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FEEDBACK

Claims for electrostatic speakers have over-
shadowed technical information. Here’s how
they work and how to use them—page 22.

Continuing the series thai resulted in Electronic Musical Instruments,
Richard Dorf describes a new organ which exhibits design principals
that reduce cost without sacrificing tone and performance. See page 25.

WHAT’S ALL THIS ABOUT PAMPING?

HOW DO WE HEAR? ‘
SOUND—Chapter 1 of a new series by E. M. Villchur
THE NEW MINSHALL ORGAN
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‘Which speaker‘!
‘Which amplifier?

high-qualitys
components assures you
perfectly palanced hi-fi
performance without

rk oT expensive

es5-WO
You know

trial—and—error =k

the full cost in advance—

and you know that Natlonal’s
AQ-year reputation stands
golidly pehind each elemqnt of

your gystem, as well as its

National's gl line of
matched components can be
quickly, casily assem e
to give you 2 choice of 24
custom hi-fi systems—-radio,
hono, OF combination.

There's an all-N ational
{ the most,

gystem to mee

exacting requirements of your
ear, your taste, and your
pudget. See your ocal

National Company
today, Or write for catalog.

Nt

PHONOGRAPH SYSTEMS

0 <+ E=mel ]

HODION 10
o Ky HOEION 10 congy
/ %_.: E— —
HOT, 1 I
S ] MCEICHM 10 WEHLEREY
o TN e : ¥
“ * rl F
HOEICN 10D ‘
HORICN 10 IM‘XASJ:
0 &+ =, 5|
WQ +
Ll
CH 120 HOLICN CATENO!
0 &)+ == t:uﬂn
aw - ey
4 ]
o HCRION 100 HORZICH 5 HO! ‘
EICH 20
e R e R
— =
HOEIOM KO HORION 3 HO +
ION 29
0 H e
@ + oy o Ry
HORION 103 HomzeN 8 ol
HORIOM 20
0 o ==
er Rl
—if
ICH 130 HORICM 5 HOXIC:
M 20

CATRICD

I0—PHONOGRAPH SYSTEMS

o W= .

catron
hORIGH 100 KQRION 1D

® =

Conaon

&H o s [

R T Tt
a

WY

woRCH 13
110 HORION 13 i
xwa

® m A 2

HORICN 15
il Ll catmioD

® E‘Q‘D‘ﬁh-

HORIOH
10 WORZCN 3 MORZON
2

QVE‘Q‘VE-_-I*:-‘

Citenon
HORION 13
OM 155 HCRICN 3
WORZGH 30

@ E+&+@+S}‘

TR
NORICH 130  HORZCN
s
RCRZOM
»

O R
.1-1.’31-@‘%“.

axTinen e
220N 100 HORICN
. s

@ — HORICH 19

E x A . -
connon

@ e

HOSZON 20

O + &= +

2|

corury

—_—

=l

WU

PartAuA

CATINOD

24

Complete
Systems

NC. DEPT. B

NATIONAL COMPANY,
MASS.

&1 SHERMAN ST., MALDEN 48,

peravs -

D Tugeii . e o B E

ALY
WWW acm@aﬂ}; | STias
Ao o

PETR FANTS
ASA

———



www.americanradiohistory.com

SEPTEMBER, 1955 VOL. 39, No. 9
Successor to RADIO, Est. 1917.

AUDIC

SNGINEERING MUSIC SOUND REPRODUCTION

C. G. McProud, Editor and Publisher

Henry A. Schober, Business Manager
Harrie K. Richardson, Associate Editor
Lewis C. Stone, Associate Editor
Emery Justus, Canadian Editor
[Florence Rowland, Production Manager
Edgar E. Newman, Circulation Director

Sanford L. Cahn, Advertising Direetor

"MEMBER: Special Representatives—
< MAN(,A H. Thorpe Covington and Dick Knott,
§7 7;;.‘ 7530 Sheridan Road, Chicago 30, Ill.
—:\.9/ -\Q’%J: Mid West Representative—
% NG O Sanford R. Cowan, 67 West 44th St.,
New York 36, N. Y.
West Coast Representatives—
James C. Galloway and J. I¥. Harbison,
R16 West 5th St., Los Angeles 17, Calif
CONTENTS
Audio Patents—Richard H. Dorf ..... ... . . . . . . . . .. 2
ILEMTIAS % 0 500 00 oo Pt o000 me o gl oty NEEI B B R L e L 8
10 TSR 1 1 T e 12
What's All This About Damping —N. H. Crowhurst ...........c.ccc.oo... 17
How Do We Hear?—Charles E. White .............iiuiiiiineeninanns 20
The Electrostatic Loudspeaker—Lloyd J. Bobb and Edwin C. Gulick ...... 22
The New Minshall Organ—In Two Parts—Part 1—Richard H. Dorf ... .. 25
[nstitute of High-Fidelity Manufacturers ................................ 29
Sound—Chapter I—Edgar M. Villchur ......... ... . .. iiiiiinieein 30
Necessary Features For Design Patents—dAlbert Woodruff Gray ........... 36
New Equipment—Triad Kit Amplifiers—Correction on Crestwood 304 Tape
IS A7 el doqop snooe oo ot o gl o TR PR oL s L R 38
Record Revue—Edward Tatnall Canby ... ...... 00 ciriee e, 42
Audio ETC—Edward Tatnall Canby ....... . ... . . . i, 46
e o F eI ATEE 5600000000008 a00 b oo aaE e 8Bl ob oo oo o dn o866 o 5 T 7o do Fio 48
About Music—Harold Lawrence ........... ... .. .. . . . iiiiiirineeniennas 54
(Coniln M vents SRS N SRS L S R e . S e 62
FdUS iny N GfeSIEtPpas i S . D S e e 63
Advertising Index ...... ... . e 64

AUDIO (title reglatered U. 8. Pat. Off.) is published monthly by Radlo Magazines, Inc., Henry A. Schober, President;

C. G. McProud. Seeretary, Executlve and Editorlal Offices, 204 Front St., Mineola, N. Y. Subscription rates—U. S.

Possessions, Canada and Mexico, $4.00 for one year, $7.00 for two years, all other countrlies, $5.00 per year. Bingle

twoplies 50c. Printed in U. S. A. at Lancaster, Pa. All rights reserved. Entire contents copyright 1955 by Radio Maga-

dnes, Inc. Entered as Second Class Matter February 9, 1950 at the Post OMce, Lancaster, Pa. under the Aet of March 3,
1878.

RADIO MAGAZINES, INC., P. 0. Box 629, MINEOLA, N. Y.

AUDIO e SEPTEMBER, 1955

LIIDLILULTC UL J.J_lsll‘J.'l\.lCllL‘y AvVianiuldoLul i >

VAT I T e T T v DA I LG an

2N for the

g f’\\ ] o e ]
N\ diseriminating
listener

/7erwood

| | THE CLASSIC
| NAME IN
/' HIGH FIDELITY

_éresents a group of high
{ fidelity ‘components
featuring superiority of

sound reproduction and
elegance of appearance.
They may be used
together for a completely
~ integrated system, or
individually as

/ improvements in
/ existing installations.
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5-2000
FM-AM TUNER

® 1'% aev cascode FM sensitivity
#» AFC and fly wheel tuning

e wide and narrow AM selectivity
s exclusive AM hi-fi circuitry

with infinite
impedance detector

® ouistanding

coil stability

s low IM distortion

on FM and AM

Choice of cabinets . . .

from $139.50

Sherwood

5-1000

AMPLIFIER

e 20 watt ulira-linear ouvlpul

® push-bullon record equalization

® Z729 low noise phono preamplifier
® new "‘center-sel’’ loudness control
@ rumble and scratch filters

Choice of cabinets . . . from $99-5°

Forester Low-piSTORTION
THREE-WAY SPEAKER SYSTEM

Performance
comparable to
systems costing
TWICE AS MUCH!

= 0.5%] IM distortion
al 10 walls

® 54 I hern-looded
2" woofer

® separate 87
mid-range unit

e full 12 db/oclave,
300 cps: 5000
cps crossover

e 5" tweeter
response to 15KC

e choose

contemporary (shown},
traditional, or Franch
Provincial cabinels, or
Do-It-Yourself kits

at $139.50

Madel SFC
$189.00 complate

WRITE FOR FREE DESCRIPTIVE LITERATURE

frerwood

ELECTRONIC LABORATORIES, IMC.

DEDIREY.S 2802 W. Cullom Ave,, Chicage 18, 11l

comporable fo

systems costing
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simplify
custom

FILTER
installation

The 4200 Variable Filter and 4201
Program Equalizer are now available
in companent form, as illustrated, for
the custom builder.

In addition to the flexibility of
installation, all the features and char-
acteristics of the standard models are
retained.

The high and low sections of either
madel may be obtained separately.
Complete wiring instructions included.

Send for Bulletin TB-4

Model 4200 Variable Filter
(Send for Bulletin §)

Model 4201, Pragram Equalizer
(Send for Bulletin E)

Representatives in
Principal Cities

Subsidiary of International Resistance Company
11423 VANOWEN STREET
NORTH HOLLYWOOD 3, CALIF.
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I | that condensers
Y AL A

AUDIO PATENTS

not new but a new patent of Robert L.
Stephens (of the California firm well
known to audio people) contains a rather
nice design, and incidentally one which
should be rather easy to experiment with.
These gadgets—microphone-radio transmit-
ter combinations designed to be concealed
about the person—can be very useful in TV
and motion pictures where without them a
microphone boom must follow the performer
all over. They have been particularly useful
on Ed Murrow’s “Person To Person” show
where the living quarters of the people
interviewed do not have the dimensions or
shape of a barnlike TV studio and a boom
would have to find itself changing shape
lilke a python to keep in the right position.
The Stephens patent, No. 2,710,345, em-
ploys a simple 2-tube FM transmitter with
a capacitor microphone®: 2 connected directly
across the oscillator tank for modulation.
The unit is in two main pieces plus a
couple of wires. The general finished form
is shown in FFig. 1. The transmitter fits in
the left breast “handkerchiefl” pocket of
a man's jacket and there is a pocket clip
to keep it there. The microphone is perma-
nently mounted on top of the case and faces
the upper air beliind a decorative handker-
chief which conceals it. The battery casc
can go in the left jacket pocket. The an-
tenna can go around the wearer's neck un-
der his jacket collar and the battery cable,
which also acts as a ground plane or coun-
terpoisec can go from pocket to pocket
through holes in the jacket lining. The

T HE 1bEA of a “wircless microphone” is

# FElectronics Consultant, 235 V7. 84th Si.,
New York 24, N. ¥.

! Normally known to electronics people
as 4 coindenser microphone—Ed.

