring a modern touch to the old
musie, as it must. It will bring the sym-
phony up close, make it intimate willy-
nilly, make personalities out of minor
solo orchestral players and put major
soloists right in your lap, like television.
A lot of people won’t ever like it—the
music won’t like it, either. But that is
strietly the music’s fault, for being so
very un-modern.

Recurring Elements

I need add only a further observation.
I may seem to oversimplify the relation
between music and its architectural en-
vironment—1I don’t think so. Not in the
large.

Does all music require its proper
acoustiecal environment, historically?
Should Brahms live in late Nineteenth
century architecture and Bach in a Ba-
roque church, Palestrina in a Gothie-
Renaissance cathedral? Definitely, in the
ideal. Of course! And remember that
large quantities of the music we hear
in our concerts was never intended for
concert listening, let alone concert acous-
ties.

Fortunately, though, we are flexible
and so is music. Imagination can make
up for a lot that is ideally missing. More-
over, the styles and the manners of men
have changed greatly—but men are still
men. There are recurring elements.

(Continued on page 62)
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Now enter the world of the professional. With the Sony Sterezorder 600,
a superbly engineered instrument with 3-head design, you are master of the
most exacting siereophanic tape recording techniques.

AUDIO e APRIL, 1964

Professional in every detail, from its modular circuitry to its 3-head design,

this superb 4-track stereophonic and monophonic recording and playback uinit
provides such versatile features as: » vertical and horizontal operating positions
® sound on sound a tape and source monitor switch ® fuil 77 reel capacity

® microphone and line mixing ® magnetic phono and FM ster=o inputs m 2 V.U.
meters m hysteresis-synchronous drive motors s dynamically balanced

capstan flywheel m automatic shut off m pause control and digital tage counter—
all indispensable to the discriminating recording enthusiast. Less than $450 *
complete with carrying case and two Sony F-87 cardioid dynamic microphones.

Multiplex Ready!
The Tapsway to Sterso % Yes, less
than $450!

Sony tape recorders, the most complete line of quality recording
equipment in the world, start at less than $79.50.

For literature or name of nearest dealer, write Superscope, Inc., Dept. 7
Sun Valley, Calif. In New York, visit the Soeny Salon, 585 Fifth Avenue.




EDITOR'S REVIEW

AN FM SATELLITE

HE NEWSPAPERS have carried a super-abundance of

stories about satellites and their communications

potential in recent months. Certainly a substantial
portion of the television-owning world has had occa-
sion to witness those insecure pictures showing French,
English, and American entertainers. In all this hub-
bub and excitement a possibility of far greater im-
portance to the audio world has been ignored—the
possible use of satellites for F'M broadeasting.

This possibility was brought to our attention in the
midst of a 38-page report by the National Aeronautics
and Space Administration (the familiar NASA) to
the Space Committee of the ITouse of Representatives
in Washington. Most of this report is a rather straight-
forward (and fascinating) compilation of possible
practical benefits related to the amassing of technology
required to pursue the space program. One paragraph
(on page 32), however, caught our eye and interest.
We reproduce it in its entirety:

5. A particularly intriguing application of commu-
nication satellites is direct broadecasting to the indi-
vidual listener. By broadcasting, we mean radio as
well as television transmission, especially because ra-
dio broadcasting might be achieved within the limits
of current spacecraft power supplies, whereas visual
broadcasting with its wide bandwidth requires power
which ean only be realized from nuclear power
sources. The use of satellites for broadeasting would
permit coverage of countries, sub-continents, and even
continents for purposes of entertainment, classroom
and home education, and information purposes. The
unique aspect of satellites is that continental cover-
age can be achieved without a network of local cover-
age stations interconnected by an extensive surface
communication system.

Reading this paragraph we can conclude that FM
broadcasting is possible now with available satellite
equipment and that networks on the order of AM
radio and television can be acecomplished. In a previous
editorial we mentioned the possible emergence of FM
networks, but the technical and financial difficulties
inherent under present circumstances has limited the
possibilities.

Now, with the possible use of satellite relays, all of
the problems can be solved in one fell swoop. Then the
potential of F'M, with its stereo transmission, wide fre-
quency range, and history of good musie, may evolve
into the universally-available good-program source
many people desire.

So, the next time a satellite passes overhead, just
think . . . !

GREEN IS LEFT, RED IS RIGHT, OR IS IT?

Have you noticed the variety of color codes used
for identifying the leads in tonearms?

Of course we had noticed it in a negative way over
the years when we would try to identify the left or
right hot lead in a tonearm without having the in-
struction sheet. Out would come the trusty ohmmeter,
and some minutes later the job was done. Time con-
suming.

16

Then, recently, a manufacturer intent upon making
his leads match everyone elses, reported the results
of his research to us. According to his findings, very
few manufacturers agree, each apparently content to
go his own way.

But the strangest thing about this whole business
is that there is a standard published by the Electronic
Industries Association (EIA) which is supposed to be
followed by all.

Now look here manufacturers, we know that a eolor
code for tonearm leads is not very important, but after
all there s a standard!

A THREEAXIAL LOUDSPEAKER

In the March issue of Aupio a ‘‘triaxial’”’ loud-
speaker was referred to in the cover story on page 14.
Little did we realize that we were stepping on the legal
toes of Jensen, the well-known and long-time purveyor
of loudspeakers. In short order, and with exceeding
gentleness, they informed wus that ‘‘Triaxial’’ and
““Triax’’ are registered Jensen trademarks.

Our hats are off to you, Jensen, for having captured
such simple and descriptive terms for a three-way
loudspeaker with common axis. But you do leave us
with a problem, through no fault of yours, may we add.

ITow do we describe this three-headed beast? Three-
axial ?

Cunbersome and, we suspicion, uncomfortably close
to the forbidden title.

Triaxiom ?

Now we’re stepping on somebody else’s toes.

Probably we are missing the obvious, but we fail to
see a simple way out. How about you?

THE LOS ANGELES HIGH FIDELITY SHOW

At the time of this writing, the Los Angeles Show
had not yet begun, and yet by the time you read this
it will have been over for some weeks. Obviously we
can’t report in the usual fashion. Instead we will ‘‘pre-
dict’’ what you have seen, those of you who attended.

First and foremost there were many more solid-
state amplifiers and tuners shown. In addition, solid
state circuits have invaded the tape recorder field, to
a large extent ‘‘capturing’’ the market.

Although not as strong an item as solid-state ampli-
fiers and such, the advent of portable record-playing
packages encompassing a record changer, a solid-state
amplifier, and a pair of speakers, has really made some
waves. Several ‘‘on the market’’ varieties were shown,
while some companies showed prototypes.

At the same timne, at the other end of the portability
spectrum, several consoles were shown. Of course we
must point out that these were ‘‘component’’ eonsoles,
incorporating components tailored to fit a console.

As usual there was mucho musie to listen to, mucho
of it too loud, some just delightful. At the end of the
Show the produects still performed well, but the ex-
hibitors seemed to have lost efficiency. Most likely we
need solid-state exhibitors.

And the viewers again vowed to cease and desist
from attending high fidelity shows. To which we add—
’till next year.
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(actual size)

® Trade Mark of Pickering and Co., Inc.
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This is
The NEW
— V-15

Micro-

W Magnetic*

PICKERING'S NEW SUPER-LIGHTWEIGHT PICKUP

Here's a magnetic cartridge that's radically different. You can hear the difference. You can
see the difference. Pick up the V-15. Noie its lightness—only 5 grams. Perfect for low mass
tone arm systems. The V-15, because of its high compliance, high output and rugged con-
struction can be used in either manuai turntables or record changers. Hear how it outper-
forms pickups two and three times its size. A revolutionary new magnetic structure provides
an exceptionally flat response (20 cy to 20 KC), 7.5 mv per channel output at standard re-
cording levels, low IM and harmonic distortion with 15° vertical tracking angle.

Now, take a close look. See how Pickering's exclusive "'Floating Stylus™ and patented
replaceable V-Cuard assembly protects your record and diamond as it plays.

See the V-15. Hear the V-15. Yaur local Pickering dealer has it.

] ]
FOR THOSE WHO CAN THE DIFFERENCE Plnke rI"
Pickering and Company, Inc., Plainview, New York.
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Are separate
tuners and
amplifiers-passé o

"0 Do

- :
S e

[Jocer. o] s min
- o

An outstanding new combined tuner/amplifier
Nothing duplicates the installation flexibility of separate component . . . the S-7700T1 AM/FM/

components. This is one of many reasons why Sherwood FM Stereo 80-watt Receiver.
sells so many of them. But for those who do not need this
flexibility, Sherwood engineers have created an outstand-
ing single component, which without compromise of fidel-
ity, combines both functions.

The new S-77000 AM/FM/FM Stereo Receiver combines
the 1.8 microvolt sensitivity and 2.4db capture effect of
Sherwood's finest tuner with the 80-watt dual channel
music power of Sherwood's highest-rated high fidelity
amplifier. The size is a space-saving 16),” x 4" x 14", You
enjoy all the tuning surety of Sherwood's D'Arsonval zero-
center tuning meter and 8" long professionally calibrated
dial scale. And, you have front panel control of all stereo
amplifier functions for phono, tape—plus a stereo headset
jack. As trim as the size, is the less-than-separate-com-
ponents price of $374.50 (slightly more on the West Coast).

Sherwood low-distortion speaker systems
for high fidelity music systems

Ravinia: 3-way/48—17,500 cps/$139.50 - Newporl: 2-way/48—17,000
cps/$79.50 - Berkshire: 3-way/53—17,500 cps/$99.50 - Tanglewood:
4-way[29—17,500 cps/$199.50

Take this coupon to your Sherwood dealer and receive: = FM & FM Stereo Station Finder—licting current and pro-

FREE . . A $1.00 VALUE = Time-Saver Shopping Guide—detailed comparative speci- O] ST
INFORMATION KIT  fications on components offered by major manufacturers. = Photo file—a pictorial review of how different systems have

ATAYOURSSHERWOODUDEALER) 64-page book, An Introduction to Hi-Fi & Stereo published A ialees
by the Institute of High Fidelity. = Descriptive literature on Sherwood components.

If you prefer, send 25¢ in coin direct to Sherwood, together with your name

1
1
1
: and address. Your package will be sent by return mail.
1
: Name_
1
Street — N A
! HIGH FIDELITY
: City__ _State Zip Code
: Sherwood Electronic Laboratories, Inc., Dept. A-4 STEREQ RECEIVERS m TUNERS w AMPLIFIERS
1 4300 North California Avenue, Chicago, Illinois bU618 m STEREO INDICATOR LIGHTS m SPEAKER SYSTEMS m CONTEMPIRARY CABINETRY
| 1
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A "Purist”’ Tackles Room

Acoustics

J. W. LINSLEY*

Many audiofans make the error of thinking that a fine audio system will automatically insure fine sound.
This “purist” found that an understanding of acoustics is just as necessary as excellent components.

HIS ARTICLE describes a so-called
T“Purist” stereo system. It wouldn’t

have been written if T hadn’t acei-
dentally discovered how room acoustics
had upset my best efforts to achieve the
“ultimate” realism in sound.

Since the term “ultimate realism” is
almost impossible to define and most peo-
ple would hear it differently anyway, you
are weleome to laugh as loudly as you
care to. However, I would suggest that
you give the logic some careful thought
because you might someday be pursuing
the same goal.

* 5637 Iilcrest Road, Downers Grove,
1.

. v o

Fig. 1. The authors’ system consists of:
ADC-1 cartridge; Rek-O-Kut tone arm
(with special alterations and moving
horizontal pivot); Thorens TD-124 turn-
table; Mcintosh C-8 preamp with C-8S
stereo add-on preamp; Marantz elec-
tronic crossovers (at 100 cycles); Marantz

40-watt basic amplifiers (above 100
cycles); Scott 80-watt basic amplifier
(combined signal under 100 cycles);

Electro-Voice K Horn (below 100 cycles);
James B. Lansing theater woofers (from
100 to 500 cycles through curved horn
enclosures); Stephans P-35 theater drivers
(used from 500 cycles on up through
straight cement horns and James B. Lan-
sing lenses); lonovac tweeters (filtered in
above 500 cycles).
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Fig. 2. Front view of speaker system with
grille cloth removed.

In my case, the pursuit of realism is a
faseinating hiobby that not only gives me
countless hours of listening enjoyment
but in addition serves as an ontlet for a
natural curiosity. The combination is al-
most unbeatable as a hobhy hecause each
new discovery adds new interest to the
listening and the listening leads to new
discoveries.

To me, it is a sign of great progress
that I can even get close to realism be-
cause just one vear ago I was almost
convineed that it was beyond the reach
of present-day equipment. Until that
time, I had always assumed that the ef-
fect of poor acousties was, at its worst,
only a small difference in brilliance or
clarity. One can easily get this impres-
sion because music crities often disagree
in such subtle terms that it seems as
though there is little difference between
the acousties of different concert halls.
What I failed to sce was the fact that
these crities might have agreed, without
exception, that the poorest hall was twice
as good as my living room.

I have attended concerts at Orchestra
Hall in Chicago and marvelled at the
non-irritating power and delicate clarity
of live musie. However, like most dedi-
cated Hi-Fi fans, I assumed that my
equipment was incapable of handling all
that power without distortion. As a re-
sult, T kept on inereasing the quality and
power-handling ability of my system un-
til I ended up with the equivalent of
two theatre sound systems operating
under horrible acoustical conditions.

In a way, it was fortunate that I ended
up with this big system before I cor-

rected my room acoustics because this
made the effects of acoustics extremely
obvious. In fact, I could almost see the
acoustical principles in operation as the
system began to produce the solid feel
of live musie.

I wasn’t seeing anything that couldn’t
he found as isolated statements in a book
on acousties, it’s just that the experts
seldom try to explain why acousties can
make the mmusie sound hetter. Instead,
they tend to measure the reverberation
times of halls that have received good
notice and figure out how to achieve the
same sound in the new halls that are
built. As a result, I have tried to deseribe
the statements and interpetations that I
used to modify iy acoustics in the hope
that you might be encouraged to try a
few experiments in this very important
area.

Experiments and Reading

I started out by trying almost every
conceivable kind of playback eurve but
just couldn’t get close. On the assump-
tion that some loudness effect was up-
setting the playback eurve, I tried to
play the system louder with no success
(and apparent distortions).

A little reading led me to the subject
of flutter echoes which can be a problem
in rooms with hard walls. It was ex-
plained that a flutter echo was simply a
sound wave that started bouncing back
and forth hetween two parallel walls
until your ear heard the same sound sev-
eral times in quick sueccession. Some
acoustical experts tie in this effect with
the so-called standing wave which is also
caused by the repetitive bouneing of
sound waves but the waves arrive at your
ear so close together that your ear hears
them only as a single sound which secms
mueh louder in volume. In any case, it
was stated that the echoes could be elimi-
nated by making the walls non-parallel
or making one of them sound absorbent
to reduce the volume of a given sound
before it gets back to your ear a second
time.

This was a clue for me. I decided to
test the theory by stringing up some old
draperies on the wall behind my listening

19



Controlling Sound-Reinforce-
ment Systems Automatically

DAVID L. KLEPPER®

Developments in sound-system automatic controls have allowed an increasing number of more com-
plex sound-reinforcement systems to be operated automatically. In other cases, automatic devices fur-
thur extend the usefulness of sound systems that may or may not require an operator. The following
discussion describes some of the available devices.

Limiter and Compressor Amplifiers
Limiter and ecompressor amplifiers de-
crease gain when signal strength in-
creases. They have been used to solve
the problems of overmodulation and
maintenance of signal-to-noise ratio in
broadeast transmissions for the past 40
years. Compressors and limiters are
somewhat different in operation, al-
though often the same device can be one
or the other depending on control set-
tings and the level of the input signal.

* Bolt, Beranek, and Newman, Inc., §0
Moulton St., Cambridge, Mass.

An ideal compressor would effect a re-
duetion in gain (as expressed in deei-
bels) proportional, but not equal, to
inerease in signal strength throughout
its operational range. Typically, the
gain of the compressor might be 60 db
for a —50-dbm signal, 50 db for a —30-
dbm signal, and 40 db for a -10-dbm
signal. Assuming the dynamic range of
the input program was 40 db, we can
sce that the compressors would “com-
press'” this dynamic range to 20 db.
(See Fig. 1.)

Instead of compressing the dynamic

Fig. 1. Input ver- or

sus output charac-
teristic of RCA BA-
25 avtomatic gain
control (Compres-
sor) amplifier with
adjustable thres-
hold. At higher
threshold settings
it approaches lim- 5

iter action.

25

OUTPUT IN db RE 1 MILLIWATT

0 1

GAIN CHARACTERISTIC
OF "IDEAL" LIMITER

=~ THRESHOLD FOR 3:1 COMPRESSION

—
~/

7/ garalio

/

A P‘A‘\O

3 w10

i 1 1 1 1 - |

-70 -65

-60 =55

-50 -45 -40 -35 -30

INPUT IN db RE | MILLIWATT

Fig. 2. Typical

compressor ampli-

fier, Altec Model
436C.

range, the limiter ampliier attempts to
limit the output signal below a prede-
termined point. An ideal limiter ampli-
fier would provide fixed gain for a range
of input signals up to the “threshold”
signal. The decrease in gain for input
signals above the threshold would be
equal to the level of the input signal
minus the threshold signal level. Limiter
amplifiers generally are not ideal, and
their action ahove the threshold point is
similar to that of compressor amplifiers

(¢CTe)

= — [rrpT—

Fig. 3. CBS Laboratories Audimax 1l.

Fig. 4. Fairchild Model 661TL “Auto Ten.”
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A MAJOR BREAK-THROUGH IN SOUND PURITY

s C==

THE SOUND FROM THE NEW SHURE V-15 STEREO DYNETIC® CARTRIDGE
WITH ITS REVOLUTIONARY BI-RADIAL ELLIPTICAL STYLUS

HAS NEVER BEFORE BEEN HEARD OUTSIDE AUDIO LABORATORIES

by S. N. SHURE, President, Shure Brothers, Inc.