2\Who wants to be normal? Let's keep
up with the times—after all, we know today
that condensers are used ouly in steam
e¢ngines '—Author

RICHARD H. DORF*

transmitter case can be brought down to
around 134 in. wide, 134 in. high (exclusive
of microphone), and 3% in. thick. The bat-
tery case is somewhat larger, about 1% in.
wide, 2V4 in. high, and 34 in. thick. These
dimensions are deduced from what the
inventor says.

Figure 2 gives a complete schematic dia-
gram of the unit with—happy day—all cir
cuit values. Both tubes are subminiature
5672 pentodes. I, is the oscillator operating
in the neighborhood of 25 me. Its tank coil
L, consists of 24 turns of No. 31 enamelled
wire wound on a ¥-in. form with an ad-
justable powdered-iron core. The only
capacitor across this coil is the microphone
itself, which is fastened rigidly to the top
of the case. With the values and frequencies
given the mean microphone capacitance
should be about 14 unf for best L-C ratio.
With normal sound pressures the capaci-
tance changes enough to produce a devii-
tion of around 1.5 kc each way.

J7. is a frequency doubler, which gives an
output of about 50 me, Its tank coil L. is
wound on the same iron-core form as L,
and consists of 8% turns of No. 24 enam-
elled wire with the antenna tap 1 turn from
the B-plus end.

Note that the B-plus i1s grounded to the
case rather than the B-minus as is custom-
ary. There are two reasons. First, this
places the antenna and the microphone at
ground potential for d.c. While a per-
former who touched antenna (or micro-
phone) and case simultaneously with B-
minus grounded would hardly be hurt by
the available 60 volts, he might conceivably
be surprised enongh to speak a few unsched-
uled lines. Second, the radiation efficiency
of the transmitter is increased by this con-
nection.

The battery box contains two series-coi-
nected 30-volt batteries of the type used in
hearing aids for a B-supply and a pair of
134-volt batteries in parallel for the fila-

MICROPHONE

ANTENNA

POCKET
CLIP

TRANSMITTER

BATTERY
CABLE

BATTERY
CASE

Fig. 1

are used .oulv in steam

\ AA
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MODEL RC 80

Since 1935

the Garrard has been
sold and serviced
throughout the United States,

It is recognized every where
for superior

performance, ruggedness
and reliability.

ANSHIP, FERTURES

AFTSMAL S RVICE - - -
CHECH Pg?ﬂi aND SERV s

[ _\Eﬁr\. C
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“RIGHTS” and “WRONGS™

of record changer design
(important in protecting your records).

RIGHT:

Garrard Precision Pusher Platfarm . ..

the only record changing device that Insures
positive, gentle kandling of records with stahdard
center holes.

WRONG:

“Overhead Bridpes” (as on ordinary changers)
« .. which may damage or dislodge records
accidentally. i

RIGHT:

Garrard removahle and interchangeahle

spindles . . . gasily Inserted; accommodate all
records, all sizes, as they wers made to be
played; pull out Instantly to facilitate removai of
records from turntable.

WRONG:

Fixed Spindles (as an ardinary changers) . . .
which require tlpping records upwards over
metallic spindle projections alter playing.

Other Garrard features include: 4 pels motor
—no rumble, no induced hum » heavy drive shaft
=00 Wows, no waves = weightad turntahle—
flywheel action, constant speed » muting switch
—silence between records « silant automatic
stop—shuts off after last record; no disturbing
“plop'’. e easy stylus weight adjustmont—pro-
tects long-playing records « balanced-mountad
tone arm—true !anfenl tracking = universal shall
—fits all popular high fidelity cartridges

World’s Finest Record Changer

A Quality Endorsed Product of the BRITISH INDUSTRIES GROUP,
which also includes

WHARFEDALE LOUDSPEAKERS ... designed and built under the personal super-
vision of G. A, Briggs...world renowned authority on sound. Wharfeaale Loudspeakers
offer the unique construction feature of cloth suspension—a felt buffer between speaker
frame and cone—and cast chassis.

LEAK TL/10 —High fidelity AMPLIFIER complete with ‘'Point One'’ REMOTE CON-
TROL PRE-AMPLIFIER. Most economical amplifier combinotion ever built by Leak.
Harmonic distortion onty one tenth of one percent. Insures flawless reproduction.
EXCLUSIVE FEATURE! Convenient tape recorder jacks (input and output) on front panel
for instantaneous use!}

R-J LOUDSPEAKER ENCLOSURES—''Maximum Bass—Minimum Space’’ Hearing
is believingl R-J Speaker Enclosures have established an entirely new trend in auvdio
design with thrilling performance from any foudspeaker. Bookshelf and Floor Models.
THE R-J WHARFEDALE. . . First and only complete R-J unit! Two grear products—
the R-J single shelf ENCLOSURE and a special WHARFEDALE SPEAKER hove been
brillianly matched in this ... the definitive cambination among compact high-
performance speakers,

See and hear all the British i;ndustries products at the Chicago Sight
& Sound Exposition (Sept. 30, Oct. 1, 2); New York Audio Fair (Oct.
13-16); New England Hi-Fi Music Show (Oct. 21, 23); and at leading

canind danartmantc in vanr ecitv IVIVI/EL RW OV
;| [ I £ 4 £

n

WRITE FOR A COPY OF £,

“SOUND CRAFTSMANSHIP" 4 Q\
Mail coupon today for a complimentary “‘\"{.‘3{\ (74
N~y

copy of ‘*Sound Craftsmanship'* 16
pages illustrating and describing all
products of the British Industries Group. 1

BRITISH INDUSTRIES CORP., Dept. A9
164 Duane Street
New York 13, N. Y.

Piease send ‘‘Sound Craftsmanship’’ fo:

Address
City__ Zone State

—fits all popular high fidelity cartridges
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" MORE
POWER

35 Watts—RATED
| 45 Watts—PEAK

~ LESS
DISTORTION

Under 0.1°% at 10 Watts
Under 1.0% at 35 Watts

(e s

LOWER
COST

$12950

SlighHy higher Wast of Rockies

The NEW

Pilo?”

HiI-FI1

AMPLIFIER

Complete
with Preamplifier
and Tone Controls

Model AA-905

MAIL THIS COUPON FOR
COMPLETE SPECIFICATIONS

PILOT RADIO CORPORATION Dept. C)-1
37-06 36th St., Long Island City 1, N.Y.

Please send complete description of the
new AA-905. | om also interested in the
following literature:

O Pilot AM~FM tuners

[ Other Amplifiers

[ Pilot Component-Console Systems

Nome..

Address

CitYee . Zone.......State........

=)

ments. When the battery cable is plugged
in the negative side of the 60 volts and
the positive side of the filament supply are
paralleled. in the transmitter by the strap
across pins 3 and 4 of the plug to provide
the combined filament and plate return. The
small hearing-aid batteries will operate the
unit for 1 to 2 hours, while a larger set, for
instance a portable radio battery, will keep
it going 15 to 20 hours. The latter can be
used where concealment is not important.
The antenna should be a quarter wave at
the operating frequency, which means in the
vicinity of 55 in. at 50 mc. It can be draped
around the body in whatever way is con-
venient.

It seems that a unit like this would not
be hard to put together and would prove
very useful for other purposes than TV and
movie work—public address, radio, and
concealed in a pot of flowers when you
want to hear what your “friends” really
think of you.

The deviation produced at the output is
on the order of plus and minus 3 ke. While
ordinary FM receivers do not go down to
50 mc, many of the prewar ones do, and
it should not be hard to make or modify
one for the purpose.

Quiet Volume Control

Volume-control potentiometers, even the
best, eventually become noisy because of
imperfect contact between moving arm and
resistance element. While this is not of the
highest importance in ordinary audio de-
vices, it becomes a bad problem in electronic
organs because the volume control is used
so often in the course of playing.

Solomon Heytow and Richard H. Peter-
son of Chicago have patented a volume con-
trol in which this problemn is eliminated
and a couple of additional advantages are
afforded. The circuit is diagrammed in
Fig. 3. The patent number is 2,712,040.

The essence of the invention is a pair
of voltage-sensitive resistors (thermistors)
R, and R, used in a voltage-divider ar-
rangement. Signal goes from the plate of
the tube through R, the series leg, and K.,
the shunt leg of a voltage divider. Output
is taken from the junction of the two
through blocking capaciter C;; C. is an-
other blocking capacitor, and both are
large so as not to affect the signal.

R, is a thermistor whose resistance value
can be controlled by the current through
it; the larger the current the lower the
resistance. The audio signal is not large

|highest importance in ordinary audio de-
" _hd CATAY T LR 4 LYTE S 5 I o)l f Il L) Jilll, -

247 131 enam. on /4" form, topped 11 T from plate end
Tieg ¥~ i ( ________________________ 7 84T #24 enom. on V4" form
i 1/ topped 17 from grid end
1 %72 5672 d
" e ,'),/4 ANT.
: Towrghis/| |
) = b 1
| y T e
1 = = 50me t ' '
] '
I =5 e T
L s 1 ol
! F £4!
| 83 g3 | i oo
! ,::E ES B+ 1 1 |
I | 24 ] 1 ]
i L ' )
0 30 -01 [T 1 T2
1 n ] : 7|;- £h
[} B ¥ 3 l
(] Sy e U wim= TRy = ST J N et
Fig. 2

enough to cause any appreciable resistance
change, and the thermistor is controlled
by a d.c. source.

Voltage from the control source is fed
through a divider consisting of &; and rheo-
stat R.. R; is mentioned in the patent as
part of the divider but does not appear to
bave any useful purpose, so it is suggested
that experimenters dispense with it. The
controlled voltage at the junction of R:
and R: is applied through a cascaded pair
of time-constant networks R:-Cs and R-C,
to the two thermistors R: and Rs. Since C:
has a large value, the two thermistors are
effectively in parallel to ground for signal.
As the potentiometer arm nears ground,
control voltage across R. and R, increases
as does the current through them, and their
resistances decrease, thus lowering the out-
put signal level.