The sound from the new Shure V-15
Stereo Dynetic Cartridge is unique. The
unit incorporates highly disciplined refine-
ments in design and manufacture that
were considered “beyond the state of the
art” as recently as the late summer of 1963.
The V-15 performance specifications and
design considerations are heady stuff—
even among engineers. They probably
cannot be assimilated by anyone who is
not a knowledgeable audiophile, yet the
sound is such that the critical listener, with
or without technical knowledge, can ap-
preciate the significant nature of the V-15
music re-creation superiority. It is to be
made in limited quantities, and because of
the incredibly close tolerances and singu-
larly rigid inspection techniques involved,
it is not inexpensive. Perfection never is.

THE BI-RADIAL ELLIPTICAL STYLUS

The outstanding characteristic is that the
V-15 Stylus has two different radii . . .
hence the designation Bi-Radial. One is
a broad frontal plane radius of 22.5 mic-
rons (.0009 inch); while the actual contact
radii on each side of the stylus are an in-
credibly fine 5 microns (0002 inch). It
would be impossible to reduce the con-
tact radius of a conventional spherical/
conical stylus to this micro-miniature
dimension without subjecting the entire
stylus to “bottoming” in the record
grooves,

The Shure Bi-Radial elliptical stylus, be-
cause of its larger frontal radius of 22.5
microns (.0009 inch), cannot bottom . . .
and as you know, bottoming reproduces
the crackling noise of the grit and static
dust that in practice cannot be eliminated
from the canyons of record grooves.

TRACING DISTORTION MINIMIZED

The prime objective in faithful sound re-
creation is to have the playback stylus
move in exactly the same way as the
wedge-shaped cutting stylus moved when
it produced the master record. This can’t
be accomplished with a spherical/conical
stylus because the points of tangency (or
points of contact between the record
grooves and the stylus) are constantly
changing. This effect manifests itself as
tracing distortion (sometimes called ““inner
groove distortion”). Note in the illustra-
tion below how the points of tangency
(arrows) of the Bi-Radial elliptical stylus
remain relatively constant because of the
very small 5 micron (.0002 inch) side con-
tact radii:

Cutter Elliptical Conical
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The Shure Bi-Radial Stylus vastly reduces
another problem in playback known as
the “pinch effect.” As experienced audio-
philes know, the record grooves are wider
wherever and whenever the flat, chisel-
faced cutting stylus changes directions
(which is 440 cycles per second at a pure
middle “A” tone—up to 20,000 cycles per
second in some of the high overtones).
An ordinary spherical/conical stylus riding
the upper portion of the groove walls
tends to drop where the groove gets
wider, and to rise as the groove nar-
rows. Since stereo styli and cartridges have
both vertical and horizontal functions, this
unfortunate and unwanted up-and-down
motion creates a second harmonic dis-
tortion. The new Shure Bi-Radial elliptical
stylus, on the other hand, looks like this
riding a record groove:

You’ll note that even though it has a
broad front face with a frontal plane
radius of 22.5 microns (.0009 inch), and
it measures 30 microns (.0012 inch) across
at the point of contact with the groove,
the small side or contact radii are only
5 microns {.0002 inch). This conforms to
the configuration of the cutting stylus and
hence is not as subject to the up-and-
down vagaries of the so-called “pinch-
effect”,

SYMMETRY, TOLERANCES AND
POSITIONING ARE ULTRA-CRITICAL

Frankly, a Bi-Radial elliptical stylus, how-
ever desirable, is almost impossibly diffi-
cuit to make CORRECTLY. Diamond, as
you know, is the hardest material . . .
with a rating of 10 on the Mohs hardness
scale. It's one thing to make a simple
diamond cone, altogether another to make
a perfectly symmetrical Bi-Radial stylus
with sufiiciently close tolerances, actually
within one ten thousandth of an inch!
Shure has developed unprecedented con-
trols, inspections and manufacturing tech-
niques to assure precise positioning, con-
figuration, dimensions and tolerances of
the diamond tip. It is a singular and exact-
ing procedure...unique in the high fidelity
cartridge industry. And, unless these in-
spection techniques and safeguards are
used, an imperfectly formed elliptic con-
figuration can result and literally do more

harm than good to both record and sound.

THE V-15 IS A 15° CARTRIDGE

The 15° effective tracking angle has re-
cently been the subject of several Shure
communications to the audiophile. It con-
forms to the effective record cutting angle
of 15° proposed by the RIAA and EIA and
now used by the major record producing
companies and thereby minimizes track-
ing distortion.

The major features, then, of the V-15 are
the Shure Bi-Radial Elliptical Stylus, the
singular quality control techniques and
standards devised to produce perfection
of stylus symmetry, and the 15° tracking
angle. They combine to reduce IM and
harmonic distortion to a dramatic new
low. In fact, the distortion (at normal
record playing velocities) is lower than the
inherent noise level of the finest test
records and laboratory measurement in-
struments! In extensive listening tests, the
V-15 proved most impressive in its “track-
ability.” It consistently proved capable of
tracking the most difficult, heavily modu-
lated passages at a minimum force of ¥
grams (in the Shure-SME tone arm). The
entire V-15 is hand-crafted and subject
to quality control and inspection measures
that result in space-age reliability. Pre-
cision machined aluminum and a special
ultra-stable plastic stylus grip. Exact align-
ment is assured in every internal detail—
and in mounting. Mu-metal hum shield
surrounds the sensitive coils. Gold plated
terminals. Individually packaged in walnut
box. The V-15 is a patented moving-mag-
net device—a connoisseur’s cartridge in
cvery detail.

SPECIFICATIONS

The basic specifications are what you'd
expect the premier Shure cartridge to
reflect: 20 to 20,000 cps., 6 mv output.
Over 25 db separation. 25 x 108 cm. per
dyne compliance. 3/s gram tracking. 47,000
ohms impedance, 680 millihenries induct-
ance per channel. 650 ohms resistance.
Bi-Radial stylus: 22.5 microns (.0009 inch)
frontal radius, 5 microns {.0002 inch) side
contact radii, 30 microns {.0012 inch) wide
between record contact points.

But most important, it re-creates music
with a transcendent purity that results in
a deeply rewarding experience for the
critical ear,

Manufactured under U.S. Patents 3,055,-
988; 3,077,521 and 3,077,522, Other Patents
Pending.

$62.50 net

SHURE BROTHERS, INC.
222 Hartrey Avenue, Evanston, Illinois
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Fig. 5. Altec noise operated automatic
level adjustment (NOALA), Model 7464.

but with a sharper reduction in gain
with inereases in input signal.

Obviously, in many sound amplifica-
tion system applieations, the compressor
or limiter amplifier can replace a human
operator. For any particular appliea-
tion, however, we must select the time-
constant of operation of the limiter or
compressor rather carvefully. The time-
constant is merely the length of time
required for the limiter to change from
one gain setting to another. The attack
time-constant determines the time of
compression, the rvelease thme-constant,
and time of restoration of gain during
a drop in signal level.

In general, compressor amplifiers have
heen found more useful than limiters in
replacing human operators in simple
systems, by minimizing changes in level.
Limiters are most useful as protective
devices, preventing amplifiers or loud-
speakers from overloading. A single sct
of time-constants cannot handle all pub-
lic address system applications, or even
handle different changes within the same
application ideally. Tmagine a minister
standing in front of the pulpit moving
slowly back and forth away from the
fixed pulpit microphone. To compensate
for such movement the eompressor am-
plifier should have a relatively long time-

constant, so that the dynamie range and
the minister’s delivery (which are short-
time-variations in signal level) are not
affected adversely. The system should
merely compensate for his unconscious
movement. Then, to emphasize a par-
ticular phrase, the minister may sud-
denly lean forward and shout into the
microphone. Now the compressor ov
limiter should have a relatively short
time-constant to prevent the signal from
overloading the amplifier and distorting.
The well-trained sound-system operator
has the variable time-constant “built-in.”

Conventional eompressors ean intro-
duce the following faults into even the
simplest sound-amplifieation system un-
less care is taken in choosing time-con-
stants, input levels, threshold, and so on:

1. Unwanted pre-emphasis of sibilants
(soft-voice consonants), as compared
with vowel sounds. (Occasionally this
may he highly desirable.)

2. Feedback resulting from increase
in system gain during periods of no
signal input.

3. Inerease in system background
noise level during periods of signal in-
put, due to a rise in system gain to the
maximum level.

The CBS Laboratories “Audimax T1*
goes far in eliminating such difficulties.
It has a variable time constant which
permits no changes in gain during nor-
mal variations in speech input level be-
tween two established thresholds. A
sudden inerease in level ahove the pre-
vious long-term peak levels will deerease
system gain; similarly a drop in level
below the lowest preceding long-term
signal level will eause an inerease in
gain. Speech routed through the Aundi-
max does not “sound” compressed; vet,
the eompressor is able to restriet un-

usual level variations. Finally, during
periods of no-signal input the device can
restore system gain to a predetermined
level, avoiding feedback and high-noise
levels. The usefulness of this device in
replacing a manual sound-system oper-
ator in typical echureh and auditorium
sound-amplification systems is just be-
ginning to be explored, possibly because
of this unit’s greater expense as com-
pared with conventional limiter and
compressor amplifiers.

Gated-Gain Amplifiers

Several years ago, the author was re-
quested to design a sound system for
the boardroom of an industrial firm.
One requirement was that no sound-sys-
tem operator conld be employed. For
such applications, a “gated-gain ampli-
fier,” one for each microphone input,
seemed a satisfactory solution to the
probleni. A gated-gain amplifier requires
input signal to “switeh on” the ampli-
fier. With signal input below a prede-
termined threshold, the amplifier is “off.”
We have heard of similar applications
designed and installed by several sound-
system contractors,

Previously, the best approach to con-
strueting a gated-gain amplifier was to
modify a conventional compressor am-
plifier. Today, the Fairehild *“Auto-Ten™”
is available.! The Auto-Ten has a vari-
able-relecase time control. The attack
time-constant appears sufficiently short
to insure no loss of intelligibility by
clipping at the start of a phrase.

(Continwed on page 67)

1 This unit can be used as an expander,
as a “ducker” (suppressing one channel in
favor of another), or even as a compressor
by snitably modifying or adding to the
circuitry.

PREAMP FILTER
EXTERIOR NOISE
SENSING MIKE PSA‘;\“PER
(WITH WIND SCREEN) .
PREAMP GICTE
D—— / - 5 db INCREASE
TOTTERN RECTIFICATION] 10 db
AND NOISE- -
SENSING MIKE OPERATED | 15 db —
SWITCHING
FILTER 20 db
PREAMP 2
POWER g
D__ / | AMP | =
| &
INTERIOR NOISE A{:’Em%‘;‘f | I | | | b— &
SENSING MIKE
INTERNAL TO EXTERNAL ot'o g t'o oﬁo 7 S
SENSING LOCK | o
| %
600w ANNOUNCE PROGRAM LINE [ . § . § . g . § dlo Do
J
600w BACKGROUND MUSIC LINE I 5 db PADS ! —
% + o O——
| POWER
ANNOUNCE CONTROL J_ ] AMPS

Fig. 6. Functional diagram of noise-sensing system for one zone, Dulles International Airport paging system.
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i ..by combining this unit, Citation A,
with a solid state basic amplifier of comparable quality,
a sound path could be set up that approaches the classic

goal of amplifier design—a straight wire with gain.”

—HIGH FIDELITY MAGAZINE

THE NEW CITATION B

PROFESSIONAL 80 WATT SOLID STATE STEREO BASIC AMPLIFIER

Y anem womes

5

- 3
i\; Crrationn @

Computer-grade silicon out-
put transistors: heavy-duty,
solid state devices, virtually
impervious to abuse. Will
take 100% more power than
their use in Citation B will
ever demand.

s

Driver stage: Wideband silicon driver tran-
sistors are mounted on rugged, military-
type epoxy glass board. Board pivots for
easy accessibility or removal,

Handsome front panel: facilitates custom installation. Features include
current-ad,ustment meter, on/off switch with pilot light and Tow-cut fil-
ter. Removable bottom panel conceals idling adjusiment contrals.

The '‘classic goal of amplifier de-
sign’' is now reality. The big “B" is
here. The Citation B. A power-packed
“‘brute’’ loaded with 80 watts of flaw-

!
|
|
!
1
|
|
|
|
|
|
|
!
|
|
| less performance — a true product of
|
|
I
I
|
I
I
|
|
I
|
|
|
|
|
|

2 .8 Wow . B

i

the computer age. * The “'B'' has the
widest frequency response of any
basic amplifier—1 to 100,000 cps.
* The ""B" has the best square wave
response —less than one microsec-
ond rise time. ®* The *'B’' has the high-
est damping factor—50to 1 at 10 cps.
(No other power amplifier is even
close.) * The big *'B"" is the only pow-
er amplifier completely free of hang-
over or clipping at full power output.

The Citation B reflects Harman-
Kardon's solid state leadership in
every way—performance, design and
construction. ‘A straight wire with
gain’’ when matched with Citation A,
the big ‘‘B" will also enhance the
performance of any other high qual-
ity stereo preamplifier. For more in-
formation — write Citation Division,
Harman-Kardon, Inc., Plainview, N.Y.,
Dept. A-4.

Electrolytic capacitors: en-
gineered to computer-grade
specifications for unlimited
shelf life and consistent,
long-term perfarmance.

“Heat sink’: heavy-duty
finned aluminum device
which rapidly draws heat
away from output transistors
—insuring long life, fail-safe
performance.

harman [CEIZERY

A subsidiary of THE JERROLD CORPORATION

Top view of zhassis: computer construction throughout. Five sub-assemblies
assure easy accessibility and minimum operating temperature through effi-
cient heat dissipation; laced military wiring harness couples each stage.
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A Ribbon Microphone for Stereo

E. R. MADSEN*

The author presents the argument that ribbon microphones are better suitgd -for
M-S stereo than other types of microphone due to their phase characteristics.

This article is not intended as an in-
vestigation of the general pros and econs
of ribbon versus other types of miero-
phones, nor a justification of the ribhon
microphone. Instead, I want to discuss
a specific problem of stereophonie trans-
mission of information and how the
ribbon microphone has a unique advan-
tage for stereophonic use.

There are two approaches in the re-
cording or transmission of stereophonic
information: one system, which I will
call the A-B system, in which the A ehan-
nel carries information fromn one side of
the sound source and the B channel ear-
ries information from the other side;
there is another type which is referred
to as the M-S system, in which the M
channel contains A + B information and
the S channel contains A - B informa-
tion. The use of the M-S system is predi-
cated on the idea that the A and B chan-
nels can be recovered from the M and S
information by the usual matrixing
techniques. This system imposes certain
limitations on recording in that spaecd
multiple mierophones cannot be used.

Until recently, the choice of the A-B
or the M-S system was an arbitrary one
which could he made to fit the available
equipment. Now, howerver, it is essential
that all stereophonic recording and trans-
mission use either the M-S technique or
an A-B technique which is convertible
to M-S. The necessity for this lies in the
FCC choice of a stereo multiplex system
which uses an A + B signal on the normal
monophonic transmission and an A-B
signal on the subecarrier. O::e of the FCC
stipulations was that the sound quality
for the monophonie listener must not be
degraded. Both direct broadeasts and
playback of stercophonie tapes and dises
can furnish a combined A +B signal to
the listener. The quality of this combined
signal must be satisfactory for the sys-
tem to be acceptable to the vast majority
of listeners who have monophonie equip-
ment. Unfortunately, the A +B signal is
not always a satisfactory one. It requires
suitable microphone type and placement
to be able to combine the A and B sig-
nals.

There are several ways to get a suit-
able M (A +B) signal: Different types
of microphones lead to an M signal
with different replacements. For ex-
ample, the figure-8 patterns of two

* Bang & Olufsen, Struer, Denmark.
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“MASS” REVOLUTION NOW IN PROGRESS

ADC is successful in achieving lowest mass cartridge design

What are the characteristics of the ideal stereo phonograph cartridge ? Re-
cording engineers and equipment manufacturers are in agreement here. Dis-
tortion will be eliminated only when the cartridge can trace the exact shape
of the record groove and reproduce its exact electrical analogy. What changes
must be made to free the stylus for precise tracing are now also known. As
to the manner in which these changes are to be achieved, experts are less
optimistic. They say, “Not today, but years hence.”

POINT FOUR ©,
ELLIPTICAL STYLUS NOW.

Stylus mass they hold,will have to
come down. Not another shade or
two, but drastically. Compliance will
be concomitantly increased. Not re-
fined slightly, but brought to a new
order of magnitude. And there is
more reason than ever to insist on
adherence to a standard vertical
tracking angle.

The low-mass, high-compliance car-
tridges will permit exceptionally low
tracking forces. Only then will we
have truly flat response beyond the
limits of the audio spectrum, free of
resonant peaks and dips. Record
wear and distortion will at last be
brought to the point where they are
truly negligible.

WHAT ADC HAS DONE

These conclusions were the starting
point some time ago for ADC, not
the end. We knew that marginal up-
grading of existing designs would
not bring us within reach of the ideal
goals. We faced the need for bold-
ness in seeking completely new solu-
tions. From this decision came the
concept of the INDUCED MAGNET
TRANSDUCER.In short order we had
prototypes of this new class of mag-
netic cartridge which shattered old
technical limitations. What followed
were three startlingly new cartridges
that incorporated this principle: the
ADC Point Four, recommended for
manual turntables; the ADC 660
and 770, recommended for automatic
turntables and record changers —
NOT YEARS HENCE, BUT TODAY.

YEARS AHEAD PRINCIPLE, TODAY

How do ADC cartridges using the
new principle measure up to the

AUDIO e APRIL, 1964

“years ahead” goals? “Significantly
reduced mass” was the key advan-
tage, we said — months before the
spotlight was turned on this factor.
The use of a fixed magnet, separate
from the moving system, inducing
its field into an armature of extreme-
ly light weight, slashed mass to “half
or less than that of systems previous-
ly regarded as low-mass designs.”
The tubular, aluminum stylus arm or
cantilever connected to the stylus to
move this negligible mass was made
even lighter. We were then able to
match this low mass with a suspen-
sion of exceptionally high compli-
ance.

As to stylus tracking force, we have
suggested a minimum of %1 gram.
But we have tracked the Point Four
perfectly at 1/ gram. The chief prob-
lem here is the ability of available
tone arms, not of the cartridge. The
physical arrangement of elements,
using the new INDUCED MAGNET
principle, brought other gains. “The
remote position of the magnet with
respect to the main structure,” we
said, “ensures freedom from satura-
tion and hysteresis distortion—seri-
ous effects that are beyond control
by conventional shielding.”