The first advantage of this device is that
noise in the rheostat Rs is not transmitted
to the signal circuit because the two timc
constants- are too long. In fact, Rs can be
a switch or series of contacts with as few
as six finite resistance steps; the time con-
stants will still cause a smooth change in
signal level. Second, the control Rs can bc
located as far away from the signal circuits
as desired, without any effect on them. And
a third. rather incidental advantage is that
the value of C. can be chosen so that as
signal level decreases, the bass does not de-
crease as much as the middles and highs.
giving a loudness control effect which is
very important in organs.

The inventors point out that since ther-
mistors respond instantaneously to changes
in current, considerable audio distortion
would take place if the audio current were
large enough to control thermistor resist-
ance. They then say that this is effectively

Cl
L
L1}
OUTPUT o.C.
IR 4:.: - CONTROL
e SOURCE

Fig. 3
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Now...record the whole

performance =

without a break!

YOU’LL GET EVERY NOTE of your fa-
vorite concert broadcast, sports event or dramatic
program when you put it on new “Scotch’ Brand
Extra Play Magnetic Tape 190. Half as thick as con-
ventional tapes but made with strength to spare, new
Extra Play tape offers 50% more recording time on a
standard size reel. Thus, annoying interruptions for

reel change are reduced to a minimum.

“Scotch” Brand’s exclusive new oxide dispersion
process.gives you more brilliant sound, too. By pack-
ing fine-grain oxide particles into a neat, thin pattern,
“Scotch’ Brand has been able to prodice a super-
sensitive, high-potency magnetic recording surface
on Extra Play Magnetic Tape. Hear the difference
yourself. Try new “Scotch” Brand Extra Play Mag-
netic Tape 190 on your machine today.

EXTRA-THIN. 50% thinner, more potent
oxide coating, 30% thinner backing permit
more 190 Tape to be wound on standard-
size reel. Result: one roll of new tape does
job of 114 reels of ordinary tape.

ELECTRON PHOTO mlcroscope shows the
difference! At left, artist’s conception of
view of old-style oxide coating. At right,
“SCOTCH " Brand’s new dispersion process
lays oxide in neat, fine-grain pattern.

- SCoTcH Extnna, Play Magnetlc Tape 190

The term "SCOTCH” and the plaid design are registered trademarks for Magnetic Tape made in U.S.A. by MINNESOTA MINING AND MFG. CO., “t.,
wt'

St, Paul 6, Minn. Export Sales Office: 99 Park Avenue, New York 16, N.Y.
AUDIO e SEPTEMBER, 1955 5
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Lixtra Play tape ofters 507 more recording time on a
L — o [ L e B e R R e

on Extra Play Magnetic ‘lape. Hear the difterence
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Your
Military
| Training

l
|i Use
|
|
|

| |
‘ The time was never ‘
ll more opportune than ‘
[ now for becoming

associated with the

field of advanced

electronics.

Because of military

emphasis this is

the most rapidly

growing and

of endeavor for

electrical engineer

| |
| |
; promising sphere ]
i the young ‘
; or physicist. !’

|

Convair F-102
all-weather
interceptor.

‘ Hughes-equipped

E.E. or PHYSICS GRADUATES
with experience in

RADAR or ELECTRONICS

or these desiring fo enter these arcas . . .
Since 1948 Hughes Research and De-
velopment Laboratories have been en-
gaged in an expanding program for
design, development and manufacture
of highly complex radar fire control
systems for fighter and interceptor air-
craft. This requires Hughes rtechnical
advisors in the field to serve companies
and military agencies employing the
equipment.

As onc of these ficld engineers you
will become familiar with the entire systems
involved, including the most advanced
electronic computers. With this advan-
tage you will be ideally situated to
broaden vour experience and learning
more quickly for future application to
advanced clectronics activity in either
the military or the commercial field.

Positions are available in the conti-
nental United States for married and
single men under 35 years ofage. Over-
seas assignments are open to single men
only.

Scientific
and
Engincering
Staff

Hughes

RESEARCH
AND
DEVELOPMENT
LABORATORIES

Culver City,
Los Angeles County,
California

T;\ W e — A i
s vWW akmrerieaniadiohietary com

obviated by using two thermistors of
matched characteristics; this writer does
not see how that would be useful. However,
they also state—and this is obviously true—
that the trick is to keep the d.c. control
voltage very much greater than the signal
voltage across the thermistors—between
20 and 100 times as high. This, of course,
will do the trick.

The patent also shows how: to make the
circuit work as a volume compressor. If
interested, you can get a copy of this as
well as any other patent from The Commis-
sioner of Patents, Washington 25, D. C., for
25 cents.

Audio Fair—AES Event
Set For Mid-October

More exhibitors will participate in the
1955 Audio Fair than have ever before
taken part in a public display of high
fidelity equipment. Such was the an-
nouncement of Harry N. Reizes, Fair
manager, on August 25, who reported
that, with more than a month yet remain-
ing for exhibitors to engage display
suites, the numbers of executed contracts
on hand was considerably greater than
the total for any previous Fair.

As in years past the Fair will occupy
the fifth, sixth, seventh and eighth floors
of the Hotel New Yorker. The Fair will
open on Thursday, October 13, and will
continue for four days. Exhibit hours
are 1 P.M. to 10 P.M. with the excep-
tion of Sunday, October 16, when the
Fair will open at 12 noon and close at
6 P.M.

In keeping with the policy established
with the first Audio Fair, the 1955 event
will be open free to all interested parties,
professional and amateur alike.

Sponsored each year by the Audio
Engineering Society, the Fair is held in
conjunction with the Society’s annual
convention. “Practicality” will be the
theme of the 1955 convention, according
to Col. Richard H. Ranger, program
chairman. Included on the technical pro-
gram will be panel discussions on tran-
sistors, amplifier design, and tape re-
cording. Their purpose will be to bring
out the correct and practical manner for
handling each type of equipment. The
agenda will also include theoretical and
scientific papers.

The Society’s annual banquet is sched-
uled for the evening of October 12 in
the New Yorker’s Grand Ballroom.

Come Visit
AUDIO Magazine
Room 616
1955 Audio Fair
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eSuper compliance (2.5)—drops
distortion below “‘negligible’” point.

®Super response—flat from 20 to
15,000 cycles, without equalization!

New Sonotone “3” Series
SUPER-FIDELITY
Ceramic Cartridges

Turnover Model, 3T
(Actual Size, 1-7/16 inch)
Single-needle Model 3P
also available

PARDON US IF WE CALL THEM ““REVOLUTIONARY"...

but these new cartridges obsolete pre-amplifiers, equalizers, and old-style pickups!

If you've followed the development of ce-
ramic cartridges since Sonotone pioneered
them in 1946, you know we’ve made enor-
mous advances.

Recently Sonotone has offered ceramic
cartridges equal, by test, to most velocity
tvpes. Now. Sonotone presents the “3”
Series, which set utterly new standards of
finest performance, by all the measure-
ments enginecers know how to make. And
your ears will confirm their findings.

But that’s not all the story. The perform-
ance of these new cartridges makes the
inherent advantages of the ceramic type
loom larger than ever. Consider:

WHY A PRE-AMP?

There is only one reason for a pre-amplifier
—a velocity pickup puts out too feeble a
voltage to drive your amplifier directly. But
these Sonotone “3” Series cartridges deliver
a whopping 0.5 volts—roughly 50 times as
much as most velocity types. So you can
eliminate the circuitry, noise, space and ex-
pense a pre-amp involves. (If you now have
a pre-amp, our simpie adaptor permits im-
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mous advances.

mediate use of Sonotone “3” Series car-
tridges in your present system.)

WHY EGUALIZE?
Velocity type cartridges play back the vari-
ous recording curves far from flat. So you
need equalization for acceptable results.
This means looking up the curve for each
record, setting a knob before each play.
Sonotone “3” Serics cartridges end this nui-
sance — because ceramics don't respond to
velocity, of needle movement, but to
amount of movement. Result, they self-
equalize —play back all curves so close to
flat that the need for an equalizer disap-
pears. Out goes more circuitry!

That still isn’t all. These new cartridges
eliminate magnetic hum problems. Laugh
at heat and humidity. Fit any arm in wide
use. Have the easiest of needle replace-
ments. And the cost—?

Single needle model, with diamond, only
$30 LIST. Turnover model with sapphire-
diamond needles, $32.50 LIST. Less with
sapphires. So even the price is revolution-
ary, when you’re buying the ultimate.

WHY EQUALIZE?
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NEW SONOTONE AMPLIFIER

We built this HFA-100 to realize the full
excellence of Super-Fidelity ceramics.

There’s nothing to match this amplifier for

beauty—musically and visually. Hum, noise
and distortion are virtually unmeasurable—
al maximum settings, distortion is only
————— 0. 15%! Cabinetry is
__ superb solid walnut
= or solid mahogany.
with solid brushed
; brass panel. $117.50
iy . NET. Similar control
unit, for use with

power amplifier. $59 NET.
“Revolutionary” is a big word. But these
Sonotone developments are pretty big
news, too, we feel. We hope you’ll look into
them. If you like music, here’s for you!

SONOTONE

CORPORATION, ELMSFORD, N. Y.

excellence of Super-Fidelity ceramics.

There’s nothing to match this amplifier for
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first in its power range
designed specifically for...

TUNG-SOL
BEAM
POWER
AMPLIFIER

The Tung-Sol 6550 is a brand new and direct ap-

high fidelity audio amplifiers. For outputs up to
100 watts, two 6550’s in push-pull will provide the
same power now attained'in most existing designs
by the use of four or more tubes.

In addition to greater audio output, use of the new
6550 results in simplified electrical balance, reduced
maintenance and lower cost. The Tung-Sol 6550 is
nort directly interchangeable with the 616, 5881 or
KT66 class of tubes. With proper circuitry, how-
ever, the 6550 will provide full povrer output with
approximately the same grid voltage drive as the
other rubes.

The 6550 is produced under laboratory conditions
with exhaustive quality control to assure premium
performance and long life.

Write for technical data sheets.

TUNG-SOL ELECTRIC INC., Newark 4, N. J.

Sales Offices: Atlanta, Chicago, Culver City, Dallas,
Denver, Detroit, Montreal (Canada), Newark, Scattle
AUTOMOTIVE AND

®
TUNG-SOL
ELECTRONIC PRODUCTS

proach to the high power design requirements of

Miniature Sealed Beam Signal Radio And
Lomps Headlomps Flashers TV Tubes
A
{.
Aluminized Special Purpose  Semiconductors

Picture Tubes Tubes
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A Rezbuttal?

.. LETTERS

I have read with much interest your editorial entitled "Judge
for Yourself” in the June issue and the subsequent editorial
in the July issue, and I cannot take issue with some of you
statements. I quite agree that there is equipment on the market
labeled high fidelity which does not have good performance.

I would like to comment on one slant which I seem to detect
in the editorial, and that is an apparent assumption that those
who make components are specialists and build quality, whereas
all of the manufacturers who put similar components into beau-
tiful furniture cabinets do not build quality.

This is an assumption which I am sure you know is untrue
and is possibly not one which you intended should be drawn from
your editorial.

While I am certain that your comments as to specialization
could not be intended to apply to Magnavox, I would like
to poiut out that we have specialized in the design and construc-
tion of good sound reproducing equipment for about 35 years,
and if any company is entitled to be termed a specialist in this
entire field, I believe that we are.

Insofar as our designs are concerned, I believe that we can
prove to you that we have the engineering talent and ability
to design at least as good basic components as any manufacturer
in the field. Our Engineering Department is completely unham-
pered in regard to “building to a price.”

This seems to be a misconception in this field, and no doubt

_ there are companies which do build to a price. The Magnavox

Engineering Department designs to the highest quality and the
price is set afterwards.

We have no fear whatever of demonstrating our equipment
with comparative separatively built high fidelity components, and
in fact, have done so many times. Actually. we do it every day
in our own laboratories since we are ‘“honestly building to
quality,” as you put it.

An assumption that all component manufacturers build a qual-
ity product 1s also unwarranted. An example of this lies in a
comparative demonstration which I witnessed a few moments
ago in our laboratory. As might be expected, we buy all com-
petitive equipment and give it quite sincere and honest tests
especially since we are using these tests entirely for our own
information. I was disappointed to see the performance curves
of one of the most highly touted and expensive speaker systems
on the market. I was simply appalled by the fact that above
10,000 cps its response is almost nonexistent, and yet this is a
system which claims up to 20,000 cps smooth response. I was
also amazed to find various peaks in its performance, one of
which is very predominant at 60 cps, giving undue emphasis at
that particular frequency. There was also almost no response
at 40 cps.

I assure you that this was disappointing to us and also would
like to mention that Magnavox in its own speaker systems used
in our top instruments would not tolerate such response curves

I do not intend this to be a critical letter and thoroughly agree
with your conclusion that the purchaser should certainly hear
everything and see everything on the market and judge for
Limself on the basis of performance.

Magnavox has adopted a policy of not making claims of speci-
fications in advertising because of the simple premise that we
have a very ethical policy of making only factual claims which
sometimes can look bad in comparison with those whose claims
do not seem to be governed by quite the same code of ethics.
We have no quarrel whatever with the manufacturers of separate
components and certainly agree that with proper selection and
proper know-how fine systems can sometimes be put together
in this way. .

We do have a definite disagreement with a small group of
component manufacturers who have apparently adopted a policy
of misleading the public by claiming that the only way of obtain-
ing high fidelity is to use separately purchased components. This
is basically a fallacy as is the statement that all the engineering
and design, know-how and honest efforts to build to high quality
are confined to individual component manufacturers. It is only
logical to conclude that the best over-all performance can only
be obtained by the use of quality designed and built components
which are specifically designed to operate with each other at an
optimum. Any manufacturer building only one or two components
of a complete system must recognize that his product will be
used with many different makes and types of other necessary
components in a system, and this being the case, must design and
build a comproinise rather than an optimum.

This being the case, the component manuiacturers who wish
to break out of the rather small hobby market and sell to the
general public have a choice of two alternatives. The first of
these is to continue to build products which are unmatched with
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...seems as close to perfection
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as is practical at this time.”” =

Here's why top audio experts agree
that the 310 FM Tuner gives you
performance found in no other tuner.

Very high sensitivity. combined with excellent rejec-
tion of noise and interference, makes distant stations sound
as good as the locals. Hign FipeELiTY (July, 1955) says:
*. . . sensitivity is extremely high; we haven’t worked with
any tuner that was better in this respect.”

Now you can hear stations you never knew were there.
For the first time. you can easily separate stations that are
so close to each other on the dial they can’t even be found
with conventional tuners. Exceptional 1.F. selectivity is the
key to this unusual performance.

Radically New Wide-band Design

New wide-band circuits — the latest development in
FM tuner design — make weak or strong stations tune alike.
The wide-band design gives drift-free performance that re-
moves all nced for A.F.C. There is never the danger of weak
signals being pulled out of tune by a strong nearby signal.
which often happens when A.F.C. is used. And the wide-
band design. combined with the use of silver-plated chassis.
assures that strong local signals do not appear at more than
one point on the dial.

The automatic gain control continuously and auto-
matically adjusts for best performance, no matter how much
the signal strength may vary. The A.G.C. also prevents dis-
tortion from overloading by strong local signals.

H.H. SCOTT Inc. 385 Puinam Ave.
Cambridge 39, Massachuselits
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key to this unusual pertormance.

Fast Single-sweep Tuning
Single-sweep tuning lets you select any station in an
instant — no more tedious knob twisting. A vernier control,
together with a combincd signal strength and tuning meter,
permits critical tuning for very weak signals.

An interstation noise suppressor removes the annoying
FM “roar” between stations. This suppressor is adjustable
from the front panel to meet different signal conditions.

Other convenient features include: a tape jack for
“off-the-air” recording; a LEVEL control on the front panel;
and a compact metal cabinet that enables you to use the
tuner “as-is” on a shelf or table.

Once you have seen and operated the H. H. Scett 310
FM Tuner, you’ll agree with HiGH FIDELITY’S comment:
“. .. the 310 has everything. We can’t think of any change
that would make it better.”

Ask your dealer to let you try the 310, so you can see
for yourself the outstanding operating characteristics and
features of this radically new tuner.

Write today for free Technical Bulletin.

TECHNICAL SPECIFICATIONS

Sensitivity — 2 microvolts with 20 db of quieting.

Circuit Features — 3 stages of full limiting; 2-megacycle limiters and detector.

Capture Ratio of 2%2 db — This assures noise-free reception of stations only
214 db stronger than interference on the same channel.

Antenna — 300-ohm input. g

Audio Output — maximum output voltage 4 volts for 75kc deviation. .

Custom Installation — accessory escutcheon available for cabinet mounting,

Prices — East Coast: $149.50 net. West Coast: $156.98 net.
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HEATHKIT

dhigh idelity

amplifier
Kits

WILLIAMSON TYPE
(ACROSOUND
TRANSFORMER)

This dual-chassis high
fidelity amplifier kit pro-
vides installation flexi-
bility. It features the
Acrosound “‘ultra-linear”
output transformer, and
has a frequency response
within 1 db from 10 eps to 100,000 cps. Harmonic distortion
and intermodulation distortion are less than .5% at 5 watts,
and maximum power output is well over 20 watis. A truly out-
standing pnr{urmgli]. \V-i«\l c';)nslilSlS olf: main amplifier and
power supply. pg. Wt. 29 1bs., Express

A ; $49.75

only,....

i\godcl t\}\]’- Consis 51 of \\’M 15)311." 3 i’.rc.:ampliﬁer list-
ed on this page. Shpg. t. 37 lbs,, Express
YOURSELF TN o LG AR S BT $69.50

WILLIAMSON TYPE
(CHICAGO TRANSFORMER)

Feathkit

Here is the complete

H(;H D 4 lifier. Designed

I FIDELITY Q".f;i'ﬁ'cgﬁ cfrm- usf; g\:-]ith This hi-fi amplifier is con-
b Y i

PREAMPLIFIER the Williamson Type cir- struected on a single

chassis, thereby affecting
a reduetion in cost. Uses
new Chicago high fidelity
output transformer and
provides the same high performanee as Model W-3 listed above.
An unbeatable dollar value. The lowest price ever quoted for a
complete Williamson Type Amplifier eireuit.
Mo«{cl \\;—4 M congslis(s of‘{nain :ém 'la':;ﬁer E"d power supply on
gingle chassis. Shpg. Wi. 2 ., LXpress
~$39.75

s of W-4M plus W -
amplifier. Shpg. Wt. 35 Ibs., Express only...... $59.5°

cuit, it provides equaliza-
tion for LP, RIAA, ALS,
and carly 78 records, 5
switeh-selected inputs
with individually preset
level controls, separate
bass and treble tone con-
trols, speeial hum control,
ete. Outstanding in per-
formance and most al:.trilc:,ii(;rel in a])}}c:lmneo. Tolflls every
requirement for true high fidelity performance.

SNV 7 bR SR e $19.75

Feathbit
WILLIAMSON TYPE
25 WATT AMPLIFIER
(PEERLESS TRANSFORMER)

This latest and most advanced Heathkit hi-fi
amplifier has all the extras so important to the
super-critical listener. Featuring KT-66 tubes,
speeial Peerless output transformer, and new eir-
cuit design, it offers brilliant performanee by any
standard.
.+ Bass response is_extended more than a full
octave below other Heathkit Williamson circuils,
along with higher power output, reduced inter-
modulation and harmonic distortion, better phase
shift characteristies and extended high frequency
response. A new type balancing circuit makes
balancing easier, and at the same time permits a
closer “dynamic” balance between tubes. . - .
Aside from these outstanding engincering features, the W-5 manifests new physical design as well. A protective cover fits over
all sbove-chassis components, forming a most attractive assembly —suitable for mounting in or out of a cabinet, All connectors are
brought out to the front chassis apron for convenience of connection, !
Model W-5M consists of main amplifier and power supply on single chassis with protective cover. Shpg. Wt. 31 Ibs. 59 75
Express only : $
Maodel W-5 consists of W-5M, plus WA-P2 Preamplifier shown on this page. Shpg. Wt. 38 ibs.
Fxpress only

HIGH FIDELITY
20 WATT AMPLIFIER

Thig particular 20 watt Amplifier com-
bines high fidelity with economy. Single
chassis construction provides preamplifier,
main amplifier and power supply function.
True hi-ii performance + 1 db, 20 eps to
20,000 cps, Preamplifier affords 4 switch-selected compensated inputs. Push-
pull 615 tubes used for'surprisingly clean output signal with excellent re-
%)unaa c}imrlacteristics; and aiitl:]qu}:lntF F(;wer res;:rvc. Full tSol"c control action.
Extremely low cost for real high fidelity performance. Shpg.
Wi $35.50

COMBINATION
W-5M and WA-P2

COMPANY

A SUBSIDIARY OF DAYSTROM, INC.