As to the vertical tracking angle, we
noted that “obtaining the now es-
tablished tracking angle of 15° is no
problem’ with the pivot point of the
arm brought close to the record sur-
face by the new physical configura-
tion.
OTHER ADVANTAGES OF
THESE NEW GARTRIDGES

These are not the only virtues of the
new Point Four, the 660 and the 770

which employ the INDUCED MAG-
NET principle. There is the excep-
tional ease of stylus replacement by
the user. There is the self-retracting
stylus that protects itself and your
records. There is the difference in
sound that you MUST hear for your-
self. There are others. We stress a
few of the many virtues only be-
cause they involve factors designated
for an idealized cartridge of the
future. And we ask you to compare
the ADC cartridges AVAILABLE
TODAY with these eventual goals.
We believe you'll agree that these
are the most advanced cartridges
available anywhere. We can only
hope that you try them with equip-
ment that will do them justice.

SPECIFICATIONS ADC POINT FOUR*

Type Induced magnet
Sensitivity 5 mv at 5.5 cms/sec
recorded velocity

30 db, 50 to 8,000 cps
10 to 20,000 cps = 2 db
.0004” (accurately
maintained)

Vertical tracking angle 15°

Tracking force range 34 to 1Y2 grams

Channe! Separation
Frequency Response
Stylus tip radius*

1.M. distortion less than 1% —400 & 4,000
cps. at 14.3 cms/sec velocity

Compliance 30 x 10-¢ cms/dyne

PRICE $50.00

SPECIFICATIONS

Type Induced magnet
Sensitivity 7 mv at 5.5 cms/sec
recorded velocity

30 db, 50 to 8,000 cps
10 to 20,000 cps = 3 db
.0007” (accurately
maintained)

Vertical tracking angle 15°

Tracking force range 12 to 4 grams

ADC 660

Channel Separation
Frequerncy Response
Stylus tip radius

I.M. distortion less than 1%—400 & 4,000
cps. at 14.3 cms/sec velocity

Compliance 20 x 10-¢ cms/dyne

PRICE $46.50

SPECIFICATIONS

Type Induced magnet
Sensitivity 7 my at 5.5 cms/sec
recorded velocity

25 db, 50 to 8,000 cps
10 to 18,000 cps = 3 db
.0007” (accurately
maintained)

Vertical tracking angle 15°

Tracking force range 2 to 5 grams

ADC 770

Channel Separation
Frequency Response
Stylus tip radius

1.M. distortion less than 1%—400 & 4,000
cps. at 14.3 cms/sec velocity

Compliance 15 x 10-¢ cms/dyne

PRICE $29.50

* ADC POINT FOUR available with elliptical
stylus at slightly higher price.

AUDIO DYNAMICS
CORPORATION

PICKETT DISTRICT ROAD,
NEW MILFORD, CONNECTICUT
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ONLY JENSEN'S
NEW DL-220
GIVES YOU

ALL THESE

EXTRA
VALUE

FEATURES!

. Exclusive low-distortion FLEXAIR® suspension.
Super-low 25-cycle resonance for rock-bottom bass.
. Circular horn wide-angle compression tweeter.

Fully adjustable HF-balance control on 30” cable.
Precision SYNTO X-6® magnetic system.

. Die-cast metal housing for permanent alignment.
Binding post terminals for quick, easy connections.
Stable spider suspension for positive voice-coil centering.

OV~ O D o N =

Model DL-220
3-ELEMENT 12" FLEXAIR® COAXIAL

Outstanding performance at phenomenally
low cost! Genuine compression HF unit
and heavy-duty 12-inch woofer with
mid-range radiator add up to smooth,
full response. Power capacity, 20 watts.
Frequency range, 25-16,000 cps.
Resonance, 25 cps. HF balance

control on 30" extension cable.

| /ADEATN

S E R £l 8

Model DL.-120
Dual-Cone 12" FLEXAIR'
12-inch, high-
performance two-way
loudspeaker similar to
DL-220 but without
coaxial HF unit.
Frequency Range,
40-15,000 cycles;

20 watts.

Model DL.-80

JENSEN Dual-Cone 8" FLEXAIR®

A quality 8-inch
high-fidelity unit for
cost minded enthusiasts
who demand Jensen
quality. 50-15,000 cps;
20 watts.

| HiGH FREQUENCY

Write for free brochure MY

LPUDSPEARERS

JENSEN MANUFACTURING COMPANY /DIVISION OF THE MUTER COMPANY /6601 SOUTH LARAMIE AVENUE, CHICAGO 38, ILLINOIS
Canada: Radio Speakers of Canada, Ltd., Toronto - Argentina: Ucoa Radio, S.A., Buenos Aires - Mexico: Fapartel, S. A,, Naucalpan, Mex.
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get more hi-fi
performance
with the
Jensen TF-4
S5-speaker
4-way system

Your choice of two deco-
rator fabrics: the popular
ali-over rattan or the ex-
clusive custom-woven
two-tone pattern.

how? . . . by expertly blending five
finely balanced speakers into full-
range reproduction: a high-compli-
ance, long travel FLEXAIR® woofer; a

special 8” midrange; two direct radi- |

ator tweeters; and Jensen’s SONO-
DOME® ultra-tweeter for frequency
extension beyond audibility. Listen
ard compare ...you'll agree there's
more hi-fi performance in the TF-4
... and you'll get full-size gracefully
slender cabinetry that combines big
speaker performance with elegant
appearance. Genuine walnut veneer
in oil finish. (Available, too, in the
money-saving unfinished gum hard-
wood for custom finishing or build-
ing-in.) Cabinet measures 16" H,
25" W, 814" D.

P o O0k TR

' @, | 5-SPEAKER
(@KC b
# chms. Fower Rating, 25 watis.

In Oiled Walnut . ... ....$114.50
In Unfinlshed Hardwood 97.50

m Write for free catalog 165-J.

JENSEN MANUFACTURING COMPANY
Division of THE MUTER COMPANY
6601 S. Laramie Ave., Chicago 38, Iltinois

Canada: Radio Speakers of Canada, Ltd., Toronto
——— Argentina: Ucoa Radio, S. A, Buenos Aires

m Mexico: Fapartel, S. A., Naucalpan, Mex.

AUDIO e APRIL, 1964

e

Sz Fsina
Mz Fcos

AzMsS B:=-M-5

Al L \/Scosa.smdcosﬂz‘Lsnnusm{)z
1B N -
\/(-cos:x-smd\cos¢)2¢(smd\smf)z

s /LM*’
\ 1 -sm2excos?

stn2a'z sin 2 cosf

veloeity microphones can be crossed.
Also two cardioid patterns can be used.
The first of these methods gives either
M-S or A and B signals, the sec-
ond an A and B signal which can be
| combined by addition and subtraction
[to get M and S signals, where the M is
fully compatible for monophonic use,
and the S contains the directional in-
formation for stereo.

Tt is also feasible to combine a pres-
sure-gradient microphone or a cardioid
microphone with a veloeity microphone.
The former gives the M information, and
the latter the S information. The A and
B channels are obtainable by dematrix-
‘ing. (See Fig. 1.)

: Which Is Best?

| Which of these methods will give the
\best results in terms of compatibility for

R

50 &

o

¢=100

P=120°

o

— f=140

Fig. 4. Relationship between « and o’
| with different angles.

| Fig. 3. Effect of phase difference between channels.

mono and stereo?

It is evident that the phase character-
isties of the microphones must be impor-
tant when the signals are combined
electronically. For example, a 180-deg.
phase reversal of one channel in an A-B
system is noticeable to some listeners,
but is not always distressing and not
always detected. However, a 180-deg.
phase shift in one channel with an M-S
system leads to cancellation of all mono-
phonic information. Thus, it is obvious
that phase makes a big difference in elec-
tronie eombination of signals while it is
of lesser importance in aunditory com-
bination of signals.

It is necessary, therefore, to use M
and S microphones with identical phase
characteristies. Similarly, if the record-
ing 1s made in A-B fashion to be ma-
trixed later, the same requirement for
identical phasing exists. Further, the
mierophones must have phase character-
isties independent of the angle of inei-
dence of the sound source if proper
localization of the source is required at
the point of playback. In addition, the
two microphones should oceupy the same
point in space. This cannot be done in
practice, of course, but a good compro-
mise is obtained by placing them axially,
one over the other, and as close as possi-
ble,

A phase displacement of 90 deg. be-
tween the M and S channels will cause
a shift from one side to the center be-
tween the loudspeakers when the A and B
signals are reconstructed. Since the re-
lationship between the M and S and A
and B is reflexive (either is obtained
by the same arithmetic applied to
the other), the same effect is obtained
whether M and S are derived by matrix-
ing the A and B signals or by recording
direct M and S information through ap-
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Fig. 5. Phase characteristic of a commer-
cial stereo microphone with two dynamic
elements.

propriate microphones. Thus a phase
difference in the microphones will cause
a mislocation of the playback sound rela-
tive to the original.

Figure 2 shows the basic principle of
stereophonic transmission. Thre relation-
ship of observer, loudspeakers, and ap-
parent location of sound source is de-
scribed by the equation

a 1is the angle between the sound
source and the symmetry axis of the
mierophones; z is the distance from the
apparent sound source to the symmetry
line between the loudspeakers: g is half
the distance between the loudspeakers.
The relationship is simplified by assum-
ing that the loudspeakers suktend a 90-
deg. angle from the observer.

If there is a phase difference, ¢, be-

i
L

tween channels (see Fig. 3), there will
be a change from o to o' when we
change from the A-B system to the M-S
system or vice versa. This change is de-
seribed by the relationship:

sin 20! = sin 2a cos ¢

Figure 4 shows the relationship be-
tween o and o' with ¢ as parameter. At
higher values of phase difference, the
displacement of the apparent sound
source is very great. It is necessary to
limit the phase difference between micro-
phones to 20 deg. if correct illusion is to
be preserved.

This immediately eliminates -certain
types of mierophones for suitability for
stereo use, either for M recording di-
rectly or for matrixed A +B recording.
Microphones which exhibit a phase
change for different angles of incidence
and/or for frequencies will introduce
problems of position displacement in
stereo usage when the signals are com-
bined electronically. All cardioid micro-
phones which are acoustically adjusted to
obtain their pieck-up pattern inecluding
dynamie, ribbon, and condenser types
must be considered unfit for stereo use
by this standard. All of these have un-
suitable phase characteristics.

Figure 5 shows the phase character-
istie of a commercial stereo microphone
which is made up of two dynamie miero-
phones.

Figure 6 shows the phase character-
istic of an acoustically adjusted con-
denser microphone with cardioid pattern.

Again, I must repeat that if only an
A-B system is used, the ear is not sensi-
tive to these phase variations and does
not hear misplaced position of sound
sources due to phase differences in the
microphones. However, if there is an
A + B combination of the signals such as
is encountered in multiplex stereo broad-

0
Fig. 6. Phase char-
-30° ° acteristics of an
QY \M’\ 30 acoustically - ad-
justed condenser
microphone with
\ cardioid pattern.

o

-60

NS 45°
1000 cps 10000 CpPs

30

Fig. 7. The B & O Model 200 dual ribbon
microphone.

casting, these phase differences will alter
the stereo effect. Some strange effects
may be encountered when the phase
characteristic changes with the angle of
incidence of the sound on the miero-
phone; in such cases, a solo instrument
may seem to move to and fro as if the
soloist dances about while he plays.

It is possible to obtain a cardioid
pattern suitable for A+B recording,
but it is expensive. The double membrane
type of a condenser microphone which
is electrically adjusted has a suitable
phase characteristic. However, an ideal
phase characteristic is obtainable in a
ribbon microphone at far lower cost.
The ribbon microphone does not change
phase with change in angle of incidence
of the sound. The directional character-
istic of the ribbon microphone is almost
exactly the theoretical requirement as
deseribed in a paper which I gave five
yvears ago.!

A Dual Ribbon Microphone

Two identical ribbon units at a 90-
deg. angle can be used for either A-B use
or M-S use with only a 45-deg. rotation
to change from one mode to the other. I
want to describe a new microphone
which uses this arrangement and includes
some convenient features for the record-
ing or broadcasting engineer, particu-
larly the user who does work with both
monophonic and stereo sound.

(Continued on page 66)
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Smashed sound in your symphony?

... then “bargain” recording tape’s no bargain/

How does cheap recording tape get that way? It may be
made chezp to sell cheap. Or it may become cheup be-
cause the muker goofed on quality, then sells the tape at
cut-rate prices under unknewn names. Dangers for audio-
philes: Poor tape-to-head contaet that causes losses or
variations in frequency response. Background
hiss. Squeal from poor tape lubrication. Or
worse-—abrasive wear to your recorder. In
short, no bargain at all!

What te do? Easy. Pick SCOTCH® BRAND
Recording Tapes and make crystal-clear re- %
cordings a certainty. These tapes must pass a Crra LA
battery of quality tests that buargain tapes | =
just couldn’t—over 100 in all to earn their
“SCOTCH”” BRAND.
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Uniform, high-potency oxides permit thinner, more
flexible coatings with this result: Intimate tape-to-head
contact, sharp resolution, identical full-frequency sensi-
tivity, inch after inch, tape after 1ape. Exclusive lifetime
Silicone lubrication protects against head and tape
wear, assures smooth squeal-free tape travel.
Complete selection— from standard to triple
tape lengths (up to 6 hours recording time

SthCh at 334 ips). See your dealer. Ask to see the

new “‘ScOTCcH’’ Self-Threading Reel. And re-

magnetic tape P

member . . . on “"SCOTCH
you hear it crystal clear.

Recording Tape,

Magnetic Products Division Bmmw

"SCOTCH™ AND THE PLALD DESIGN ARE REG. TMS OF 3M -0 PAUL 13, MINN. 1964. 3M €O
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Freedom of Speech, Sound Trucks
and the Constitution

ALBERT WOODRUFF GRAY*

Sound trucks are required to take a ‘“‘middle-of-the-
road” course by recent Supreme Court decision.

HEN A CALIFORNIA labor union sought
w to publicize the payment of sub-

standard wages by some employers
in the Palm Springs area of that state
and of substandard working conditions
they attempted to supplement the distribu-
tion of printed pamphlets with sound
trucks.

That ecity has an ordinance that pro-
vides, ‘“Sound amplifying equipment shall
not be operated unless the sound truck
upon which sueh equipment is mounted is
operated at a speed of at least ten miles
per hour, cxcept when said truck is stopped
or impeded by traffic. When stopped by
trafic the sound amplifying equipment
shall not be operated for longer than one
minute at caeh such stop.”

There it is also further provided that the
volume of sound shall be controlled so that
it will not be audible for a distance in
excess of 200 feet from the sound truck
and the volume of sound shall be so con-
trolled that it will not be unreasonably
loud, jarring, disturbing or a nuisance to
persons within the area of audibility.

At the outset of its decision that this
ordinance was unconstitutional and unen-
forceable the Supreme Court of that state
in this decision said,

“To resolve the stated problem we niust
answer two questions. First, does the free-
dom of speech guaranteed by the First
Amendment, which admittedly applies to
the content of the communication, extend
as well to the means of communication?®
More particularly does it include sound
trucks?

“Second, if so, does the seetion in ques-
tion exeecd the permissible range of regu-
lations so as to impinge on constitutionally
guarantecd rights? For reasons hereinafter
set out we believe that both of these an-
swers should he in the affirmative.”2

Its conclusion that the ordinance here in
question was unconstitutional and void the
court rested on two recent deeisions of the
U. S. Supreme Court that have served to re-
solve controversies of this character, one
in New York and the other in New Jersey.

In the New York case a minister of
Jehovah’s Witnesses challenged the validity
of an ordinance of Lockport in that state
that, “It shall be unlawful for any persou
to maintain and operate in any building
or on any premises or on any automobile,
motor truck or other motor vehicle any

* 40 Washingion Sireet, East Orange,
New Jersey.
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radio device, mechanical deviee or loud-
speaker or any deviee of any kind whereby
the sound therefrom is cast direetly upon
the streets and publie places and where
such device is maintained for advertising
purposes or for the purposc of attracting
attention of the passing public or which is
so placed or operated that the sounds eom-
ing therefrom can be heard to the annoy-
ance or inconvenience of travelers upon any
street or public places or of persons in
neighboring premises.

“Exception. Public dissemination through
radio loudspeakers of items of news and
matters of public concern and athlctie ac-
tivities shall not be deemed a violation of
this section provided that the same be con-
tinued upon permission from the Chief of
Poliee.”

Charges were made against the minister
that he had violated this ordinance by op-
erating an automobile equipped with a
radio device and loudspeaker for the pur-
pose of attracting the attention of the pub-
lie. Also that he had failed to obtain a
permit so to do. When this man’s convie-
tion was sustained by the highest court
in that state he carried the controversy to
the U. S. Supreme Court.

That court vacated the conviction. It said
of loudspeakers and efforts of this sort to
restrict sueh activities, “Loudspeakers are
today indispensable instruments of effec-
tive public speech. The sound truck has
hecome an accepted method of political
campaigning. It is the way people are
rcached. Must a ecandidate for Governor
or Congress depend on the whim or caprice
of the Chief of Police in order to use his
sound truck for campaigning?

“Must he prove to the satisfaction of
that individual that his noise will not be
annoying to the people? The present ordi-
nance would be a dangerous weapon if it
were allowed to get a hold on our public
life. Noise ean be regulated by regulating
decibels. The hours and places of public
diseussion can be controlled. But to allow
the appeals to bar the use of loudspeakers
hecause there can be an abuse in their use
is like barring radio receivers because they
do make a noise.

“The police need not be given the power
to deny a man the use of his radio in order
to protect a neighbor against sleepless
nights. The same is true here. Any abuses
which loudspeakers create ean be controlled
by narrowly-drawn statutes.

“When a city allows an official to ban
them in his uncontrolled diserction it sanc-

tions a device for suppression of free com-
munication of ideas. In this case a permit
is denied because some persons were said
to have found the sound annoying. In the
next one a permit may be denied because
some people found the ideas annoying. An-
noyance at ideas ean be cloaked in annoy-
ance at sound. The power of censorship
inherent in this type of ordinance reveals
its vice.

“Courts must balance the various com-
munity interests in passing on the eonsti-
tutionality of local regulations of the
character involved here. But in that process
they should be mindful to keep the free-
doms of the First Amendment in a pre-
ferred position.”?2

Ouly a few months after this decision
was made another controversy involving
the same features came hefore the court.
There however, the validity of the ordi-
nance that had been adopted in Trenton,
New Jersey was sustained by the same
court.

By this ordinance it was provided, “It
shall be unlawful for any person, firm or
corporation, either as principle, agent or
employee, to apply, use or operate for ad-
vertising purposes or for any other pur-
pose whatsoever, on or upon the public
streets, alleys or thoroughfares in the City
of Trenton, any device known as a sound
truck, loudspeaker or sound amplifier or
radio or phonograph with a loudspeaker or
amplifier, or any other instrument known as
a calliope or any instrument of any kind or
character which emits therefrom loud or
raucous noises and is attached to and upon
any vehicle operated or standing upon said
streets or public places aforcmentioned.”

When the controversy over this ordinance
reached the United States Supreme Court
it was held valid and enforceable. In sus-
taining this ordinance that court held that
the avowed and obvious purpose of the or-
dinance was to prohibit or minimize sueh
sounds on or near streets since some citizens
found the noise objectionable and to some
degree an interference with the business
or social activities in which they are en-
gaged or the quiet that they would like to
enjoy.

Then of the adjustment of these oppos-
ing features the court said that the solution
was difficult. Those who desired to broad-
cast ean hardly acquiesce in a requirement
to modulate their sounds to a piteh that
would not rise above other street noises
nor would they deem a restriction to

(Continued on page 73)
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A
Basic
Course

NORMAN H. CROWHURST

N

Commercial Sound

CHAPTER |

When you are called in to in-
stall, or to estimate on install-
ing, a commercial sound system,
one aspect of the problem is
simple: you start at the end and
work back. By that, I mean that
the first thing to decide upon is
how many of what speakers to
use and where to put them. In
audio, this is the output end of
the system. Beyond this ‘‘sim-
ple”’ fact. the decision is con-
siderably less simple; you need
to carry along a number of
‘hats.’

The basic problem is always
the same: you have to serve an
audience, or the area an audi-
ence will occupy, with sound;
but the way in which this can
best be done can vary all the
way from uging one speaker for
the entire audience, maybe of
thousands, to using one speaker
for each individual member of
the audience. The desired com-
promise, of course is usually
somewher= between these ex-
tremes.

The main differences in basis
for choice rest on: (1) the shape
and furnishing of the audience
area; (2) the kind of program
they need to hear; (3) some
““‘decorator’ limitations about
where speakers can be put.

AUDIO e APRIL, 1964

The Sound Man Is an Expert

This is why you, as an expert,
nmust be able to carry these req-
uisite ‘hats’: (1) architectural
acoustician; (2) audiometry ex-
pert; (3) diplomat! It’s grati-
fying to know that no single
individual is likely to be profi-
cient in all these areas at the
outset, so you have as good a
chance as the next man of learn-
ing to wear all the hats effec-
tively. Most of it amounts to
plain common scnse and the
first thing is to be sure of the
essential facts involved.

There is no substitute for ex-
perience. So, while you’re learn-
ing, try to find someonc else’s
experience to lean on. If there
is no experienced acoustical ex-
vert to rely on, the books
““ Acoustics’’ by Beranek and
““Acoustical Engineering’’ by
Olson are the industry stan-
dards. But you need some ex-
perience at least before you can
interpret them intelligently in
terms of a practical installation.

Many installations, made by
professional, or semiprofes-
sional people, are so poor they
give the impression that almost
anvone could have done better.
This most often happens be-

cause acoustie checks and mea-
surements leave so much to sub-
jective judgment, which ecan
easily become a matter of wish-
ful thinking. The man who did
the job thought it ought to work,
so to his ears it does!

Never disregard a comment
by someone you regard as a lay-
man. If he says sound is bad in
a certain spot, believe he has
some trouble. He may he unduly
hard of hearing (which is usu-
ally obvious in talking to him),
or he may experience difficulty
for reasons you don’t notice
immediately. The sound may be
loud enough to hear, but not in-
telligible enough to understand.
It is your job to make it intel-
ligible. You are the expert. If
vou don’t know what to do,
yvou’d better find out. We will
help you as you follow this
course. Meanwhile, don’t tackle
the more difficult jobs wuntil
you’ve gone through most of
this course at least. The simpler
ones you may tackle quite soon.

Let’s suppose you walk into
the place to be installed, to look
it over. It may be an outdoor
arena or bhaseball park, an in-
door arena or auditorium, a
theater, a restaurant of one
kind or another, or a church.
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Fig. 1-1. Treatment in a highly reflective place, with relatively small audience space,
such as a swimming pool, requires speakers to serve very small segments of the
audience.

Those are relatively big, single-
audience areas. Then it may also
be a collection of offices and/or
workshops—and you’d be sur-
prised how many variations can
exist in each of these possibili-
ties. Even the single category
of ‘‘hotel room’’ can vary quite
widely. There are no ‘‘rules of
thumb’’ which can substitute for
going to the location and getting
the ‘‘feel’’ of the place.
Regardless of the kind of in-
stallation, the first thing is to
decide how it should be done,
then to consider how it can be
done. You are indeed lucky if
these are the same! Previously
we mentioned two extremes: us-
ing one speaker for everyone,
and giving everyone an individ-
ual speaker. The first represents
volume coverage—the whole
volume of the auditorium or
audience space is filled with
sound; while the second repre-
sents area coverage—sound is
only at audible level in the area

occupied by the audience, not
the whole space surrounding
them.

Indoor Swimming Pools

Suppose you have a large in-
door swimming pool, or sports
arena, where all the surfaces are
hard—tile, glass, bare wood
paneling (painted, but not
otherwise covered), and so on,
and the audience occupies a rel-
atively small part of the total
space. A single loudspeaker
with not too much power fed
into it will fill the space with
sound quite effectively, because
the sound bounces around and
has no way out; but it will not
be intelligible. In this kind of
situation, you have to avoid fill-
ing the volume with sound, to
avoid the confusion of countless
echoes and re-echoes.

‘While individual speakers for
every member of the audience
may not be practical—too ex-
pensive—this is the direction we

Fig. 1-2. The sports arena, a type of building with larger proportion of audience
space, but still highly reflective, can use this approach, regarded as ‘illuminating the

auvdience with sound.’
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have to think along: sound must
be fed to the audience area,
taking care not to fill the entire
volume (Fig. 1-1). In indoor
swimming pools, practically all
surfaces are hard (to sound),
which means avoidance of echo
is very difficult, because wher-
ever sound hits, it will bounce.
The use of many speakers, close
to individual groups of listeners
and operated with very little
individual power, is the only an-
swer.

Sport Arenas

More generally in this type of
building, a considerably larger
part of the floor area will be
occupied with audience, so the
solution changes. Audiences are
about the best acoustic absorp-
tion there is. The thing to avoid
here is directing sound at re-
flecting surfaces. It is a good
idea to think of the speakers as
lights (Fig. 1-2), where you
have to ‘‘light”’ the audience,
without ‘‘lighting’’ any of the
hard surfaces. This comes close
to area distribution, without
needing quite so many speakers
for a given number of audience
as the type shown in Fig. 1-1.

Theaters

At another extreme is the
theater auditorium (Fig. 1-3).
Here one usually wants to fill
the place with sound—volume
distribution, with one or two
speakers mounted over, under,
or beside the stage. The acoustic
design of most theaters will ab-
sorb excess sound that would
cause echo, and sound is just
““pumped in’’ until everyone
can hear. Some modern theaters
have controlled reflections and
require area treatment rather
than volume.

Sometimes this kind of instal-
lation will need extra speakers
for a different reason from that
just discussed—Dbecause there
is too much absorption (rather
than not enough) in certain
parts. For example, under a
balecony (F'ig. 1-4). Here sound
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goes out and fills the main body
fairly uniformly, but the piece
under the balcony (and perhaps
over it, too, in some theaters) is
fed throagh a rather narrow
‘‘slot,”” behind which the space
opens out again. This is a nat-
ural sound attenuator and will
often require augmenting speak-
ers to keep the sound level ade-
quate in the extension areas.

‘Whether or not such augmen-
tation is necessary, or even ad-
visable, depends on the degree
of absorption surrounding the
area. Unless it is fairly serious,
the extra speakers may even
spoil a good installation. To be
successful, the extra absorption
must be sufficient for the addi-
tional speakers not to be heard
from rows immediately in front
of them (Fig. 1-5), while the
sound from the main speakers
is too low to be heard above the
level at which the auxiliary
speakers are operated, behind
them. The building construction
and furnishings must be such
as to produce considerable at-
tenuation of sound from one
space to the other, for this ar-
rangement to work without pro-
ducing an artificial ‘‘echo”
effect.

In cases like this, use of di-
rectional speakers may help—
as it aleo will in the highly-ve-
flective huildings we discussed
earlier. But remember that no
speaker is 100 per cent direc-
tional. It does not put all its
sound ir one direction and none
in the unwanted direections; it
just puts more of the sound
where it’s wanted and less
where it isn’t.

Churches

Traditional churches, with
high, vertical walls and a
vaulted ceiling, are difficult

problems for the sound man,
while the modern ones, with
shapes according to the whim
of the architect, can produce as
wide a variety of cases as any
other type of auditorium. In all
religious buildings, one must be
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Fig. 1-3. A theater with plenty of acoustic absorption can be treated on the ‘volume

4

concept—by filling the space with sound.

more diligent with all one’s
hats. Sound reinforcement must
be unobtrusive both visually and
audibly. As far as possible, it
must not be seen nor heard. It
may sound odd to say that a
sound system must not be heard,
but it’s true.

Of course the sound must
reach the audience, so they can
hear the program, music or
sermon, but they must not be
conseious that they are hearing
it through a sound system. The
illusion should be that they are
hearing the sound directly.
We’ll come back to this, after
we’ve covered some of the sim-
pler kinds of problem.

Reinforcement or Relay

So much for the single audi-
torium in its various ramifica-
tions. While we have not so
specified, all these require sound
reinforecement. By this we mean
that the original sound source

is in the same ‘‘room’’: it has
to be picked up by a microphone,
amplified, and conveyed to an
audience by means of speakers,
still in the same room. QOcca-
sionally, the system will be
called upon to carry recorded
or radio program material but
these uses are incidental as a
rule, and certainly much easier
than the reinforcement job.

In the multi-room jobs, the
function of the sound system is
relay. It has to pick up sound in
one room and relay it to an-
other. In the reinforecement job,
there is an acoustie feedback
problem: the speakers may feed
back sound to their own micro-
phone, so the amplifiers ream-
plify it, until a howl sets up. In
the multi-room job, this prob-
lem is absent.

Here the need is to obtain cov-
erage in each room to be served,
at the correct level—neither too
loud nor too quiet. In a noisy

SOUND GETS
LOST UNDER HERE

MAIN
SPEAKERS ||

STAGE

Fig. 1-4. A need for auxiliary speakers that sometimes occurs in theater installations.
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shop, the problem may be to get
sound loud enough—or close
enough—to be audible above a
shattering background. In a
quiet office, it must be audible,
which presents little difficulty in
this location, without being loud
enough to startle or shatter.
That’s a very quick introduc-
tion to the over-all picture of
commercial sound installation
and many of the kinds of prob-
lem you will meet. In later in-
stallments of this series, we
shall get into the discussion of
how to tackle the various detail
aspects of them all. Before we
leave the matter here, however,
we should recapitulate the main
problems for which we have to
be on the look out. They are:

AUXILIARY SPEAKER
SOUND

SOUND

MAIN SPEAKER

| POSSIBLE CONFLICT
AREA

e
o TE TR A 1

(1) reverberation — sound

bouncing around a building;

acoustic feedback—the

(2)

howl set up when speakers feed
back to their own microphone;

(3) background noise—extra-

Fig. 1-5.A possible difficult area when auxiliary speakers are used as in Fig. 1-4.

neous noise that the system has
to ‘‘shout down’’ to make itself
heard; and

(4) acoustic absorption—loss
of sound, because the furnish-
ings are too absorbent in places.

Questions—Chapter |

Now, some of these problems
can occur together and others
cannot. Mark the following
pairs with yes or no, according
to whether it is possible you
may have both troubles in the
same installation:

(a) reverberation and acous-
tic feedback

(b) reverberation and back-
ground noise

(¢) reverberation and acous-
tic absorption

(d) acoustic feedback and
background noise

(e) acoustic feedback and
acoustic absorption

(f) background noise and
acoustic absorption.

Now look to the right for the
correct conclusions on these
points.
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Answers—Chapter |

(a) Yes, they certainly can oc-
cur together, although often one
problem may be more severe
than the other.

(b) Yes, these can occur to-
gether, although it is not so
usual. Reverberation is more
commonly a problem in sound
reinforcement, while back-
ground noise affects relay more
often. However, sound rein-
forcement can also be rendered
difficult due to unwanted back-
ground noise, such as from a
nearby airport or railroad sid-
ings.

(¢) No, these two are opposite
extremes. They may occur in
different parts of an installa-
tion, but never together.

(d) Yes, these can quite com-
monly oceur together. Often the
hackground noise may be suffi-
cient to prevent the acoustic
feedback being heard until it’s
a really loud howl, which can
aggravate the combined effect
of the problems.

(e) Yes, although this is much
less likely. High degrees of ab-
sorplion are usually a good pro-

tection against acoustic feed-
back, but a howl can still occur,
if proper care is not exercised.

(f) Yes, although again, this
is an unlikely combination, in
most instances. The treatment
that provides acoustic absorp-
tion will usually also absorb
background noise to a satisfac-
tory level, where it ceases to be
a serious problem.

If you answered ‘no’ to ques-
tions (b), (e) or (f), this is not
a serious error. The other ques-
tions should have been answered
correctly. Now, before the next
installment, give some thought
to what equipment you will need
to check out some of these prop-
erties. Can you judge back-
ground noise by just listening
to it? Is a noise meter an abso-
lute necessity, or can you find
a way of using something you
may already have as an alterna-
tive? And how do you judge the
best way to get reasonably uni-
form distribution of sound to an
aundience? We’ll take up these
questions in our next install-
ment.
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set your own pace for symphonic growth into superb stereo

With the Bozak B-4000 Kit it's your option to move straight into a pair of the full, fabulous Symphony No. 1
— or to expand, step by easy step, into these 11-speaker beauties that are providing the finest stereo heard |
today. For data on the B-4000 Kit and our 32-page catalog, write us or ask your Franchised Bozak Dealer.

STEP 1/ Assemble Cabinet, with one 16-ohm B-199A and two B-200Y / 40-20,000 cycles, 16 ohms, 20 watts
STEP 2/ Add another 16-ohm B-199A and two B-200Y / 35-20,000 cycles, 8 ohms, 30 watts W @

STEP 3/ Add B-800 and N-105/ 35-20,000 cycles, 8 ohms, 30-50 watts — and youve got it made!

Naturally, SYMPHONY NO. 1 is available factory-built and ready to go. DARIEN / CONNECTICUT / 06821
= e e R W i
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PROFILE

UHER 4000 REPORT-S
PORTABLE RECORDER

“Magie in a matehbox™ might well be the
slogan of this little instrument, even
though "matehbox™ may be some exaggera-
tion. We do, however, have a eigar humidor
whiel is larger.

Picture, it vou will, & neat ense 3%-in.
high, 10%-in. long, and §%-in. deep, which
will recorl at your choice of four speeds
with its self-contained battery for eight
hours, will play back through its own
speaker, or will furnish one watt of power
to an external speaker, will accommodate
inputs from phono, radio, or microphone,
and has such refinements as an illuminated
recording-level meter which will also check
hattery voltage, facility ot operating from
flashlight batteries, from an a.c. line, or
from the lighter outlet in an automobhile
with the added facility of being able to
recharge its storage battery from the a.c.
line or from a car bhattery. Furthermore,
it ean be operated remotely with a “power”
microphone, and—with a couple of accex-
sories—can control a slide projector, or
start itself in the presence of sonnd and
stop when the sound stops.

Description

Arvanged along the top right of the unit,
are six organ-type keys which control the
mechanieal functions—rewind, start, pause,
stop, recording, and fast torward. Just
helow the keys at the right is the speed
control—a chromed knoh operating a lever
which moves from its rest position into
one of four slots to sclect speed—7 %, 3%,
1%, or 15/16 ips. This knob also turns on
the amplifier when away from its rest posi-
tion, and it must be depressed in order to
move it, sinee it locks in all positions. From
left to right aeross the bottom are four
knobs and the microphone socket. First is
the speaker volume control, coupled with a
switch which ents off the internal speaker
when the knob is pulled out, thus eliminat-

4000 Report-S Portable
Recorder

Uher

ing interference trow the monitoring when
recording from microphone. Next is the
tone control, which does not, of course, uf-
feet the recorded signal. Coupled with this
control is a switelh whieh turns ou the
meter light when pulled out. Next is the
recording level control, coupled with a
momentary-action  switelh which gives a
battery-voltage indieation on the meter.
Last is the input selector switeh with three
posttions—phono, radio, and microphone.