MODEL A-9B

BENTON HARBOR 25,
MICHIGAN

1. WL ot b ey (o Ko Em m gD cirvaesen

[ 7% FOR FREE CATALOG AND SCHEMATIC

10

Pt et e e R el L
shift characteristics and extended high frequency ‘
roenones. A now tvne halancing cirenit makes

other elements in the system with which
they will be used, which can only be a com-
promise. The second alternative 1s to have
their jobbers put together packages and
cabinets which to some extent, at least, are
an attempt at a matched system. This sec-
ond alternative brings these manufacturers
completely around the circle to the point
where they are providing what amounts to
complete systems contained in a furniture
cabinet. This is a disagreeable alternative,
since it is in direct conflict with their highly
vocal claim that only by putting together
individual components can you obtain high
fidelity, and that such systems cannot be
satisfactorily contained in one cabinet.

Since the first alternative definitely limits
the market to those who are interested in
a more or less do-it-yourself hobby, and the
second is completely inconsistent with one
of their principal claims, this constitutes the
horns of a rather serious dilemma.

Most people do not care to become com-
bination acoustical and electronic engineers
in order to play phonograph records, nor
is it necessary that thev do so, any more
than it is necessary to take a mechanical
engineering course in order to drive an
automobile. In the infancy of the automobile
business as well as the radio business, a
great many people had a lot of fun putting
clements together with varying degrees of
success, but as the industries grew up these
practices became less and less general.

The public has complete confidence in the
reliability and integrity of leading companies
in any industry. This confidence has been
justified over many years of serving the
public truthfully, honestly and sincerely
with quality products.

It is only reasonable to assume that the
same pattern will be followed in the high
fidelity industry, and that the general pub-
lic will be willing to allow trained and
skilled engineers to take care of the neces-
sary design work to produce the perfection
of performance which they can judge en-
tirely by their own listening pleasure.

Insofar as your comments on the Magna-
vox guarantee* are concerned, I would like
to briefly mention that Magnavox has been
in business for almost 40 years and in all
this time has always meant every word of
every guarantee they made and has lived up
to every statement and guarantee. This
policy certainly includes the challenging
guarantee made in our editorial ad “Facts
and Fiction of High Fidelity” to which vou
refer in your July editorial.

Tune Macnavox CoMPANY
R. H. G. Mathews,
Director High Fidelity Division,
Fort Wayne, Indiana.
The Distaff Speaks
SIRS :

I have unfortunately just gotten a hold of
the May issue of Audio. Therefore my
belated remarks.

While my hushand did do most of the in-
stalling of the components of our hi-fi sys-
tem, I am perfectly capable of operating
the “confusing knobs and dials.” On the
other hand, my husband (who incidentally
drives the “shiftless” car while 1 stick by
a standard transmission) is deathly afraid
to handle the controls on the dishwasher
or twirl the many knobs on our new oven.
Perhaps Albert Preisman would like to try.
And if he managed that hurdle, T would
still challenge him on regenerating a water
softener, getting a garbage disposer to go
backwards, or maybe just threading a sew-
ing machine.

I'm sorry that Eleanor Edwards, in the
same issue, inclines to the belief that hi-fi
starts out as the man’s idea.

Etta Linton, San Diego 5, Calif.
(* Note: No company names were men-
tioned in either June or July editorial. Eb.)
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What can be said for the Axiette among high
quality loudspeakers generally, is one thing. But, more
significant is the fact that the Axiette has become the
ideal solution to the limited space problem . . . and who
hasn’t such a problem!

Many would-be high fidelity enthusiasts have
been discouraged by the lack of available space. While
there are smaller tuners and amplifiers, little has been
done to relieve the speaker situation. Most smaller
speakers and enclosures don’t quite have ‘what it takes’
for good high fidelity systems.

The little Axiette has changed this. Used in a
suitable enclosure and operating at normal living room
volume, it is doubtful whether a group of critical listeners
could consistently distinguish between the 8-inch Axiette
and a costlier, larger system. This listening quality has
never before been achieved in a loudspeaker of such
small proportions.

If you are being denied the enjoyment of high
fidelity because of space limitations, you have the answer
in the Goodmans Axiette . . . the good little speaker
that was designed to be heard — not seen.

Complete Service Facilities maintained for your convenience

7
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s232°
Slightly Higher

MADE IN ENGLAND on West Coast

Sold by Leading Sound Dealers
For Complete Literature write to: Dept. CJ-1
ROCKBAR CORPORATION * 215 East 37th Street, New York 16, N.Y.
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EDITOR'S REPORT

THE AUDIO SEASON

OR MORE REASONS THAN ONE we shall be glad for
the Fzll season to comimence this year. And for
the first time in seven years the prime reason is

not that the audio season commences—although just as
sure as the leaves start to turn, ears seem to develop a
greater interest in music and good sound reproduction.
This year, of course, the principal reason is that Sum-
mer 1s over—this being the Summer we’ll remember
as long as the blizzard of '88 because of its unending
hot spell. But then we don’t have to live where it is
hot, you may say.

But this year does portend well for the audiofan—
there are more shows, equipment continues to be im-
proved, records are getting better, and controls are
becoming more simplified. By the time this is read,
the WESCON show will be in the past; in Chicago,
San Francisco, and Berkeley they will be readying their
exhibits for this month (see Coming EVENTS, page 62).
People in New York will probably slow down their
buying slightly until they see what is forthcoming at
the biggest show—The Audio Fair—although we could
never understand why they should wait once the urge
is upon them since every distributor of audio equipment
has his own audio show every day. These shows may he
smaller—there may not be more than one of each kind
of equipment—and they are certainly quieter, but they
serve the same purpose, and the sales personnel can de-
vote more time to each listener.

Then after New York comes Boston and after Boston
comes Philadelphia. Also comes Mexico City—of which
more next month since we shall have a preliminary
looksee at this one on our way back from WESCON—
on the same days as the City of Brotherly Love, so if
you must go to an Audio Show on November 4, 5, or 6,
you will have two to pick from. Then Montreal, Los
Angeles, Washington, the IRE Show (in which audio
is outclassed in numbers, at least), and the Parts Show
where next year’s products will be unveiled. Then the
Music Manufacturers’ show and we’re right in the mid-
dle of Summer again. There’s no rest for the audio man-
ufacturer, if we may paraphrase a better known expres-
sion.

One event we look forward to with relish is old hat
to our London friends, since they have already had two
of these affairs while we haven’t had any so far. We're
speaking of the demonstration lecture and concert at
Carnegie Hall the Sunday preceding the Audio Fair—
October 9—presented by Gilbert Briggs, in collaboration
with P. J. Walker and Columbia Records. Presenting
recordings and live artists who made the recordings on
the same program must have taken a considerable
amount of intestinal fortitude the first time in London
Festival Hall, even though he had been through the
same type of demonstration several times before, both
in England and Toronto. We missed all of them however,
for much as we like Mr. Priggs, we must confess that
our desire to attend was not matched by Pan-American
Airways’ desire to have us attend, so we stayed away.
But we won't stay away from this one. and we expect
it to be well worth hearing.

12

Music Manutacturers’ show and we're rlght in the mnd—
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The “live” artists—who will also be heard recorded—
are E. Power Biggs, Leonid Hambro, John DeLancie
(oboe), and members of the Philadelphia Orchestra and
the Philadelphia Woodwind Quintet. This seems to
provide a wide range of tone qualities for comparison
between reproduced sound and “the real thing,” and
should be most enlightening. But remember—Carnegie
Hall is only so big—get your tickets early, either at
the box office or at sound departments of most of the
New York jobbers.

A TECHNICAL TOPIC

One of our readers—Dan Peacock, of the Bronx—
calls attention to the practice of equalizing levels in
demonstration rooms so that switching between speakers
can be done without favoring one or the other—every-
one knows that when two speakers are compared side
by side, the one that is louder always sounds “better.”
His complaint has some merit, and is well worth dis-
cussion.

To begin with, let us be fair to both speaker and ampli-
fier. There is some advantage to efficiency, no doubt, for
one unit with an efficiency of 10 per cent will put out
as much sound from a 10 watt amplifier as a speaker
with only 5 per cent efficiency can put out from a 20-
watt amplifier. That is pure arithmetic. But there are
still some speakers of low efficiency which are capable
of really fine reproduction, and one should not judge
a speaker on efficiency alone. After all, when one builds
a loudspeaker mechanism he finds the first model has
peaks and valleys in it. To make the reproduction
smooth, he must flatten it out, but he does this by cut-
ting off the peaks rather than by filling up the valleys.
And as he does so, efficiency goes down. It might almost
be said that the speaker with the least efficiency is most
likely to be the smoothest.

But it isn't fair to either amplifier or speaker to place
the level-equalizing control in the voice-coil circuit,
for this eliminates the damping factor of the amplifier
as an influence in the total reproduction and it is likely
to disturb the transient response. Thus if one likes the
sound of an amplifier-speaker combination under con-
ditions where a pad was used in the voice-coil circuit,
he might find an entirely different kind of reproduction
when he got the two of them: home and hooked them
up without the pad. And if the pad does degrade quality,
it puts the more efficient speaker at a disadvantage.
since the pad practically cancels out the effect of the
amplifier’s damping factor.

The cure? Place the level-equalizing controls between
the source and the amplifier—switching controls and
speakers simultaneously. This is not as simple as placing
a pad in the voice-coil circuit, but it is more correct
from the engineering standpoint and it will give the
listener a true basis upon which to form his opinion of
the performance.

After all, comparing audio equipment is not like a
horse race, and the method of handicapping might better
be selected from some other sport—golf or bridge,
perhaps.
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... and leaders today!

Ask those who know—the experienced' professionals and the
veteran hi-fi owners—and you’ll get answers like these:

“Pickermg was first to introduce many high fidelity
features that have become accepted standards today.”

“Pickering has always been the pace-setter
in the race for perfection.”

“Pickering still sets the goals to which others aspire.”

here are good reasons for such praise. Every product bearing the

Pickering name is precision engineered to give optimum performance.
Each individual component is rigidly tested before it reaches the dealer
... subjected to the severest quality control procedures to make sure
that every @component comes up to the high standards expected of
Pickering equipment.

If you want the best that high fidelity can offer . . . if you are willing to
invest just a litlle more to get a lot more listening pleasure, now is the time
to ask your dealer for a demonstration with Pickering components. See
if you, too, don’t hear the difference!