The machine accommodates 3-in. reels
wnder its hinged cover, giving a playing
time of 32 minutes contimions on one track
of the tape at 7% ips, or a total of 64
minutes on the two tracks, when using
double-play tape. At the lowest speed, total
playing time is 8 hours, using both tracks.
The reels can be held in place by simyple
rotatable locks on the tops of the spindles.
On the right side of the case are three
sockets—one to accommodate radio and
phono inputs, as well as the playback out-
put, oue for external speaker or monitoring
carphone, and one for accessories,

Among the accessories are the Dia-Pilot,
which will record a sub-audible signal on
the tape at the proper intervils so as to
change slides in an automatic projector
during playback, and the Aknstomat, which
starts and stops the machine in the pres-
ence or absence of sound signals applied
to the mierophone. The a.c. power supply,
the adapter for use with a car hattery tor
operation, or the charging device used with
the car battery all plug into the aceessory
socket., When the a.e. power supply, which
lias a transistorized voltage regulator built
in, is plugged in, the machine may be op-
erated direct from the supply, since the
internal battery is disconnected, or the
hattery may be charged from the same
unit. Furthermore, the a.c. supply is the
same size as the "Dryfit” stornge battery,
134 x 234 x 5% in., and may, if desired, be
installed in the battery compartment in the
unit itself if the recorder is to he operated
from the line for an extemded period of
time. This flexibility of power sources
makes the recorder extremely versatile.
The battery may be charged at full rate—
innugurated by depressing a small blue
button on the side of the w.c. supply. When
charging is complete, the button pops out,
and a trickle eharge can be continued for
as long as ten days. A plastic covered metal
carrying handle also serves to tilt the re-
corder slightly, as shown in Fig. 1. The
hottom of the case is fitted with rubber
strips to proteet any surface on which the
recorder 1s placed. Also available as an
acceessory is a tan cowhide carrying case
provided with a shoulder strap which is
fitted with a socket to hold the microphone,
Several types of microphones are available
—one is cardioid, with a music-speech

switch amd o stop button whiel interrupts
tape movement without the need to operate
any of the key-type controls.

Circuitry

The cirenit is fully transistorized, and
consists of a four-stage amplifier, used for
recording and for playback into an external
amplifier, followed by a two-stage audio
amplifier to provide adequate power ontput
—one watt—with a push-pull output stage.
In addition, one transistor provides the
bias and erase voltages at a nominal fre-
quency of 63 ke, another provides the (rive
for the level-indieating meter, and three
more are nsed for the electronie speed con-
trol. In this section is a 90-ke oscillator
which feeds one winding of a transformer.
A secomwd winding is intermittently shorted
out by a governor-operated switch in the
motor, and the third winding feeds a two-
transistor circuit which regulates motor
speed so that a constant speed is main-
tained over an input voltage range from 6
to 8 volts. A\ zener diode holds the axi-
mum voltage down to 7.5 at the input of
the filter system.

The usual custom in European equip-
ment is that the radio input shall be fed
from a relatively low signal level, since
that is how their receivers are set up, so
this input is seeond in sensitivity to the
microphone juck. The phono input is nor-
mally—in European equipment—at a much
higher level. In the 4000 Report-S, the
input impedances and levels are as follows:
microphone, 0.1 mv at 2000 olims; radio, 1
mv at 47,000 ohms; phono, 25 myv at 1
megohm. Thus a high-impedance dynamic
microphone can be used in the radio input
quite satisfactorily, while the phono inpnt
is sunitable for feeding from a typical U. 8.
tumer or from another tape recorder. The
high-impedanee eutput is approximately 1
volt at 15,000 ohms at normal tape operat-
ing level, while the speaker output is 2 volts
at an impedance of 4 ohms,

Performance

Regardless of the appearance and ap-
parent qualifieations of any piece of sound
reproduction equipment, the important part
is the actual performance. As is usual, onr
first test is to play standard freguency
tapes to determine the playback respounse,
and the following data were obtained:

Playback Response
Ampex Standard Tape No. 31321-01—715 ips
Frequency—cps

700
15000
12000
10000

7500
5000
2500
1000

500

250

100

50

Ampex Standard Tape 31331-01—33/ ips
Relative output—db

Relative output—db

o
o

|

I+ + | [

[ I
NO—~OO0O—~—N—0O
owoaunOowOoWw=—

Frequency—cps

500 0.0
7500 +0.5
5000 -1.0
2500 -1.5
1000 -0.5

500 -0

250 ~-0.2

100 +1.3

50 -2.0

No standard tapes ave currently available
for 1% or 15/16 ips.
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Now...a new ZAST0A) Sound Recording Tape!

e e
i

ee how tough it is... how clean it breaks ;mder stress.

Look! No stretch...when it breaks—it breaks clean!

NEW! Support material for EASTIMAN Sound Record-
ing Tapes is DUROL Base. A specially prepared form of
cellulose triacetate —smooth, tough, durable, highly
flexible — provides high strength with low elongation.
When equipment accidents happen, it breaks clean.
Splices are made easily, quickly—with minimum pro-
gram loss.

Another important feature: "Lifetime Coding,”
your assurance of highest quality. Printed on the back of
all EASTMAN Sound Recording Tapes is a continuously
repeated, permanent legenc. This identifies Eastman
Kodak Company as the manufacturer and provides a
convenient means of indexing these tapes.

For information, see your electronic supplier or write
Magnetic Products Sales

EASTMAN KODAK COMPANY
Rochester 4, N.Y.

AUDIO e AFRIL, 1964

New ‘‘R-type’’ binder.This gives a smoother, tough-
er surface, thereby reducing tape noise and distortion. In
addition, it provides extreme abrasion resistance, pre-
venting oxide build-up at the head. Even more im-
portant, however, are the amazing magnetic properties
of coatings of ‘‘R-type” binder which make possible
two superlative tapes—both available now . . .

At leading electronic supply houses: Ask for Type
A303 for all general recording work. it has vastly supe-
rior low-print thrcugh characteristics. Need a special
purpose high-output tape with remarkably low noise
performance? Try Type A304!

© Eastman Koaak Company, MCMLXI

Unique ultra-handyThread-Easy Reelwith
indexing scale and built-in splicing jig-
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Record/Play Response

r;;?_uf signal held constant at 20 mv, phono input
2

i
(15-db below normal operating level)

TV, ips 334 ips
Freq. eps Rel. out, db Rel. out, db

1000 0.0 0.0

20000 -0.8
15000 -2.0 -11.0
12000 -2.5 - 1.0
10000 -2.3 - 2.8
7500 -1.5 - 2.8
5000 -1.3 - 2.8
2500 - 0.7 - 1.7
1000 0.0 0.0
500 - 0.1 + 0.2
250 +2.0 + 0.2
100 0.0 + 2.3
S0 -2.5 - 07
1% ips 15/16 ips

10000 -34

7500 -2.3
5000 -1.8 6.0
4000 - 1.7 - 20
2500 - 1.3 + 0.3
1000 0.0 0.0
500 +1.1 - 0.7
250 - 1.6 + 2.1
100 1.5 + 3.6
50 -1.3 - 0.5

Nignal-to-noise ratio measured 62 db using
the self-contained storage hattery supply;
operating with the a.c. power supply unit,
S/N measured 59 db.

At 15-db below normal operating level,
the in/out distortion at 1000 eps measured
1.3 per cent, and wow and flulter measured
Just under 0.2 per cent ut 7% ips. Absolute
speed constaney measured 4 seconds off in
timing in 30 minutes. D-1

ALTEC LANSING “ROYAL II”
SOLID-STATE STEREO AMPLI-
FIER, MODEL 360A

Professionals in the recording and broad-
casting industries know that Altec has been
making solid-state amplifiers for some time
now—for professional use only. The “Roy-
ale 117 reflects the experience Altec has
achieved in making those amplifiers.

Surprisingly enough, Altee has been mak-
ing solid-state equipment with relatively
little fanfare—certainly it is surprising
in view of all the fuss that is being made in
this area. Of course, when one realizes that
Altee is related to Ling-Temeo Vought,
Ine., one can understand their advaneed
knowledge of solid-state devices plus their
relative reticence.

Now to the 3G0A.

The Altee 360A is a 70-watt (IHF)
stereo amplifier with a full complement of
stereo controls, and facilities for funec-
tioning as a complete sterco control center
for phono, tuner, tape, microphone, or what-
ever. In addition it provides switching
faeilities for recording from all those
sources, and monitoring during recording
through a sterco headset.

The controls on the front panel include:

Fig. 2. Altec Lan-
sing ‘‘Royale I
Solid-State Stereo
Amplifier, Model
360A.

Input selector; ganged gain control with
power switch; independent, eonecentric
(friction coupled) bass and treble; blend;
balance; rumble filter; stereo-mono; tape
monitor; channel reverse; high-low gain;
loudness  compensation; scratch filter;
phase reverse; and lLeadplhones. On the
rear panel there are spenker impedance-
selector switches and a magnetic-ceramic
phono input selector.

All the inputs and outputs (except for
lieadphone output) are located on the back
panel and chassis. The inputs include: mag-
netic or ceramic phono; tape head; miero-
phone; tape machine; tuner; and auxil-
iary. The outputs inelude: left, right, and
center speaker; center-channel voltage out-
put; left and right recorder; and the
stereo headphone output.

The appearance of the “Rovale 1I” is a
rather handsome blend of gold and brown,
the panel and knob-edges being brushed
gold, and the knoh-faces, switehes and
markings being brown. Obviously, a de-
signed appearance, rather than the
“evolved” kind we sometimes get in highly-
technical products such as this.

Circuit Description (See Fig. 3)
The low-level inputs of the 360A—phono,
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Fig. 3. Schematic of the Altec 360A.
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world’s only automatic with
hysteresis—synchronous motor

The motor is the heart of turntable system. Unless
it assures smooth, steady, constant motion, the
quality of the remaining mechanism is to no avail.

There is probably no finer motor than the famous
Papst hysteresis-synchronous, used in the finest
studio turntables and tape transports. The speed
of this motor is synchronized to the frequency of
the power line. And it rotates at a constant, accu-
rate rpm, even with extreme variations in voltage
and load conditions.

The Miracord 10H is the only automatic that offers
the speed reliability of a hysteresis motor, and the
only one equipped with a Papst. The smooth,
steady motion this imparts to the turntable is one
of the major reasons for the distinctively natural
quality of sound associated with the Miracord 10H.

There are other reasons, too: a mass-counter-
balanced, freely responsive tone arm using no
springs—and a heavy, one-piece die cast turn-
table, 12 inches in diameter, precisely machined
and weighted for dynamic balance.

The Miracord is incredibly gentle to your records,
as a manual turntable, an automatic turntable,
automatic record repeater or automatic record
changer. Four FEATHER-TOUCH push buttons re-
duce automatic operation to utter simplicity.

Model 10H with Papst hysteresis motor, $99.50;
Model 10 with induction motor, $89.50 (less base
and cartridge).Hear the Miracord with the new Elac
cartridge: the Stereo [ o 0 i WS TL i
322 or Mono/Stereo | b as v UL é
222. For details, write: ! MIRACORD |

BENJAMIN ELECTRONIC SOUND CORP., 80 Swalm Street, Westbury, New York sole U. S. distributor for Miracord turntables, Elac cartridges, and other Electroacustic® audio components
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tape head, and microphone—all have an
input impedance of 47,000 ohms. These
inputs feed a pair of 2N2712's in cascade,
feedback around the pair providing the
necessary RIAA or NAB equalization. The
signal is now high enough in level to join
the high-level inputs (impedance 250,000
ohms): radio, tape, auxiliary. All signals
are now fed through two more stages of
gain (both 2N2712's), with the tone and
other speeial cireuits between them. Then
comes a phase splitter, another 2N2712,
which  feads the pre-driver, o pair of
2N2712’s. The bias for this stage is regu-
lated by means of a thermistor. A driver
transformer follows this stage, which is in
turn sueceeded by another pair of drivers,
2N381's for a change. The output stage
consists of four RCA 34235’s whieh are
londed by a choke with a grounded eeuter
tap. Thus the output is balanced to ground.
The outside taps of the ¢hoke provide a
16-ohm impedance for 16-ohm speakers, un-
other set of taps provide mateling for 4/8-
ohm speakers. With this arrangement the
output trausistors are safe unless the
speaker terminals are shorted. Even then,
because of the fast-acting automatic eir-
cuit breaker the supply eireuit is instantan-
cously opened when the output stage draws
too much eurrent.

The power supply is extremely stiff and
well regulated, utilizing two transistors as
regulators. A third circuit bhreaker is lo-
ented in the primary eircuit of the power
transformer. This oue is also automatie.

Fig. 4. Electro-
Voice Model Six
Speaker System.

ELECTRO-VOICE SPEAKER SYS-
TEM, MODEL SIX

Over the years FElectro-Voice has been
finmous as the manufacturers ot the ginnt-
voiced (and sized) Patrician speaker sys-
tems. This system, the Madel Six, is oh-
viously intended to bridge the gap hetween
the Patricians and the less herculean sys-
tems available today. Indeed the Model
Six stands about half the height of the
Patrician, but certainly is more than half
the sound; in faet it comes surprisingly
close.
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Performance

The power output of the 360A averaged
10-watts (T11F) per channel up to 10,000
eps, and then averaged 35 watts per chan-
nel up to 20,000 eps. Frequeney response
from 20-20,000 ¢ps was within 1 db, actually
heing within 0.5 db throughout most of the
range. The noise level at the auxiliary
input for 25-watts rms output was down
82 dh; at the magnetic phono input, for
the same output, it was 65-db down; at
the tape head input it was down 55 db. The
input sensitivity for an output of 25-watts
rms at 1000 eps and with the gain switeh
in “hi” was 380 mv at the radio, tape, and
auxiliary inputs; 5 mv at the magnetic
phono input; 2.1 mv at the tape hiead input;
and 6 mv at the microphone input,

Distortion was less than 1.5 per cont for
an output of 25 watts rms (hoth ehaunels
driven) from 20-14,000 ¢ps. From 14.000-
20,000 eps total harmonie distortion in-
creased gradually up to 3.7 per eent at
20,000 eps.

In listening tests the 360A revealed the
souid that professionals have becn hear-
ing for some time, at least those who use
the 351 amplifier. There is a smoothness
amd musieal quality which is certainly de-

sirable in an amplifier, and provides non- |

tatiguing listening. The Altee “‘Royale 117
is not incxpensive, about $360 list, and it
certainly deserves a hearing D-2

Housed in a e¢abinet measuring J0-in.
Ligh, 32-in. wide, and 17 Y%-in. deep, which
is styled in the traditional mode, the Model
Six features a four-way system with sepi-
rate speakers in the bass (30-250 eps),
mid-bass (250-800 c¢ps), mid-range (800-
3500 eps), and high frequencies (3500-
20,000 eps). The enclosure is unusually
handsome and solid, the pair we reviewed

|

being of oiled walnut with a eane grille |

cloth. Would go well in hoth the modern
and traditional home in spite of its tradi-
tional styling. Seems to be “au courant” to
mix styles.

(Continued on page 62)

The New Empire
Wenadien
Divergent Lens Speaker System
Exclusive Sonic Column — Totally Rigid
Without Resonance. Two years in the mak-
ing ... the Grenadier’s shape is a function
of its performance . .. its performance, an
achievement of design. Virtually, no matter
where or how you listen, the new Empire

Grenadier gives you acoustically flat fre-
quency response.

1. Mass loaded woofer with floating sus-
pension and four inch voice coil.

2. Sound ahsorhent rear toading.

3. Die-Cast Mid Frequency-High Frequency
Full Dispersion Acoustic Lens.

. Polyester Laminate surface.

. Ultra-Sonic Domed Tweeter.

. Full Presence Mid Range Direct Radiator.

. Totally damped acoustic fibre enclosure.

. World’s largest speaker ceramic mag-
net structure (18 Ibs.).

. Front loaded Horn with 360° aperture
throat.

10. Terminals concealed underneath.

N MLt

w0

Freedom From Distortion. A unique combi-
nation of electrical and acoustical cross-
overs and cutoffs avoid woofer cone break-
up and mid range response dips. The woofer,
mid range and tweeter combine at mathe-
matically correct crossover frequencies.

Aesthetically Designed to fit any decor . ..
from warm elegance to stark modern. Fits
in corners or against walls. Truly a beau-
tiful and functional achievement of sight
and sound.

See & Hear the Grenadier today . . . visit
your Hi Fi dealer. Grenadier Price: $180.

Technical Specifications Model 8000 — Fre-
quency Response: 30-20,000 cps ¢ Nominal
Impedance: 8 ohms « Power Handling Capacity
— Music Power: Maximum undistorted 100
watts ¢ Sine Wave Power: 30-450 cps 60 watts
» 450-5000 cps 40 watts » 5000-20,000 cps 20
watts e Components — Woofer: 12 in. High
Compliance with 4 inch voice coil « Mid Range:
Direct Radiator ¢ Hi-Frequency Uitra Sonic
Domed Tweeter « Mid & Hi coupled to Die-Cast
Acoustic Lenses ¢ Overall Dimensions - Dia.
15,7 x Ht. 29”7 « Weight 65 Ibs. » Rich Satin
Walnut Finish with Mar Proof and Stain Proof
Surface.

Write for complete literature.

HEMPIRE

“‘World's Most Perfect High Fidelity Components’

Emnpire Scientsfic Corp. « 845 Stewart Ave.. Garden City
Export: EMEC. Plainview. L. 1. N. Y. « Canada, Empire
Scientific Corp.. Ltd., 1476 Eglington West. Toronto
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The New Empire
Thenader

Divergent Les Speaker System

s

&
i

Lets you sit anywhere—
Hear everything

The first speaker system designed
and engineered for stereophonic
sound. Three acoustic lenses
allow you to enjoy phenomenal
stereo separation and the highest
fidelity of music anywhere in
the room. Speaker placement
non - critical.

RIGIDLY STIFF AND
TJOTALLY DAMPED

The Empire Grenadier
cabiner gives you disci-
pline of sound while vir-
tually eliminating cabinet
vibration. | ed from
acoustic material and com-
pletely wrapped with wal-
nut to delight the eye.

“"World's Most Perfect High Fidelity Components’

FULL DISPERSION ’

A downward woofer, close
10 the refiecting floor sur-
face. feeds through a front
loaded harn with full c¢i
cle aperture throat. This
provides 360° sound <is-
persion and prevents
standing waves.

1

PTAL

A

DIVERGENT
l ACOUSTIC LENS

The full presence mid-
range direct radiator and
the low-mass ultrascnic
doamed tweeter in combi-
nation with the dic-cast
divergent acoustic lens,
achieve broad sound prop-
agation.

POWER

Massive three driver mag-
netic structure totaling
one million lines of force
produces the needed high
efficiency, yet handles up
to 109 watts of music
withour overload or burn-
out.

EMPIRE




A Direct Approach to Q-Point
Stabilization

FRANK W. BRANDS*

In small-signal transistor circuit design all you have
to know is Ohm’s Law to stabilize the Q-point

SUBSTANTIAL SEGMENT of the cir-
A(‘uit—designer population determines
the value of the biasing resistors for
transistor c¢irenits by twiddling knobs on
decade resistance bhoxes, The net result
is equivalent to “selecting” components,
which in turn contributes to low relia-
bility. Often this approach is used De-
cause of the apparent complexity of the
standard stability-factor determinations
and the difficulty of ohtaining the para-
meters required for such an approach.