PICKERING PROFESSIONAL AUDIO COMPONENTS

L A Al e

. » « Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detallzd literature; write Dept. A-8
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... SIGN OF QUALITY PERFORMANCE

More and more tape recorder
manufacturers are displaying this
tag. It identifies a Redhead -
equipped unit . . . ¢ quality unit.

Redheads provide faithful
reproduction over an extended
frequency range. This is the result of
painstaking attention to design
details: a very narrow gap for high
frequency response, precision
lapping for gap uniformity, a finely
laminated structure for high
efficiency. In addition Redheads
are designed for high output, are
well shielded and non-microphonic.

Whether you’re selecting or
designing a tape recorder, look for
the Redhead. For complete
information write Brush Electronics
Company, Dept. Y-9, 3405

Perkins Ave., Cleveland 14, Ohio.

BRUSH ELECTRONICS

INDUSTRIAL AND RESEARCH INSTRUMENTS
ACOUSTIC DEVICES
MAGNETIC RECORDING EQUIPMENT AND COMPONENTS

PIEZOELECTRIC MATERIALS o
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Redheads are available in standard half

track, and full track models.

SOME OF THE LEADING
TAPE RECORDERS
USING REDHEADS

Ampro “’Classic’’, “Celebrity’’, “’Hi-
Fi, two-speed’’.

Bell & Howell “’Miracle 2000”, “TDC
Stereotone’’.

Broadcast Equipment Specialties
“Tapak®’,"Newscaster’’,” Narrator’’.
Columbia Records *“Columbia Tape
Recorders’’.

Daystrom Electric “Crestwood’’.
Electronic Teaching Laboratories
"’Electro-Dual”’,

Pentron "‘Dynacord’’.

COMPANY

Division of
Clevite Corporation

rack, ana rtull rrack models.

NEW LITERATURE

@ Triad Transformer Corporation, 4055
Redwood Ave.,, Venice, Calif., in Cata-
log TR-55, lists and illustrates a new
group of high-fidelity output transformers
with screen taps in the primary, provid-
ing extended range and increased power
for modern amplifier circuits. Copy of the
booklet will be mailed on written request.

S-1

@ Specific Products, 14515 Dickens St.,
Sherman Oaks, Calif.,, will mail free a
copy of a paper of unusual interest titled
“Using Standard Time and Frequency
Broadcasts.” Described in its entirety is
daily broadcast cycle of standard-fre-
quency stations WWYV and WWVH, op-
erated by the Central Radio Propagation
Laboratory of the National Bureau of
Standards. In addition to outlining use of
the broadcasts as time standards, the 4-
page pamphlet describes methods of using
them for calibration of audio test equip-
ment and for tuning musical instruments.
Requests for copy should specify Bulle-
tin G-2. S-2

e Munston Manufacturing & Service, Inc.,
Beech St., Islip, N. Y., has recently pub-
lished an informative 28-page booklet
describing the firm’'s engineering and pro-
duction facilities for a wide range of elec-
tro-mechanical products. Many of these
products are shown in illustrations of
radio equipment, communications compo-
nents, and specialized types of electronic
test instruments. One section of the book-
let details services rendered to the govern-
ment and private industry in the fields of
advanced electrical and electronic engi-
neering: S-3

e North Electric Company, Galion, Ohio,
in a 4-page Bulletin A¥-554, describes and
pictures the firm’s new low-cost signaling
system designed specifically to fill the ex-
panding need for multi-channel sub-audic
or d.c. signaling equipment. The system
utilizes either frequency-shift or fre-
quency modulation for transmission. It
permits teletype, telegraph, telemetering,
and other sub-audio or d.c. signaling to be
multiplexed over open wire, telephone car-
rier, radio, microwave, or any other system
capable of carrying voice frequencies. S-4

e Weston Electrical Instrnment Corpora-
tion, 614 Frelinghuysen Ave., Newark 5.
N. J., in new Catalog A46A, illustrates and
fully describes the extensive line of Wes-
ton laboratory *standard instruments and
standard cells. Also included is expanded
information on frequency coverage, fre-
quency compensation and waveform effect
pertaining to the widely used Model 326
voltmeters, ammeters, and wattmeters.
Copy of Catalog A46A is available free on
request. 5-5

e Automatic Electric Sales Corporation,
1033 W. Van Buren St., Chicago 7, Ill,
will mail on request a new 4-page catalog
describing tlhie complete Automatic Elec-
tric line of control components for indus-
trial application. Equipment listed in-
cludes stepping switches, relays and key
switches. Descriptive matter covers the
functions, specifications, and an illustra-
tion of each relay and switch. When writ-
ing ask for Circular 1843. S-6

e Fine Hardwoods Association, American
FFurniture Mart, 666 Lake Shore Drive,
Chicago 11, Ill., serves both industry and
consumers with an informative 16-page
booklet titled “Know Your Hardwoods,”
which will be mailed free on request.
Contained in the publication is a worth-
while discussion on the acoustical quali-
ties of hardwood when used for hi-fi
cabinetry. To increase understanding of
the constructicnal features of bonded
(plywood) furniture in terms of strength,
beauty, design variety and price, there is
incorporated in the booklet a special illus-
trated section which dispels the idea that
“veneered” means a paper-thin sheet of
wood merely ‘“‘pasted” on the surface of a
furniture piece, as with imitation gl‘a,igs'.7

o Electrosonic Specialties, 7230 Clinton
Road, Upper Darby 3, Pa. is offering man-
ufacturers of background-music tapes free
listings in the FIidelivox Recorded Tape
Directory which will be distributed free
to consumers. Tape producers should write
for details describing the procedure to
fellow in getting their products listed:
consumers, in writing, should request only
that their names be placed on the direc-
tory mailing list. S-8
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Here are some of the J
vnusval features which add

up to the kind of performance
that got raves from U. S. avdio ex-
perts in pre-marketing tests!

® Patented phase-equalizing globe for
smoother response and better high-fre-
quency dispersion.

® Patented elliptical corrugation of
woofer cone to eliminate standing
waves.

® Super-compliant edge of woofer cone.

e Thin, coaxially corrugated spider, for
unusually wide excursion and outstand-
ing cone-displacement linearity.

® Aluminum voice coil, lighter than
copper, for extended high-frequency re-
sponse.

AUDIO e SEPTEMBER, 1955
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"Panasoni

///

A REVELATION in
LOUDSPEAKER DESIGN

Unique design and highly skilled hands combine to bring
you a space-saving unit with performance never before
achieved by an 8" speaker at whatever price —a performance
surpassing that of many larger and more expensive speakers.
The PanaSonic is a product of Matsushita Electric Industries,

Japan’s leading manufacturer of electronic products.

Ger a demonstration at your favorite dealer’s
or write for address of dealer to:

R. 1. MENDELS, INC.
41 East 42nd Street, New York 17, N. Y.

WWW sinerieaniadiohieteary coomsy 100 1. =113 1+ . %Y. % we

7
‘.”
- s

15


www.americanradiohistory.com

After initial adjustments are made,
asin photograph, “Mr. Meticulous™
automatically performs critical op-
erations in making junction tetrode
transistors—tiny experimental de-
vices which may find important
uses in the telephone system.

The machine we call “Myr. Meticulous”

Bell Laboratories scientists, who invented the junction
transistor, have now created an automatic device which
performs the intricate operations required for the labo-
ratory production of experimental model transistors.

It takes a bar of germanium little thicker than a
hair and tests its electrical characteristics. Then, in
steps of 1/20,000 of an inch, it automatically moves
a fine wire along the bar in search of an invisible layer
of positive germanium to which the wire must be
connected. This layer may be as thin as 1/10,000
of an inch!

When the machine finds the layer, it orders a surge
of current which bonds the wire to the bar. Then it
welds the wire’s other end to a binding post. After-
ward, it flips the bar over and does the same job with
another wire on the opposite side!

Once only the most skilled technicians could do this

work, and even their practiced hands became fatigued.
This development demonstrates again how Bell Tele-
phone Laboratories scientists work in every area of
telephony to make service better.

Transistor made by new machine is shown in sketch at left
above, magnified 6 times. At right is sketch of area where wires
are bonded. The wires are 2/1000 inch in diameter, with ends
crimped to reduce thickness.

BELL TELEPHONE
LABORATORIES

IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN MECHANICAL ENGINEERING

hair and tests its electrical characteristigs,,, Then, in .o
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What's All This About Damping?

N. H. CROWHURST*

An engineering discussion of the elements entering into the effects of variable damping in an
amplifier when the loudspeaker itself cannot be complemented accurately and completely.

written about variable damping, ulti-

mate damping, and various aspects of
damping—principally concerning its ap-
plication to the coupling hetween an am-
plifier and a loudspeaker. In an endeavor
to clarify the general understanding of
this subject, let us consider what damp-
ing means in a somewhat broader sense.

Let's start, for example, with damping
as applied to musical instruments, where
electronics does not enter into the picture
at all. When a piano string 1s struck by
the piano hammer, it continues to vibrate
for a considerable period, especially if
the check action is held off by holding
the piano key down. This indicates that
the Q of the resonant system is very
high. It’s true that considerable sound
energy is radiated, but in comparison
with the energy stored in the vibrating
string the radiation is small because this
energy 1s not radiated directly from the
piano string.

In illustration of this fact, the writer
well remembers listening to a piano
which was not provided with the regular
sounding board. This piano has been de-
signed for use with electronic pickups,
so the quality of sound could be entirely
under electronic control. When this
piano was played without the amplifier
switched on, its music could only be
heard by putting the ear close to the
instrument. Just sitting in the same room
with the piano, one would imagine that
the musician was pretending to play it
rather than actually depressing the keys.
This shows that in the normal type of
piano the principal radiation of sound
comes from the sounding board, to which
it is transmitted from the strings’ sup-
ports.

Having realized this fact, consider
how the vibration of the piano string
may be damped. Application of damping
to the sounding board has very little

IN RECENT MONTHS, much has been

sound, but it will not materially damp
the vibration of the string. On the other
hand application of the felt provided on
the check action of the piano to the string
itself, will damp the vibration of the
string almost instantly. Touching the
string with the finger while it is vibrat-
ing will also damp its vibration quite
rapidly.

A number of other musical instru-
ments could be similarly discussed. The
principal things that we can learn from
a consideration of these phenomena are
two. Ifirst, a large surface is required
to radiate sound into the air, because
only in this way can satisfactory acoustic
matching between the vibrating medium
and the air load be achieved; a small
vibrating element such as a string does
not move the air, it rather cuts through
it. Second to produce satisfactory damp-
ing, the damping agent must be applied
at a suitable point sufficiently close to
the vibrating medium itself. Although
the vibrating medium is coupled to some
extent to the sounding board, damping
of the sounding board can only damp the
movement of the string to the same ex-
tent as it is coupled to it. Because the
coupling is what we would term in radio
very loose, the damping that can be
effected in this manner is extremely
small.