In reality, a physical understanding
of stabilizing technique is not difficult;
and if performed oune step at a time,
need not be obscured by equations which
contain  parameters—some of which
must be generated by the designer and
others which are not readily available.
Many times the only information that
is available for a particular transistor
is that which is listed in a commereial
catalog or a transistor mannal.

Fortunately, however, a good design
can he obtained with surprisingly
skimpy data, and the quiescent operating
point stabilized regardless of reason-
able variations in the transistor paraw-
eters whether due to temperature vari-
ation, aging, the state of the art of
Quality Control, or any other reason.

The first parameter to establish is the
position of the desired Q-point (eollec-
tor d.c. current, I,, and ecollector d.c.
voltage, 1), The maximuum values of
Veoand I must be found from the eata-
log or the manual and of course these
values must not he exceeded. On the
other hand, V. and T, must he large
enough to permit sufficient peak-to-peak
variations for the required output pow-
er. It is generally satisfactory to select
Ve and I to each be at least 25 per cent
larger than the single peak value of the
desired signal output.

For distortionless operation, V¢ must
he selected at least as large as the peak
value of the desired signal output, plus
the small voltage required to saturate
the collector. I, must be at least as large
as the peak value of the desired signal

* Associate Professor, Dept. of E.E.,
Washington State Univ., Pullman, Wash.
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current, plus the eurrent which exists in
the collector with zero current in the
hase. Such a design, while perhaps con-
sidered by some to be optimum, is not
conducive to high reliability, Any drift
whatsoever in the Q-point or change in
the transistor characteristies in an un-
favorable direction would eanse faulty
operation. It is therefore generally satis-
factory to seleet Ty and I to he about
25 pereent or more larger than these
minimum values.

To summarize then, the Q-point
should be selected such that 1. and I,
are at least 25 per cent greater than the
peak values of output signal expected,
but at least 25 per cent less than the
maximum values speeified by manufac-
turer. Furthermore, the produet of ¥,
and I should not exceed the allowable
collector dissipation, again allowing a
25 per eent margin.

When the desired value of I, is
known, we wish to ensure that it remains
at nearly that value regardless of
changes in the transistor parameters.
This will he aceomplished by making
use of the emitter-follower action pro-
duced by the presence of the vesistor Ry
as shown in Fig. 1.

Fig. 1. Emitter-follower action produced

by Ry.

I"or purposes of hias stabilization, the
d.e. voltage hetween the emitter and the
hase in normal class-A operation may
he taken as a eonstant 0.3 volt for nearly
all low-power trausistors. This is true
hecause of the nature of the PN june-
tions, which do not obey Ohm’s Law.
If the collector current is to be very
much less than the maximum rated col-
lector current of the transistor, the base-

to-emitter voltage may drop to as low
as 0.20 volts. For relatively higher
values of collector eurrent the hase-to-
cmitter voltage will inerease somewhat,
but seldom will it exceed 0.35 volts for
a small-«ignal transistor.

1"y will therefore follow ¥, with «
very-nearly constant 0.3 volts differenec.
If V5, is made to he a fixed value, then
Vg will likewise be fixed. Note that ¥,
is also equal to the IR drop across Ry
=0 that:

IIE: IE RE

and since Iy is very nearly equal to I
Ve=1, Ry

and within about 2 per eent of precision
it ean be stated that:

I’E:IC RE

I¢ is therefore fixed if Vg and Ry ave
fixed. The requirement for stabilization
arises, however, because Vg is not exaet-
ly fixed but will vary a small fraection
of a volt if the transistor is replaced or
the parameters vary for any reason. The
variation of Vg eannot, however, exceed
a small fraction of a volt.

If Vj is small, a variation of a trae-
tion of a volt may he a relatively large
per cent variation. 1f 15 is made larger,
the percentage variation is aceordingly
decreased. The per eent variation of ¥
will be the same as the percentage varia-
tion of 7o For a given Q-point and ¥,
fixed, variations in Vg will generally not
exeeed 0.1 volt. Therefore, if 1, is to be
fixed within 5 per cent of a certain value,
0.1 volt must be made to be no more
than 5 per eent of g, which requires a
Ve oof at least 2 volts magnitude. Sinee
I 1s a known parameter, Ry is simply
found by Ohw’s law:

2 volts
B IC

We must now proceed to fix ¥V to a
value 0.3 volts greater in magnitude
than Vg The parameter which would
cause a change in V is a change in Ip,
and for a given Q-point I will change
from one transistor to another; and also
temperature will cause a change in I,.

(Continued on page 64)
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The Truvox PD-100 is a new 4-track, stereo
tape deck with built-in ‘record’, 'playback’
and ‘'monitor’ preamplifiers. It is so complete
in every detail, no one feature or facility
can be said to dominate. It has them all.
A remarkabe example of British through-
ness in audio equipment design!

Whether you judge this unit by these feat-
ures or by the quality of its performance,
there is only one conclusion you will reach:
the PD-100 stands squarely with the finest
professional tape units available today.

features: O operates vertically or hori-
zontally o 3 speeds: 72, 3% and 17 ips
O 3 heads: ‘erase’, ‘record’, and 'playback’
o 3 motors: including Papst "squirrel-cage’
motor for capstan drive & &Y5-inch capstan
flywheel O ‘record-playback’ preamps with

AUDIO e APRIL, 1964
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cathode-follower outputs @ transistor pre-
amps for monitoring ‘record’ quality with low-
impedance headphones directly from tape.
o 2 VU db-calibrated meters o 4-digit
counter with automatic zero-reset button
o stop-start’ cueing button o self-adjusting
instantaneous ‘stop’ brakes @ hinged-cover
giving access fo tape heads with con-
venient splicing quide-plate built in O auto-
matic end-of-play and tape-break ‘shut-off’
o patented ‘hubloc’ spindles hold reels
securely when operated vertically a func-
tion signal lights.

recording versatility: o off-the-air tapes of
FM-multiplex, mono radio or TV programs
o stereo and mono tapes from your favorite
records for unlimited playback without wear
to your records and stylus o sound-on-
sound mecho, fade and mixed input effects.
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and here are some hints of the quality
you can expect: O frequency response: 30
to 20,000 cycles at 71/ ips; 30 to 12,000
at 3%; and 50 to 8,000 at 1%, £3 db
o wow and flutter: less than 0.1% at 7142
ips; 0.15% at 33%; and 0.25% at 174.
o signal/noise ratio: better than 50 db
a channel separation: better than 55 db

Dimensions of the PD-100: 14V4" wide x
157/8" deep x 7" high. Price is $399.50 {less
base). At your high fidelity dealer, or write:

BENJAMIN ELECTRONIC SOUND CORP.
80 Swalm Street, Westbury, New York

Canada: Transwave Electronics Co.,Ltd,, Toronto

BENJAMIN |
TRUVOX
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SERIES

Great Recordings of the Century — The

Complete Beethoven Piano Concertos.

Artur Schnabel. (Recorded 1932-47).
Angel GRE 4006 (5) mono
Also separately: COLH 1/5

A quick mention of this great reissue series
from 78 days, featuring various orchestras
but the same famous Beethoven pianist—and
a quick note that except for one, if I remem-
ber rightly, these are not the same Schnabel
recordings of the music as those released some
years back on LP by RCA Victor. Schnabel
didl most of the concertos several times over
the years; RCA’s choice isn't Angel's.

Many factors go into such decisions, includ-
ing the welghing-in of technical considera-
tions vs. musical ones, the balancing of the
solo part aganinst the values of his orchestral
accompaniment. It isn’t easy to say which
version is the bhest, nor much use trying.
They’re all $chnabel, which is plenty.

Great Music By French Composers. (Six
vols.) Detroit Symphony Orch., Paray.
Mercury SR 90372/77 (6) stereo

Six perfectly enormous LP records and well
over six continuous hours of symphonic
music! Mercury’'s ‘“Great Music” series is a
new advance on an old front, the long long-
play disc, each group of six LPs (the others,
so far, are Romanti¢c and Russian collections)
centering about one school of music. Techni-
cally speaking, are quite an astonishment.
Musically, they express, varyingly, the always
forceful personality of Paul Paray, the bounc-
ing Frenchman from Detroit.

Phew—I couldn't play all of this series. I
did try two with care and sampled significant
parts of the others. It was enough to show
me that Mercury’s combination of techniques
bas, indeed, pushed back the length-barrier
for useable stereo disc recording. The complete
César Franck Symphony, for instance, I8 on a
single LP side running more than thirty four
minutes. The inside grooves betray scarcely a
trace of inner-dlameter distortion, even with
a loud ending. The necessary compromises are
slight, what with Ingenious electronic groove
depth and spacing controls; mainly they
would seem to involve an inevitable lowering
of the over-all level. Thanks to quiet surfaces,
this won’t cause serious trouble—hum and
rumble in your own system is the likely limit-
ing factor.

The six dises cover a wealth of standard
Nineteenth century French repertory, filling
out the familiar with items less well known
to us over here, Lalo’s ‘“Namouna” ballet
suite, for instance. There isn't a record in the
series with less than a lively impact, for Paul
Paray is the most energetic of conductors.
Almost everything goes quite a bit faster than
you’d expect; he likes things that way. Nor is
Paray one for the long musical line; he falls
too often into march-like, jumpy patterns.
Very good for such music as “Bolero” and the
‘““Valses nobles et sentimentales’” of Ravel, not
s0 convincing when it comes to the “After-
noon of a IFaun,” which should loll and laze
more than Paray lets it. Nor I8 the Detroit
string ensemble as unctuously perfect as, say,
the sound from Boston or Philadelphia. Even
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RECORD REVUE

Edward Tatnall Gambr #:

so—here’s a splendid way 1o introduce your-

self to a lot of repertory, hi-fi and stereo. A
cood idea, and be sure to check into the sev-
eral other series too.

J. S. Bach: The Great Organ Chorales.
Carl Weinrich; Organ of Varfrukyrka,
Skdnninge, Sweden.

Westminster WST 17048/50 (3) stereo

ITere is a masterful set of organ recordings,
coupling a splendid organ with a well known
Westminster organist and some fancy stereo
hi-i out of Sweden. I shall never tire of
hearing these great organ chorales, and I
thoroughly enjoyed these performances though
there are some reservations to be made.

Not in the organ—which though ‘“late” by
Barogque standards (1800) is a fine example
of the proper highly colored tracker-action
instrument appropriate to Bach’s music. But
I personally would prefer a more distant,
over-all mike pickup, giving more of the
church sound, if perhaps less tonal detail.
These Swedish engineers seem to be following
the lead of Westminster’s former man on the
scene, Kurt Liszt, in taking down a clinical
close-up of the organ pipes. Not bad at all—
just a bit myopic.

As for Weinrich, I find once again that he
shares with such as E. Power Biggs a habit
of playing that seems to have carried over
from their training days with the big, mushy
organs used before the Baroque revival began.
Everything is played short and staccato;
phrasing of the melodic ideas is haphazard or
downright inconsistent. With close-up miking,
plus the brilliance and clarity of an organ like
this one, the staccato jumpiness of touch
shows up with painful sharpness. It is both
unnecessary and ugly, however useful it may
have been for performance on the big-blur
organs.

Probably Weinrich is beyond altering his
technigue at this point; in which case West-
minster should tactfully take him down at a
greater distance, to restore some of the blur
and cover up the jumpiness.

But the Weinrich registration on this lovely
and varied organ is authoritative and always
interesting, as it must be in the organ chorale
preludes (ornamental settings of German
hymn tunes). The series is highly worthwhile
in spite of my carping.

Dvorak: The Wood Dove; The Golden
Spinning Wheel; The Water Sprite; The
Midday Witch; Hussite Overture. Czech
Philharmonic, Chalabala.

Artia ALS 7200, 7201 stereo

Here is the evidence of a Dvorak not well
known to those who swoon over the familiar
“New World” Symphony—this large-scale set
of program pieces was composed after
Dvorak’s return to Czechoslovakia (Bohemia)
from the United States. No more espousal of
the American Negro, no more Americanisms
at all, nor any trace of Spillville, Iowa. Per-
haps it was inevitable that these late works
have remained less than well known here-
abouts.

A better reason than nationalism is simply
their format and style, which is so utterly out
of date now as to leave most listeners in a
state of confusion—that is, if they attempt

to follow the ‘“plots” of these picces. For they
are gory stories, out of local folk legend, and
the music is of the sort that roars and rants,
sighs and pants, until the cows come home.
Not much to our taste in these days of hard-
boiled frenzy.

Yet—this 8 Dvorak, the superb melodist,
the master of ingenious harmony and mellow
orchestration! Given a good parceling-out of
time, you can find here the man who composed
the “New World” Symphony ; it is he, no less.
And nowhere are the big tone poems hetter
played than in the home town itself, as here,
Fine recording in stereo, too.

(The Hussite Overture is an earlier work,
from 1883, a patriotic piece that first estab-
lished his international reputation. The rest
are from 1896.)

Dvorak: String Quartets, Vol. 1I. Kohon

Quartet.
Vox SVBX 550 (3) stereo

A continuation of a series that is likely to
run to guite a number of albums—and much
of the material has seldom heen heard; the
early A major Quartet, Op. 2, from Dvorak’s
21st year, i8 here recorded for the first time,
as were three quartets in the first volume.
This album contains two of the big last
quartets, one of them the familiar “Ameri-
can,” composed in 1893 in Spillville Iowa, the
other (G major) of still later vintage.

This isn't easy quartet music to play.
Though wonderfully lyric in the Dvorak man-
ner, it often strains the bounds of the me-
dinm, as did so many chamber works of that
period, leading to Iinevitable squeaks and
scratches and notes slightly out of tune. No
great deterrent to your appreciation, if you
know the style! But this isn’t Mozart or
Haydn, nor yet even Beethoven. The Kohons
are indefatigably ardent but things do get a
wee bit out of control now and then. Perhaps
they always will in this music. Which doesn’t
mean the interpretation is less than highly
knowledgeable and musical.

Curious stereo recording. Two instruments,
are “in” each loudspeaker. If yours are more
than tbree or four feet apart, you'll have
string players strewn oddly all over your
room, out of normal formation! Rather intri-
guing effect.

Handel: The Organ Concertos (4 vol-
umes). Marie-Claire Alain; Orch. de
Chambre Jean-Francois Paillard.

Decca DL 710085/8 (4) stereo

This French-played set of ITandel organ
concertos is a new and healthy venture—ut-
terly unlike the henign and near-sentimental
versions played by the ever-reverent Dritish!
Here, all is crisp French clarity, lean mas-
culinity; the organ has a serviceahly bright
Baroque sound and the string orchestra (with
harpsichord) plays with that impetuous, bril-
liant tone color that is found in the best of
French playing. The whole is recorded close-
up, but with enough of a large-space sound to
weld the organ, the orchestra and the space
into an effective ensemble.

And there is authoritative modern inter-
pretation, too. Correct ornamentation in both
organ and strings, well and easily played.
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Brisk, accurate tempi, nicely lean rhythms in
good Baroque style, especially the excellent
dotted figures. Marie-Claire Alain plays with
a decidedly staccato touch; but unlike many
an organist, shapes and phrases the ideas,
using the staccato touch for musical purposes
rather than merely as an anachronistic way
to “punch’” through a big blur of echo. No
blur here at all and not a trace of sentinrent
but a good deal of good music-making just the
same.

PARALLEL

Schubert: Die Winterreise; Eight Songs
from Schwanengesang. Gerard Souzay;
Dalton Baldwin, piano.

Philips PHS 2-910 (2) stereo

Schubert: Die Winterreise. Hermann Prey;
Karl Engel, piano.
Vox SLDL 5502 (2) stereo

Here are two really significant recordings of
the eternally famous Schubert song cycle by
two teams of new-generation performers. To-
gether, they sum up what has happened to
Schubert in a quarter century since the great
days of such as Lotte Lehmann—and they
sum up, too, the basic differences of approach
that still persist, legitimately, between French
and German art. Old Schubert fans will be
fascinated.

First, this quarter century has oddly fa-
vored the baritone voice in Schubert (the
eriginal) while the Schubertian piano accom-
paniment seems to have fallen behind. (So
those of us in an older generation will claim,
anyhow.)

Recording techniques do beautiful things
with the baritone voice today but the sing-
ing style itself seems to have moved favorably
towards good Schubert. Twenty five years
back, the great Schubert singers were mostly
women and the exceptional recorded males
were few and far between. Now, you may find
how convincing the present-day baritone can
be in this music via these two lovely perform-
ances, easily absorbed by any ear without the
slightest strain. But the pianos—no. Those
who have marvelled at the subtle pianism of
such older greats as Paul Ulanowsky or Gerald
Smith, will find these young pianists appall-
ingly outside of the old traditions, bright,
earnest, musical enough but simply not “hep.”
How much more the pianist can do for Schu-
bert than these young men know !

Gerard Souzay's French baritone on Philips
triumphs musically over all differences of
national temperament and singing technique
—his remains eseantially a French perform-
ance, expressive through high art and taste-
ful restraint and through the beauty of sheer
song itself. Ile is superb, if unlike his German
opposite on Vox. Souzay's young pianist,
however, plays a bright, nicely turned piano
part that will make old listeners’ hair stand
on end—it is not unmusical; it merely sounds
like a cheerful Baroque concerto, slightly on
the harpsichord side. What extraordinary
Schubert! )But can we be sure what is right?
Yes—via feeling alone. No proof.)

Vox's llermann I’rey is all-German, even in
the somewhat bulky look of him. He, too, is
suberb but in a wholly Germanic fashion. His
singing is deeply moodful, sulky, passionate by
turns ; his half-voice is almost deadpan, with-
out vibrato; it bursts into a passionate full
voice that reminds us of a Fischer-Dieskau in
a somewhat higher range. Wonderful! The
very essence of the German Romantic ap-
proach. And so un-French. Herr Prey’s pian-
ist, Karl Erpgel, plays one of those subdued,
wooden-sounding German pianos, so charac-
teristic, and he knows of the older traditions
of moodiness and tone-painting. He is knowl-
edgeable, but not arresting in his pianism.
Perhaps the older piano-magic is no lomnger
attainable, even by Germans? (But listen to
Erich Werba, who plays for Irmgard See-
fried.)

Appropriately, the Souzay album has a
light, French sound with a brilliant piano
tone and a generally pleasing ambience; the
Vox album is more solid and bassy in a use-
ful way, placing more emphasis on the blend
of harmony and volice. Sonzay adds eight
songs from the posthumous “Schwanengesang”
collection to those of the “Winterreise” set;
he moves right along fast.
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Mélodies de France (Ravel, Duparc, De-
bussy). De Los Angeles; Paris Conser-
vatoire Orch., Pretre.

Angel 36105 stereo

By golly, this Victoria de los Angeles can’t
sing a note that isn't superbly beautiful—
whether it is Spanish, Italian, or French.
Here she sings with orchestra, the early and
gloriously impressionistic  ‘“‘Schéhérezade”
songs of Ravel (no relation to Rimsky's), the
familiar “L’Invitation au voyage” of Duparc
and his ‘“I’hydilé,” in Duparc's own orchestra-
tions, and a lovely “Air de Lia” from the
early Debussy work “L'Enfant Prodigne.” To
cap it all there are seven most unusual Ravel
songs, five Greek and two Hebrew. Sheer
music-making, by one and all, and a hearten-
ingly beautiful disc.

Prokofieff: Classical Symphony; Love for
Three Oranges Svite; Lievtenant Kijé
Suite. Phila. Orch., Ormandy.

Columbia MS 6545 stereo

Prokofieff: Symphony No. 5, Boston

Symph., Leinsdorf.
RCA Victor LSC 2707 stereo

The now-familiar concert suites from the
1919 opera ‘“Love for Three Oranges” and
the 1933 movie (“The Czar Sleeps”), out of
which came the legendary Lt, Kijé, join very
happily here with the even more familiar
“Classical’” of 1917. The three works are now
easily heard as one, from the same mind that
produced “Peter and the Wolf.” Suave, Juicy
playing by the Philly Orchestra is8 good for
these works, bringing out their benign quali-
ties, smoothing out the once-“modern” spici-
ness into a wholly tasteful sound for today's
ears.

The Symphony No. 5 is the same, on a
bigger, grander scale; the BSO performance
is a most happy one, Prokofieff being an old
friend of that orchestra back from the early
days.

The contrast between Columbia and RCA
sound is something else again. If RCA is work-
ing for the common man’s common hox of a
phonograph, OK—but on my slightly superior
equipment the Dynagrooved Symphony No. 5
is unavoidably unpleasant, and that is that.

With the most complete inattention (I get
lost in the music itself) I still was forcibly
reminded by that curiously coarse, wooden
sound, by the seeming lack of an “imaginative
space,” by the pops-style semi-uniformity of
level, that this was no ordinary recording but
A Dynagroove. I’ve long since givem up any
attempt to analyse this sound by ear in terms
of the published engineering info; I don't
really know how much of it is actually a part
of the Dyna process. I just know that I tend
to be relieved when I see an RCA label with-
out the Dynagroove letters on it. But, remem-
bre, Dynagroove wasn't designed for the likes
of me.

Anyhow, RCA’s Boston Dynagroove made
nme think obscurely that something was wrong
with my equipment, Columbia’s sound reas-
sured me that all was right. Just a normal
modern stereo eflfect for a good LLP disc—open,
wide-spaced, easy, the strings shimmering
brightly, the volume levels rising and falling
naturally, the orchestra well placed within
the realistie illusion of big-hall space, right
there in front of you and unvarying.

Prokofieff: Peter and The Wolf. Britten:

The Young Person’s Guide to the Orches-

tra. Orch. Nat. Francais, Lorin Maazel.
Deutsche Gramm. SLPM 138 746 stereo

Two ingenicus renditions of these often-
paired works-with-narrator, for children of
all ages, played with grand precision by a
good TFrench orchestra and a precise and
dramatic young conductor—who does the
talking, too, on omne side. In English and
French. And it's packaged on dise by the
Germans.

The first U. 8. *Peter” was narrated by the
unforgettable Richard Hale in grandfatherly
quaverings from & point in the middle of the
Boston Symphony and far—very far—from
the nearest mike. No dubbings. Nowadays,
“Peter’ is generally recorded with ‘“open-end”
narration—i.e., the speaker does his bit

separately and afterwards, in as many lan-
guages as needed for various commercial
packagings in different countries. Here, one
Alec Clunes narrates “Peter’” in somewhat
dead-pan British, very effective, combining
the English and American market, we assunie.
(Somebody else probably did a version in
Dentsche for D-G's home trade. Aund maybe
another eu francais.) Split-second playing,
very exciting.

Ag for the “Young Person's Guide,”” each
new version of that hardy piece seems to in-
troduce a new approach; here, Mr. Maazel
talks away on his own, eavesdropping (in
English) on his own rehearsing (in French),
evidently speaking his own text, made to
order, before launching into the familiar se-
quence of musical variations common to all
performances of the work. Very good stuft
and the recording is expertly balanced against
the voice so that—~for once—the full orchestra
really sounds louder than the speaker. Glori-
ous stereo effect, the music again sparklingly
precise.

Prokofieff: Alexander Nevsky. Czech
Singers Choir, Vera Soukupova, contralto;
Czech Philharmonic, Ancerl.

Artia ALS 7202 stereo

Not so long ago, a disc out of Czechoslo-
vakia was likely to sonnd like mud and sand-
paper even if the contents, dimmed by dread-
ful recording, might interest the true collec-
tor. No more ! Here's as fine a stereo disc as
you'll ever hear and a technical triumph, con-
sidering the enormous musical forces recorded
in this huge movie-derived cantata. Loud, loud
—but always clean and clear.

Moreover, it is miles ahead of the last
version of the stirring music that I listen to,
from our own overfed and under-imaginative
performers at I’hiladelphia. They just sang it,
played it. These people sing, play and ACT it
too. Gorgeous big chorus, splendidly alive
orchestra, a big-voiced contralto.

Don't ask me if it's Russian or Czech they
sing. Either would do for me. (Likely it is
Russian-with-a-Czech-accent.) And don't ask
me how such a superb stereo recording gets to
us in an envelope marked “Made in England.”
A Supraphon/Abbey Production, via Connois-
seur Records, on the Artia label. Interna-
tionalism rampant!

Prokofieff: Romeo and Juliet, Suites Nos.
1 and 2. Minneapolis Symphony Orch.,
Skrowaczewski.

Mercury SR 90315 stereo

The unpronounceable young Skrowaczewski
is unexpectedly lively here, for a first-rate
reading of the two Prokofieff ballet suites. Un-
expectedly, because in much earlier Romantic
music this conduector lays on a heavy, neo-
Romantic hand, as do many of the younger
musicians today. Not here! Indeed—the oppo-
site; for whereas many an older conductor
tries to re-convert this big. popular Prokofieff
score into old-fashioned Romanticism, Mr. S.
plays it straight, as contemporary music in
the best sense. It crackles with excitement
this way. Its ‘old fashioned melodies and
what-not no longer sound tame: they sparkle.
TInusually nice. And good to have both Suites
on the one disc.

DOCUMENTARY

In White America. Martin B. Duberman.
Orig. cast. recording.
Columbia KOL 6030 mono

The idea behind this show was both timely
and arresting—a compilation of actual docu-
ments throughout Negro history in America,
to be presented as a stage show in the now-
familiar style of documentary readings. The
matertal gathered by Mr. Duberman is exten-
sive and awesome. Some of it shocks, some
must be understood in the context of its time,
as with Thomas Jefferson's speculations about
the inferiority of the blacks. Some is familiar
or in a familiar vein—but much will jolt the
listener with its immediacy. Altogether, the
texts spoken here are a Dotent document of
Negro history.

The production on reco=ds is something else.

(Continued on page 64)
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“Only the Music is Present...When the Classics Speak”

Classic Mark 11-15" Woofer Classic Dual 12—12" Woofer

(they look like this when the music stops)

/

It’s a phienomenon of great speakers. Reproduction is so faithful you're totally absorbed in
sound...unaware of its source. You'll find this particularly true when you hear the
University Classic Mark Il 3-way system. There is absolutely no distortion, no coloration...
up to 40,000 cps. According to Julian D. Hirsch, Hirsch-Houck Laboratories, “...The
University Classic Mark II justifies substantial claims that the manufacturer has made for
it. It is one of a limited group of speakers to which I would give an unqualified top notch
rating.” Cabinetry in oiled walnut. $295. Classic Dual 12 3-way system, finished in oiled
walnut—$229.50. Write today for your free “Guide to Component High Fidelity’: Desk R-4
LTV University, 9500 West Reno, Oklahoma City, Oklahoma.
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JAZZ and all that

Bertram Stanleigh

Bossa Nova at Carnegie Hall
Avdio Fidelity Stereo AFSD 6101

In spite of all the deferts that ean crop up
to mar a recording of n live performance, one
comes along from time b time that has such
outstanding musical wmerit that for all its
flaws it must he acknowledged as superior to a
studio made waxing. Rare as such discs are,
another ty¥pe of live recording is even rarer—
one that documents an event and refutes
derogatory reports in the press. The Dpresent
disc of a 1962 concert at Carnegie Hafl is
just sucb a document, and at least a portion
of its interest i8 in the nolses made by the
audience.

The concert, presented hy Audio Fidelity,
introduced a number of Important Brazilian
musicians to North Amerlca, among them Joao
Gilherto, the famous interpreter of Desafinado,
Luiz Bonfa, composer of the music from
“Black Orpheus,” and Agostinho Dos Santos,
the voice of Black Orpheus in the filin. About
thirty of Brazil's hest performers were flown
to New York by their Government and par-
ticipated in the event. For Brazil and its
musicians this Carnegie Tlall concert was an
important gesture of cultural interchange, and
that country was shocked when the critic of
a leading New York daily labelled the concert
“a fiasco.” For the musiciang who had hoped
for heavy American bookings, such dreams
were shattered. And since the concert, word of
mouth reports have circulated that hossa
nova fs dead, killed by a bnd concert at
Carnegie Haii. Now we have a chance to
Jjudge for ourselves just how bad that concert
really was.

Fifteen songs and fifteen solo performers,
hacked up by the Oscar Castro Neves Quartet,
are represented on this record. Among the
sclections that stand out particularly are a
guitar solo of the Black Orphcus Theme by
its composer, a hoarsely whispered, poignant
Outra Vez, snng by Joao Gilberto. A Felici-
dade, sung hy Agostinho Dos Santos with Luiz
Bonfa and the Oscar Castro Neves Quartet,
and Sergio Ricardo singing his own melan.
choly Zelao. In my opinion, these and most of
the remaining s8elections on this disc are
superb but that’s just my view. Another critic
has a perfect right to think differently.

Branding a concert “a finsco” is another
matter again. Just what constitutes a fiasco?
Webster’s defines it as “a complete or ridicu-
lous failure.”” Was {t? The coneert was a
sellout. That’s a matter of record hut if you're
in doubt, just listen to the audience. That
the audience was fascinated and pleased can
also be established. Listen to Outra Vez. Dur-
ing the instrumental introduction, the usunal
audience sounds can he heard, but when Gil-
herto begins his very soft solo, a marked hush
falls over the audience, made all the more
real by a random cough or two, Then listen to
the thunder clap of applause at the end. The
only ridiculous failure appears to have been
that critic.

The long deiay hetween the concert and this
disc’s relense was due to sensitivity engen-
dered by the review. Actually there was
enough music recorded for at least one or two
more records. Let's hope they finally see the
light of day to demonstrate that there's still
life in the hossa nova.

Kenny Dorham: Una Mas
Blue Note Mono 4127

Evidence of just how alive bossa nova is
can be found on thiy bossa influenced platter
from Kenny Dorham, ably abetted by Joe
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lienderson on tenor, lHerbie Hancock on piano,
Liuteh Warren, bass, and Anthony Willlams,
drnms. Three performances of unusual length
and interest comprise the entire contents. Una
Mas, whose fifteen minutes extend all across
side A, 18 one of those rare exampies on rec-
ords of an occasion when soloists find a the-
matic and rhythmic basis for elahoration so
rich that they can continue to improvise for
an extended period without resorting to repe-
tition or familiar cliches. Sao Paolo is a seven
ninute bossa oriented number that combines
Rrazilian melancholy with American drive. As
to the final selection Straight Ahead, as its
title might suggest, is all .American drive,
nearly eight minutes of it. Ideas, perform-
ances and recording on this disc are all first
rate. Although there i8 nothing about the level
of the recording or the quality of the sound
to justify such short sides, I, for one, am
happy that Blue Note had the good taste not
to water down the impact of these moving
statements by padding out the playing time
with additional material.

Roland Kirk: Kirk in Copenhagen
Mercury Stereo SR 60894

Recorded live at the Monmartre Jazzhus in
(‘openhagen, this performance hy Kirk offers
all of the high jinks and instrumental tom-
foolery assoclated with this virtuoso of the
manzello, stritch, nose flute and siren. In ad-
dition to increasing the recorded literature
on these neglected instruments, this dise in-
troduces a Spanish planist, Tete Moutolin,
whose erisp technique is matched by an ahun
dance of ideas and rhytbmic vitality. It would
be interesting to encounter him again in an
ambiance of serious inusic making, since he
xeems ont of place in an atmosphere which
smacks more of vaudville than jazz. All of the
nsnal live audience sounds are present on this
waxing, and in this instance they serve an
important function in making it clear to the
listener that these performances obviously
have more to offer to the eye than to the ear.

Woody Herman: 1964
Philips Stereo PHS 600-118

While this most recent herd doesn’t include
any of the grand old men from the famous
nggregations of the late forties and early
fifties, 1t does bear the indelible stamp of the
master—the vigorous drive and the same em-
phasis on crisp, accurate ensemhle techniqune.
some of the former wildness has disappeared.
and on records at least, that means cleaner
<ound. And this i8 indeed clean sound, some
of the sharpest and most transparent hrass
waxing ever encountered. Tuttis never over-
toad, and all of the inner voices can be heard
ctearly in such loud numhers as Hallelujah
Time and Jazz Hoot. Whether the remarkabhly
low distortion is the result of exceptional tap-
ing, superior cutting, or a comhination of hoth.
the final prodiet is a knockout. Recording of
1his calibre might even hring back big hands.

Freda Payne: After the Lights Go Down
Low and Much Morelll
Impulse Stereo A-53

This is a first waxing for a highly musicail
yvonng woman with an agreeahle voice and a
Liright, clear manner of belting out a song,
While her performances are chiefly interest
ing for a strong degree of personal Involve-
ment, they are nevertheless not lacking in a
highly Individual style. The backing that Im-
pulse has afforded Miss I’ayne does a great

deai to iusure the success of her debut. For
side A she has a band led by Manny Albam
which includes among its personnel such bril-
linnt sidemen as Ernie Royal, Quentin Jack-
son, Bobh Brookmeyer, I'hil Woods, Zoot Sims,
Seldon PPowell and Hank Jones. Good as this
group Is, the quintet on side B is better. ’hil
Woods, alto, Hank Jones, piano, and Art
Davis, bass, are joined by Jim Iiall on guitar
and Walter P’erkins on drums to provide one
of the most effective jazz accompaniments a
ginger has ever received. Stereo sound s
bright and forward with Miss Payne smack
In the center. The entire production has an
air of superior planning about it, and the
results justify tbe effort.

Georgie Auld Sextet: Here’s to the Losers
Philips Stereo PHS 600-116

A sequal to Philips recent “Georgla Auld
Quintet Plays the Winners,” the present disc
includes three of the sidemen from that ear-
Mer relense—Lou Levy, plano, Leroy Vinegar,
bass, and Mel Lewis, drums. Larry Bunker,
vibes, and Johnny Gray, guitar, make up the
balance of this gently swinging group. Every-
thing fits neatly into place behind Auld's
tenor lead in a collection of wistful ballads
that includes such items as In the Wee Small
Hours, That Old Feeling, Learnin’ the Blues
and One for My Baby. Throughout, the ap-
proach of the performers is conservative and
restrained, hut it is not in any sense In-
hibited. This 18 simple, direct music making
that extracts a large portion of meaning from
a numher without attempting to alter Its
valnes or enlarge its dimensions. The clean
sound i8 also on the conservative side with
everything kept down to a level for late
evening listening.

Phineas Newborn, Jr.: The Great Jazz
Piano of Phineas Newborn Jr.
Contemporary Stereo S7611

Bright, fluent and highly inventive playing
by one of the most original of modern jazz-
men, from start to finish this album i1s a
remarkable tour de force. No other pianist,
today, has such solid technique, and we are
all fortunate that along witb that technique
Newhorn has developed into a musician with
ideas interesting enough to put his technique
to the service of making real musie, rather
than devote himself to the sort of superficial
display that exploits dexterity for its own
sake. This collection of nine compositions
includes four hy other pianists—Celia by Bud
Powell, Thia Here by Bobby Timmons, Pre-
lude to a Kiss hy Duke Ellington and Billy
Strayhorn and Well, You Needn’t by The-
loninus Monk. The remaining works Include
two Newhorn originals and tunes by DMiles
Davls, Sonny Rollins and Benny Golson.
Everything 1s done to perfection.

Herbie Mann: Live at Newport
Atlantic ALC 1927 (4-track stereo tape)

Tlerbie Mann's stint at the 1963 Newport
hash has been taped with more success than
other performances from the festival noted
in previous months. Close miking with car-
dioid mikes has eliminated audience sounds,
and Atlantic has also had the good taste to
reduce applause to ahout four seconds at the
end of each selection (RCA Victor prolonged
such noise for as long as twenty-four secr-
onds and even dubbed applause on to the
end of Martial Solal’s numbers recorded at re-
hearsal). In addition there are verbal in-
troductions by musicians or announcers, Bossa
nova figures prominently on this program
with Jobim’s Desafinado and Garota de Ipan-
ema and Bonfa's Samba de Orfeu, but it’s a
long way from Rio to Newport, and the re-
quirements of an open air concert demand
the hopped up, houncier approach with which
Mann invests these numbers. They have lots
of excitement, hut they are a far cry from
the supple, sensitive hossa nova of Audio
Iidelity’s “Bossa Nova at Carnegle IHall.”
The remaining two numhers on this concert
recording are Soft Winds and Don’t You
Know., Together with Samba de Orfeu, they
share some added accompaniment on per-
cussion hy Wilile Bobo and Carlos Valdez,
Dave Pike contributes fine work on vibes,
but his singing does nothing to arouse this
lstener's enthustasm.