Before turning to the discussion of
loudspeakers and their damping, let us
consider briefly two other analogies that
will prove useful in helping to visualize
the various components that make up
our problem.

The first is a transmission line. A
transmission line has a characteristic
impedance. If the line is terminated by
its correct matching impedance all the
transmitted energy is absorbed when it
reaches the receiving end, but if the line
is not correctly matched some of the
energy is reflected and travels back along

sider is a transformer. The particular
properties with which we are concerned
are the primary inductance and the leak-
age inductances of the transformer,
together with the secondary winding ca-
pacitance. For simplicity we will con-
sider the transformer to be of 1:1 ratio.
Figure 1 shows the equivalent circuit of
a transformer, with the elements in
which we are interested shown. The
transformer can be a resonant circuit in
several ways. The primary inductance
can resonate with some capacitance in
the primary circuit; similarly the same
relative inductance can be resonated in
the secondary; or the combined induc-
tance can he resonated with capacitance
part of which is in the primary and part
in the secondary. All of these resonances
are of the same basic type in which the
inductance element being resonated is
the primary inductance, but it is also
possible to resonate the leakage induc-
tance between primary and secondary
with a capacitance either in the primary
or secondary.

Consider the particular case of leakage
inductance resonating with capacitance
in the secondary circuit. Although the
capacitance is physically connected in
parallel with the transformer secondary
winding its effect is very different from
a similar capacitance connected in par-
allel with the primary winding. Short
circuiting of the primary will result in
maximum Q of the tuned circuit, because

- any resistance in series with the primary

appears virtually as resistance in series
with the tuned circuit. This is illustrated
in Fig. 2. This kind of resonant circuit
can be damped with either a resistance
in shunt with the secondary winding,
which provides shunt damping for the
tuned circuit, or a resistance in series
with the primary winding which pro-
vides series damping for the resonant
circuit.

effect. It may be possible, applying some  the line. Correct matching of the trans-
damping material to the sounding board, mission line can be considered as correct
to considerably reduce the radiation of damping, because it will prevent reflec-
—_—— . tions from occuring.
* 150-46 18th Ave., Whitestone 57, N. Y. The other analogy that we can con- L e
r A -
<Z U) go A
 SOURCE LEAKAGE PRIMARY LigE 2282
IMPEDANCE IND UCTANCE SOURCE oY <90-3
vovTEn 1 . . IMPEDANCE u% B &
Fig. 1. Equivalent cir- v
cuit of a transformer,
to show possible res-
d
PRIMARY _J.SECONDARY s onances. For conven-
T 2 LoAD ience the transformer
INDUCTAN 1 ;
£ CAPACITANCE i pepancE|] s assumed to have
1:1 ratio.
Fig. 2. Rearranged equivalent circuit for reso-
nance between leakage inductance and sec-
ondary capacitance.
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MASS
DRIVING FORCE
FROM =& COMPLIANCE
VOICE COIL —————
AR 2 ACOUSTICAL
LOAD 2 QUTPUT

Fig. 3. Simplified equivalent circuit of acous-
tical action of a loudspeaker.

In this respect a transformer can be
considered as somewhat similar to a
quarter wavelength of transmission line,
when the transmission line to which we
referred previously is incorrectly ter-
minated. If the termination value is too
high, at a distance back along the line
equivalent to a quarter wavelength of
the frequency being transmitted the re-
flected 1mpedance becomes the inverse
of the terminating impedance, using the
characteristic impedance as a mean.

Back along the line at consecutive
quarter wavelength intervals, the imped-
ance will change alternately between one
that is high and one that is low com-
pared with the characteristic impedance.
Similarly, if the termination instead of
being incorrect in resistive value is in-
correct by being a reactance instead of a
resistance, the apparent impedance
measured at quarter-wavelength inter-
vals back_along the line will alternate
hetween inductive and capacitive react-
ance.

If the line is loss-free, which corres-
ponds with high Q conditions in a me-
chanical arrangement, then this trans-
fer of impedance will go on indefinitely
at quarter-wavelength intervals, with-
out changing the relative magnitude of
impedance at each half-wavelength in-
terval. But practical lines introduce a
certain amount of electrical loss, and for
this reason each alternation away from
the characteristic impedance of the line
deviates by a decreasing amount from
this value, and after a sufficiently long
length of line, the measured impedance
will become sensibly equal to the char-
acteristic impedance. However, in such
a line the loss becomes considerable and
a relatively small amount of the trans-
mitted energy will reach the receiving
end.

The Loudspeaker

Having briefly discussed some of the
analogies we can apply, now let’s turn
to the consideration of a loudspeaker.
Basically, what we are concerned with
in a loudspeaker is driving a column of
air which communicates with the room
so as to recreate a desired sound field.

Let us first consider the acoustical
arrangement that achieves this. It con-
sists of a loudspeaker diaphragm in con-
tact with the air in front of it (which
communicates with the room) and also

18

deviates by a decreasing amount from
thic valise and after a ctifficiently lano

with the air behind it which is contained
in the loudspeaker enclosure.

This can constitute a resonant system
which can be analyzed by using the same
mechanical terms for the elements of a
resonant system as would be applicable
to a vibrating piano string. The mass
of this resonant system consists of the
mass of the moving diaphragm and the
voice coil attached to it, together with
the mass of the small quantity of air
adjacent to it, which can be regarded as
having to move with it. The compliance
consists of the compliance of the dia-
phragm surround and also the com-
pliance of the centering spider, if one is
used, together with the compliance of
the air inside the enclosure behind the
diaphragm. This latter will act basically
as a compliance rather like the air inside
a Helmholtz resonator. These are the
reactive elements of the resonant system.
The resistance elements provide damp-
ing and prevent it from having a natural
vibration of its own in a well designed
system. These are the viscosity of the air
in the enclosure, the viscosity in the com-
pliance of the surround and centering
spider, and the radiation resistance
coupled to the diaphragm by means of
the air load which it drives to radiate
energy into the room.

So far we have just considered an
acoustical resonant svstem. Now we
come back a stage further, to consider a
mechanical-acoustical relationship. This
rather corresponds—but in different pro-
portions—with relationship between the
vibrating piano string and the sounding
board. The piano string is the basic
driving force, but the sounding board
1s the element that radiates sound energy
into the air. Similarly in a loudspeaker,
the voice coil is the basic driving force
but the diaphragm is the element that
radiates the sound into the air. So the
coupling between the voice coil and the
diaphragm has to be considered as part
of a loudspeaker system.

In the preceding discussion we con-
sidered the voice coil as if it were rigidly
coupled with the diaphragm, but this
idea ignores the fact that the diaphragm
has to be constructed of some material
which cannot be absolutely rigid. The
diaphragm material itself has mass and
compliance distributed over its entire
surface area, and hence all parts of the
diaphragm do not have to vibrate in an
exactly similar manner.

This means that the diaphragm can
behave somewhat after the fashion of a
transmission line. A driving force is ap-
plied at the voice coil end of the dia-
phragm and is transmitted outwards to-
ward the periphery where the surround
is located. It’s true that at the lower
frequencies the time taken for the wave
to be transmitted this distance corres-
ponds with a small fraction of a wave
period. But at higher frequencies an ap-
preciable fraction of a wavelength is
involved and various cancellation effects
can arise which interfere with the fre-
quency response of the loudspeaker.

For this reason a loudspeaker of good
design has the surround viscously
damped, either by choice of suitable con-
figuration for the surround, or by ap-

diapliragmnl materiat itseir nas mass and
compliance., distributed. over . its entire

plication of some impregnation which
will have the desired effect. This will
prevent such cancellation effects due to
transmission of sound waves to and fro
radially in the diaphragm itself before
they get transmitted to the air in con-
tact with it. .

There is another fashion in which the
diaphragm can set up resonances of its
own—by setting up local vibration pat-
terns similar to Chladni figures in a
vibrating plate. At higher frequencies
the coupling of the air load to the dia-
phragm improves, and for this reason
it 1s easier for the diaphragm to vibrate
in a complex manner than to follow the
driving force as a single element. In this
case the diaphragm does not have to
move as much air, because parts of it
will be traveling inwards while the
other parts are traveling outwards; this
enables the air to oscillate sideways
across the surface of the diaphragm in-
stead of having to drive in and out as
a single large mass. .

These break-up resonances again de-
pend upon the characteristic mass and
compliance of the material of which the
diaphragm is made. They can, however,
be minimized by attention to the con-
struction of the diaphragm, by the iu-
troduction of circular reinforcing in-
dentations into the material, and by other
means. However, as regards our damp-
ing feature. the important thing to notice
is this: these resonances occur in the dia-
phragm material itself and cannot logi-
cally be damped out either by acoustical
damping in the enclosure or by some
form of damping in the voice-coil cir-
cuit, because they take place between the
driving force provided by the voice coil
and the loading force provided by the
air. Nothing beyond these limits can af-
fect the behavior of the break-ups.

Resonances

We have now considered the behavior
of a loudspeaker, from the air column
that it has to drive into the room back
to the voice coil, which so far we have
considered merely as a driving force.
The basic resonance at this point con-
sists of the mass of the diaphragm with
all its appurtenances and some of the air
which moves with it, together with the
compliance of the surround and of the
air in the enclosure, acting as a single
resonant arrangement.

The natural frequency of this reson-
ance is usually somewhere between 35
and 125 cps, varying according to the
particular design of loudspeaker and the
size and type of enclosure used. This is
the resonance about which designers are
concerned when they talk about damping
applied in amplifiers. It should be noted
that this is not necessarily the only re-
sonance in a loudspeaker, but it is the
principal one.

We now conie to the point where the
transformer analogy is useful. The voice
coil and the loudspeaker magnet system
constitute an electro-mechanical coupling
unit, the purpose of which is to transfer
electrical energy from the amplifier into
energy in the voice coil.

This part of a loudspeaker is essen-
tially similar in basic principles to an
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fibers connecting to the brain (Fig. 3).