(Continued on page 67)
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THE FIRST GARDIOID
CONDENSER MICROPHONE
WITH TRANSISTORIZED RF CIRGUITRY.

[ 8 e [N
ML S AU A BN BF BLIPL AN SIS S B A PR ER SR UL Bh S v By e rR Aw e XS

e Ay
. KN 404
© - G2oes T T

igz"vﬂ B

PO Lo

PR P —

G i
s pe P o g
i |

(R alol —
03

3

ororry

Random-selected, individually drawn curves, Type MKH 404

Between the introduction of the MKH 104 Condenser Microphone
into this country and its establishment as a standard of compari-
son, very little time has passed. Where the requirement for the
most exacting professional performance can be met with an omni-
directional microphone, it is an unhesitating choice. Now with the
development of the MKH 404, a comparable instrument is avail-
able when conditions dictate directional pickup. Thus, a signifi-
cant milestone has been reached.

Cardioid condenser microphones are not new. But the MKH 404
is the first transistorized cardioid condenser microphone to
employ integral RF circuitry successfully. This type of circuitry
offers unique advantages in performance and convenience. It
enables the exceptionally flat, peak-free response above and
below the audio rangs; the minimal distortion; and the unusually
low noise level. It also renders the microphone impervious to
temperature changes, humidity, shock, and stray magnetic and
electric fields. 1t eliminates the power-supply problem. The
slender, lightweight assembly shown here in full size includes
the plug-on power pack, which holds the 6 mercury celis that
energize the circuit. The performance of the MKH 404 attests
the success of the engineering effort.

The cardioid patterns and frequency response curves shown
here, taken in the laboratory from a random-selected MKH 404,
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MKH 404
(actual size)
Professional

Net $230.

Battery Adapter
MZA 6
Professional

Net $18.

show the excellent front-to-back rejection
ratio at all frequencies and the outstanding
uniformity of response at any angle, as well

as on axis. In fact, the directional charac-
teristics are exact and independent of fre-
quency. The individually graphed frequency
response curve you receive with any MKH
404 will adhere very closely to the one
shown here. Response below 40 cps has
been tailored to meet practical require-
ments in most applications.

TECHNICAL DATA

pressure-gradient responsive
cardioid
40 to 20,000 cps

1.8 mv/microbar
{corresponding to —35 dbv
referred to 10 microbars)

Acoustic system
Directional characteristic
Frequency range

No-load transmission
co-efficient at 1000 cps
(Sensitivity measured in
anechoic chamber)
Impedance 800 ohms, unbalanced,
ungrounded {accessory
cable transformer matches
to 200 ochms)

Weighted noise voltage 10 microvolts
(German Engineering
Standard DIN 45 405)

Unweighted noise voltage
Distortion at 10 microbars

Overload level

Power-supply voltage

Operating current

Temperature range

25 microvolts (peak-to-peak)
0.35%

150 microbars
8 volts =1 volt
approx. 5 ma

1+14° to +158°F

(—10° to +70°C)
Dimensions 34 in. diameter; 5} in. long
Weight 3 oz.

For complete technical specifications, call or write to:

s E MEISER
=]

CORPORATION (N.Y.)

25 West 43rd Street, New York, N. Y. 10036
(212) LOngacre 4-0433

Plant: Bissendorf/Hannover, West Germany



HERMAN

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

The Difference Between Mylar
and Acetate

Q. I recently inherited a large number
of used tapes several years old which 1
feel can be reused to advantage. They are
of various brands, thicknesses, and types of
base (acetate or Mylar). However, the bozes
and reels are all mized, so that I can’t
tell one type from the other. Can you
please tell me if there is some easy way of
telling the thickness and the base material?

A. To distinguish between Mylar and
acetate, hold the tape up to the light. The
Mylar is opaque and the acetate 1s trans-
lucent. Another method is to tear off a
small piece from the end of the tape. The
Mylar stretches a good deal before tearing
and is harder to tear; the acetate breaks
rather sharply.

To distinguish between 1 and 0.5-mil
Mylar, rapidly wind the tape from one reel
to the other ou a machine having a footage
counter. You will get a much higher read-
ing with 0.5-mil tape than with I-mil tape.

Planned Tube Replacement
—Another View

“You might be interested in a comment
from one with over 25 years of professional
experience wilh commercial tube systems,
employing from 300 to many thousands of
tubes per system, where reliability is of
the utmost importance. I am referring to
the statements in your column concerning
“Planned Tube Replacement.” Here I dis-
agree quite violently. If a tube works and
works well, for goodness sakes leave 1t
alone! Experience has shown that the
great majority of tube failures occur “n
the first 500 hours. Statistically, tubes that
have lasted that long have a much greater
chance of lasting the mnext 500 hours. In
fact, there seems to be no upper bound:
this would apply equally well to tubes hav-
ing 2000 hours of service or 10,000. This
assumes, of course, that the tube is operated
within ratings in properly designed circuits.

“I might cite a personal case. My own
old high fidelity system, designed and built
20 years ago to achieve maximum per-
formance in a very poor receiving area
still gets quite hard usage. It has not re-
quired a tube replacement of any sort in
the last 16 years and is still going strong.”
B. E. Phelps. Poughkeepsie, N. Y.

Several remarks may be appropriate with
respect to Mr. Phelps’ letter:

1. A tube that has not failed but is
“weak” may give less than the best per-
formance. If it is an output tube in a power

* 280 Twin Lake E., Wantagh, N. Y.
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amplitier, it may produce more distortion
than a new tube. If it is a rectifier tube,
there may be a significant drop in d.c.
voltage, resulting in increased distortion. If
it is an iLf. tube in a tuner, it may result
in a reduection in gain, sensitivity, and
signal-to-noise ratio.

2. Mr. Phelps refers to tubes that are

operated “within ratings in properly de-
signed circuits.” However, some tubes,
particularly in the output stage of a power
amplifier, are worked very close to their
ratings and hence may be more than usually
susceptible to a deterioration in perform-
anee or to failure after a given period of
use.
(EDpITORS comment: We must agree with
Mr. Phelps, tubes which have survived
500 hours, about 10 ten hours of use a week
for a year, are less likely to “defect” than
new tubes. Also tubes do not “weaken” as
much as circuit components vary.)

Quarter-Track Tape

Q. I have assumed that the format of
quarter-track tape is four equally-spaced
channels, each channel centered in each
quarter width of tape; i. e. each channel is
alloted 1/16th inch. If this is correct, the
two scts of pole pieces of a stereo tape
head should be spaced 1/8th inch apart.
The spacing in my tape head seems to be
different than this. Will you please tell me
where I can obtain specifications for re-
cording and playback heads that indicate
the pole-piece spacing and the relationship
of the tape to the pole pieces during re-
cording?

A. When a tape is recorded quarter-
track, each track has a width of 43 mils
(thousandths of an inch), and the three
islands separating the four tracks are each
about 25-mils wide, all adding up to the
approximately 250-mil tape width. The dis-
tance between the bottom of the upper gap
and the top of the lower gap of a stereo
tape head (recording or playback) should
he 93 mils, which is slightly less than 1/10th
inch. The distance between the gaps of a
stereo erase head will be slightly smaller,
hecause the gaps are longer in order to in-
sure complete erasure of the track width.

Blips and Pops

Q. I have recently purchased a * * *
recorder, which seems to operate perfectly
with the following exceptions. First, when
the record circuit is engaged, a “blip” is re-
corded on the tape. A tape recording will
have a number of these blips and pops if
it has been necessary to stop and start the
machine several times. Second, the machine
does not have an instant start despite the
solenoid-actuated transport and the claims
of the manufacturer. Third, the VU meters
seem to be inaccurate; 100 per cent modu-
lation is reached only after the indicator is
far into the red. Also, the meters are very
small and not illuminated.

A. 1 have clhiecked and am told that the
blips and pops appear to be a rather fre-
quent phenomenon, although more so in
sone units than in others. Also, these noises
depend on the line voltage, tending to be
greater when the voltage is low. One sug-
gestion is that you fully reduce the record-
ing gain control before stopping and start-
ing. Another is that you can erase the blips
and pops by manually backing up the tape
a few inches before you recommence re-
cording.

I have no suggestions concerning the
lack of instant start. I recommend that you
consult the manufacturer.

100 per cent tape modulation (presum-
ably the recording level that results in 3
per cent harmonic distortion on the tape at
400 eps) should be reached at a recording
level that drives the meter about 6 to 8
h above O VU; that is, well into the red.
(‘orrespondingly, when the meter reads
() VU, this means that the recording level
is 6 to 8 db below 100 per cent modulation.
This provides a desirable safety factor to
allow for the inability of the meter to keep
up with brief, sharp signal peaks. In sum,
the VU meters in your unit appear to be
properly calibrated.

1 don’t see that you have much to gain
by installing different VU meters.

Takeup Reel Slows Down

Q. I've been having what I assume to be
mechanical problems with my Viking Series
86 tape deck. Often, after playing Y% to 3%
of a reel, the takeup motor will start to
slow down. First the tape becomes loose on
the reel and eventually starts spilling off
as the takeup slows below capstan speed.
At first it appeared that the motor might
be defective, and 1 replaced the takeup
motor, but the problem continued. An audio
repair shop and I have independently ad-
justed the brake system, but to mo avail.
ITowever, the shop has never been able to
induce the problem to assert itself in the
shop. The problem occurs only when I have
the deck in its cabinet, where it is mounted
horizontally about eight inches above an
AM-FM tuner. Nothing appears to be bind-
ing, and the fault is not dependent upon the
tuner being off or on.

A. Your problem is indeed puzzling, and
I am far from sure that the following com-
ments will be helpful. For what they are
worth, here are two things you might do:

1. T believe there is a capacitor across
the takeup motor. This may be leaky or
otherwise defective. Try replacing it, using
a capacitor of identical value.

2. The faet that your difficulty oecurs
only when the tape deck is in a ecabinet
suggests that heat may be responsible. The
motor produces heat. If it is struggling to
perform its task, it heats up all the more.
And in a confined space such as a cabinet
it heats up still more. I suggest that you
take the deck out of the cabinet, train a
heat lamp on it to simulate the heat gener-
ated inside the cabinet, run the deck for
a while, and look for anything that may be
binding.

Shorting-Type Switches

Q. I employ shorting type, rotary switches
for head switching, record/play, and so
on. Every time one of these swilches is
turned while the recording amplifier is on, a
loud pop is heard from my loudspeaker. Is
there any way to eliminate this difficulty?

A. Try connecting a 10-negohm resistor
from each of the switeh terminals to
ground.

(Continued on page 56)
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- The Concord 884 transistorized stereo tape
recorder 's designed ‘or the connoisseur
of sound; the collector with tastes and
demands above the ordinary. No other
recorder, regardless of cost, has all the
Concord §84 professional quality features.
Three separate heads —one record: ore
~ playback and one erase—assure profes-
sional quality reproducticn from FM muilti-
plexing, stereo records and live perform-
ances. Four completely separate preamps
—two reccrd and two playback—and full
transistor:zation assurz maximum refiabil-
ity. A flip of the AB monitor swizch-lets ycu
compare scurce vs. tepe while ~ecording.
A few of the other features are: built-in
sound-or-sound switck for effects such as
electronic echa chambzar; stereo head-
phones cutput; automatic reel-erd shutoff;
3 speeds; 2 lighted Vi meters. All push-
button operation; 15 watt stereo power
argpkaﬁﬁlg Eeparate 7% full range speax-
“Brscom pfetgyp%&%él stereo system. Nodel

884 under $4§d.~?-0tﬂf§_§podels from $100.* &

*Priggs 9'Iightly- highzr in Canad

CDNCURD@ELFCTRDNI[E CORPORATICON 809 N.Cahuenga Blvd., Dept. L, Los Angeles 38, Calif./In Canada/Regal Industries Ltd., Montreal-Torontc
®

THE SIGNATURE OF QUALITY B Tape Recordersfindustrial Sound Equipment/Dictation Systems/Communications Devices|Closed Circuit Television
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Sound and Light-A

N THE WORLD of the French teen-ager,
the ages of man are neatly arranged
in four categories:

1) “les copains” (under 20)—pals.

2) “les croulants” (20-30)—beginning
to crumble with age.

3) “ca ne passera pas le weekend” (30—
40)—won’t last the weekend.

4) “Son et Lumiére (40 and over)—
as ancient as the palaces, cathedrals
and historic monuments which pro-
vide the settings for Sound and Light
spectacles.

The copains’ description of the fourth
age group leaves no doubt as to how
they feel about Sound and Light spee-
tacles as well, But the old stones, like
more than a few 40-plus citizens, are
not crumbling with age; nor do they ex-
pire on weekends. On the contrary, Son
et Lumiére is very much alive and has
grown into a multi-million dollar tourist
industry over the past dozen years.

A French De Mille

The idea of bringing history to life in
sound and light was conceived by Paul
Robert-Houdin, grandson of a celebrated
magician, while on a visit to the castle
of Chambord in 1951. A thunderstorm
had burst over the Boulogne Torest and
the nocturnal rain beat down. As Rob-
ert-Houdin watched the flashes of light-
ning illuminate the chimneys, gables,
pinnacles, and dormer windows of the
Renaissance chiitean, the years seemed
to drop away like leaves in the storm-
lashed forest. He found himself trans-
ported to the time of Francois I, the
sixteenth-century king who built the im-
pressive castle. A showman at heart,
Robert-Houdin thought big. Why not try
to duplicate nature’s spectacular light-
ing and, combining it with the latest
techniques of sound reproduction, as-
semble a historical pageant featuring
narration, drama, poetry, musie, sound
effects and lights?

Stones Lit Up

Viewed separately, the components of
Robert-Houdin’s idea were not origi-
nal. French buildings began to be il-
luminated as early as 1918, when the
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Strasbourg Cathedral was lit up “like
a fixed meteor on the horizon” in cele-
bration of the end of World War I.
From 1925 to 1937 lights were focused
on the Eiffel Tower, Arc de Triomphe,
Notre Dame, the Louvre, and scores of
other historieal places throughout
France. And the French had been flock-
ing for years to night performances of
opera and drama staged in ancient Ro-
man amphitheatres in Province and in
the courtyards of royal palaces.

What gave Robert-Houdin’s scheme
its unique significance was the appli-
cation of all these elements to specific
buildings and periods in French history.
Enlisting the support of the government,
he began work in the studios of Mazda
and Pathé-Mareoni in Paris, where he
planned the lighting, directed the re-
cording of the tracks that were to be
used in the “Rich Hours of Chambord,”
and supervised the final mix. The first
Son et Lumiére spectacle was produced
at Chambord in 1952.

It was an immediate snceess. The num-
ber of visitors to the famous Loire
chiitean doubled that year. In 1953 the
Philips company was given equal rights
with Mazda to equip and present Son
et Lumiére epics. Now there are almost
a hundred of these presentations in
being or in the process of production.

Outdoor “Spectacular”

The two most successful Sound and
Light spectacles in France were pro-
duced by Mazda and Philips. Mazda’s
Versailles show, with sound by TPathé-
Mareoni, is a lavish affair: the scenario
is by Jean Cocteau and André Maurois;
the music by Jacques Ibert; the spoken
words by members of the Comédie Fran-
caise and Charles Boyer; and the music
performed by members of the Paris
Opera and chorus, and the French Radio
orchestra. Philips’ first Sound and Light
show remains one of its best. The set-
ting could not be more dramatic:
Chenonceaux Castle, built over a bridge
of the Cher river near Tours, with its
turrets and arches reflected in the mir-
ror-like surface of the water.

The French Government Tourist Of-
fice took Son et Lumiére to its bosom.

Visitors thronged to the nocturnal pag-
eants-——more than 300,000 paid to see
Versailles lit np last year, for example
—and the money they spent went toward
the maintenance and restoration of his-
torie monuments throughount the country.
It was inevitable that other countries
would follow France’s example. The
lights soon went on all over the world:
in the Acropolis, the Pyramids at Giza
and the Cairo Citadel, the Royal Palace
in Madrid, the Inner Court of Parlia-
ment at The Hague, Independence Hall
in Philadelphia, and elsewhere.

Costs and Technical Details

The production of a major Sound and
Light spectacle is a costly and intricate
affair. Chenonceaux cost $100,000, the
Acropolis $250,000, and the Pyramids
and Citadel spectacles $600,000. But
with erowds pouring into these shows at
ever increasing rates, amortization
poses no problem; Chenonceaux, for in-
stance, takes in about $33,000 a year.
Philips’ engineers say they have de-
veloped the technique to the point that,
with the latest electronic equipment, the
switching of lights and sound and the
remote control of other effects have be-
come almost automatic from a central
control desk. These effects are produced
by a combination of multi-track tape
recorders and a system of automatic
switching of loudspeaker groups.

For the Acropolis show, nearly a hun-
dred tons of Philips equipment were
shipped from France, including eables
and junetion boxes, floodlights and pro-
jeetors, dimmer controls and sound
equipment. In addition, it was necessary
to build a 600 kva transformer station.
The floodlights used were diffusors of
enamcled sheet metal and aluminum mir-
ror reflectors either with polished mirror
for narrow beams or faceted mirror
for wider beams, Batteries of speakers
located around the ensemble of the
Saered Rock and its monuments were set
into operation by means of a highly
sophisticated cueing system.

Son et Lumiére in the U.S.

Encouraged by the success of its
sound-light productions in Europe,
Philips is moving ahead with its Ameri-
can plans. Having produced spectacles
at the Castle San Marco in Saint Au-
gustine, Florida, and at Independence
Hall in Philadelphia, the North Ameri-
can Philips Company in close collabora-
tion with the Son et Lumiére Depart-
ment of French Philips, is preparing
new projects here, including several for
the forthcoming New York World's
Fair.

Putting on shows in the United States
is proving no easy matter, even with a
dozen years of experience to draw on.

A lengthy seript by Archibald Mac-

(Continued on page 65)
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