Recent Work

Fortified by this background of re-
search, IHelmholtz in 1857 presented for
the first time his theory on resonance
hearing. As Professor of Physiology at
the University of Bonn, he was present-
ing lectures on the scientific foundations
of music. From these lectures, during a
period of six years, he built up the foun-
dation of his world-famous theory as
expressed in his work “Sensations of
Tone” (“Die Lehre von den Tonem-
pfindungen”). Very briefly, Helmholtz’s
theory was as follows: he conceived a
series of progressively tuned resonators
in the ear, with the high pitched tones
at the apex. This action was compared
to the action of piano strings with the
dampers raised, singing a note into the
opened frame will cause strings to vi-
brate in accordance with the frequencies
contained within the sound emitted. In
his conception of the resonance theory
Helmholtz felt that the pillars of Corti
were the resonators of the hearing sys-
tem, serving as the intermediate agents
between the auditory nerve endings and
the resonant fibers of the basilar mem-
brane. A basic concept herein contained
is that the frequency discriminability of
the ear is directly concerned with the
number of active elements (resonators).

Received at first with great enthusi-
asm, Helmholtz’s theory has fallen in
favor through the years and now must
contend with several alternative theories
for consideration. The most radical de-
parture in theory stems from considera-
tion of pitch perception and discrimi-
nation in a manner differing from that
of Helmholtz whose method, classified
as the Place Theory, demands a spatial
distribution of response in the cochlea,
i.e., for every tone in a sound, there is
a particular location and of course, a
particular group of nerve fibers. Con-
trasted to this theory is that of the Fre-
quency Theory which states that the
auditory nerve receives a signal from
all hair cells and transmits the signal
in the form of electrical signals to the
brain. An early exponent of this theory
was Rutherford who first presented his
ideas in 1886. His name and theory still
claim the attention of investigators.

Frequency Theory

Outstanding in the Frequency Theory
grouping are the theories advanced by
Meyer (1898) and Wrightson (1876).
It is not possible to present either theory
fully because of space limitations, con-
sequently only a brief synopsis follows:

In preparing the foundations for his
theory, Meyer points out that exponents
of the “Place Theories” admit! .
“that any ‘tuning’ by resonance or other-
wise could only be very ‘broad’ so that
the ear for discrimination must have a
neural ability to tell which of many
cochlea points responding to the same
frequency responds with greater ampli-
tude than any other. Wever has calcu-

1 Meyer, The hydraulic theory of the
cochlea and comparative anatomy. Am. J.

Psychol —April 1952—65—No. 2, p. 289.

AUDIO e SEPTEMBER, 1955

ideas in 1886. His name and theory still

rlatrmifha s fFEartiar. AF 1S aety amt s ea

ROUND WINDOW

OVAL WINDOW

Fig. 2. A front view of the bony labyrinth.

lated? that, without a further hypothesis
covering this matter, . . . in the middle
pitch-region two frequencies heard in
succession should then be just discrim-
inable if the interval is a quarter of an

octave. All music would be impos-
sible . . .” Wever concisely describes®
Meyer’s theory as follows: “. . . When

the stapes moves inward and exerts a
positive pressure on the cochlear fluid,
the response of the basilar membrane
is at first restricted to its most basal
portion. This part of the membrane is
bulged downward, and the bulging con-
tinues until the limit of free motion is
reached, and then it begins to spread to
the more remote portions. The bulge
extends in the apical direction only as
far as necessary to give room to the fluid
displaced by the stapes.

“When the stapes reaches its most
inward position and starts backward it
causes a second displacement of fluid,

2 Wever, Status of auditory theory. J.
Acous, Soc. Am~—May 1951—23—No. 3,
p. 288.

3 Wever, Theory of Hearing. Wiley, 1949
—pp. 83-84. Permission to quote gratefully
acknowledged.

but in a direction contrary to the first.
Consequently, the membrane is drawn
upward. This reversed motion of the
membrane, like the other, begins at the
basal end of the cochlea and spreads
toward the apex. If the backward move-
ment of the stapes has the same ampli-
tude and velocity as the preceding for-
ward movement, this second movement
of the membrane extends the same dis-
tance as the first and exactly erases the
original bulge; the membrane then is in
its initial position. If the reverse stape-
dial movement is somewhat less in am-
plitude, the second displacement of the
membrane will erase the first only in
the basal region and the most apical
part of the original bulge will remain
undisturbed.

“The distance of spread of a displace-
nient depends not only on the amplitude
of the stapedial movement but also, to
a degree, on its velocity . .. ... ..

“Excitation of the hair cells probably
ocurs on the upward phase of every up-
and-down cycle displacement . . .

“The loudness of the sound is deter-
mined by the extent of the spreading

(Continued on page 57)

HAIR CELLS
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Fig. 3. Cross-sectional view through the Organ of Corti at the middle coil of the cochlea.

—pp. 83-84. Permission to quote gratefully
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(Continued on dpace 57)
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The Electrostatic Loudspeaker

LLOYD ). BOBB and EDWIN C. GULICK*

Construction and characteristics of the new capacitance-type high-fre-
quency loudspeaker developed by Philco and used in the company’s receivers,

URING THE PAST 30 YEARS there has
D been continuing progress in the art
of recording and reproducing
music and speech with the ultimate goal
the ability to recreate the original per-
formance with complete fidelity. The sat-
isfactory utilization of the whole audio
range in these processes depends on pro-
viding a chain of low-distortion equip-
ment starting with the recording micro-
phone and extending through the
recording and reproducing equipment to
the loudspeaker. Where any part of this
chain introduces distortion, the use of
extended-range reproducing equipment
often produces sounds less pleasing than
can be obtained from the use of a more
limited range. But where the whole chain
maintains the lowest possible distortion
level, the utilization of the full audio
range is mandatory for the best approxi-
mation of the original performance.
While there has been significant prog-
ress in the development of the electronic
and electroacoustical components, the
greater portion of this 30-year span has
been characterized by a dearth of wide-
range program material for home repro-
duction. Economics rather than tech-
nology has restricted the {frequency
range of most network broadcasts. The
reverse was more or less the case for
phonograph recordings. Most home lis-
teners in the past have preferred to re-
strict the high-frequency response of
their playback equipment rather than
endure the high surface noise and dis-
tortion which was particularly irritating
in the upper registers.
In very recent years recording equip-
ment and techniques have been developed

* Research Division, Philco Corp., Phila-
delphia 34, Pa.

sufficiently to permit mass production of
phonograph records for home use with
coverage of essentially the whole audio
spectrum at very low distortion and sur-
face noise levels. Reawakening interest
in FM broadcasting in this, the video
era, is due in some measure to the wealth
of excellent program material available
to broadcasters in the new recordings.
The current availability of prerecorded
magnetic tape for home as well as broad-
cast use adds another source of low-dis-
tortion program material.

For most listeners, the limiting factor
has shifted once more to the playback
equipment. The component development
lagging most significantly has been the
loudspeaker, particularly in reproduction
of the upper registers of the audio range.
The industry has had some success in
cxtending the upper frequency response
of single dynamic speakers. However,
the use of a single speaker to cover the
whole audio range brings with it a prev-
alent, though little discussed, type of dis-
tortion. This is a Doppler-type modula-
tion whose value is dependent on the
frequencies being reproduced.

Better results are obtained when mul-
tiple speakers are used, each optimized
for a particular portion of the range.
Horn-loaded tweeters are capable of
good high-frequency performance, but
satisfactory units of this type are often
somewhat expensive. Less expensive
substitutes in the form of small dynamic
cone tweeters have been used. The cone
tweeter does represent some advance
over larger conventional dynamic loud-
speakers as far as the relative efficiency
in radiation of high-frequency acoustic
power is concerned, since the mass of
the moving system is somewhat lower.
Nonetheless, it is still substantial, being

12,000 CPS

16,000 CPS

MAGNETIC TWEETER

Fig. 2. Polar graphs show the directivity of the electrostatic tweeter contrasted with that of a
conventional horn-loaded dynamic tweeter at three frequencies within the range of both.
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about 2 or 3 grams. At the higher audio
frequencies, it becomes increasingly dif-
ficult to move the vibrating system at
the desired velocities.

The Electrostatic Speaker

Very recently another type of high-
frequency loudspeaker has appeared in
commercial production both in this coun-
try and abroad. This is the electrostatic
loudspeaker, long recognized as a unit
capable of excellent transient character-
istics because of the very small moving
mass and the distributed driving force.
However, over 25 years of investigation
had failed to develop an electrostatic
speaker as a successful production item.
Recently a form of the electrostatic
speaker capable of mass production at
a modest price was developed in the
laboratories of Philco Corporation. This
speaker has been incorporated in the new
models of Philco’s “high-fidelity” phon-
ographs.

The failure of the electrostatic speaker
to emerge as a commercial item in the
past can probably be ascribed to two
factors. Materials available for the dia-
phragm or membrane and the insulation
have deteriorated too rapidly for incor-
poration in production equipment. Fur-
ther, proponents of the electrostatic
speaker have endeavored to cover the
whole audio spectrum with a single unit.

The development of modern plastics
has overcome the first handicap. Durable
membrane materials, high in area-to-
mass ratio, are now available. Plastics of
desirable electrical insulation character-
istics are on the market. The two de-
sirable characteristics are combined in
a new polvester membrane material.

The second handicap has been over-
come with the realization that more ef-
fective results could be secured by multi-
ple speaker units. Electrostatic loud-
speakers operate most efficiently with
closely spaced electrodes so that large
excursions of the moving elements are
not profitable. As a result, where at-
tempts have been made to cover the
lower audio registers, substantial areas
have been used, areas measured in square
feet. Such loudspeakers are exceedingly
directive when reproducing higher fre-
quencies. However, when the electro-
static loudspeaker is used inn conjunction
with a suitable dynamic loudspeaker
which covers the lower and mid-ranges,
the electrostatic speaker may be made
quite small. By appropriate design, ex-
cellent polar distribution is possible.

The principles of operation of the
electrostatic speaker have long been
known. Professor Hunt’s recent book
contains an excellent discussion of the
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Fig. 4. Sound pressure response of the tweeter
with a 30-volt signal and 300-volt d.c. bias.

subject.r Electrically, the electrostatic
loudspeaker is essentially a capacitor,
perhaps not a very good capacitor, since
one of its electrodes may vibrate within
certain constraints in response to the
applied signal. This introduces a resist-
ive component permitting work to be
performed, in this instance, the produc-
tion of acoustic power. Physically the
unit consists of a fixed electrode, com-
monly called the backplate, and the vi-
brating electrode known as the mem-
brane or diaphragm.

Both electrodes must be conductive,
of course, so that if the vibrating element
is an insulating plastic, it must be ren-
dered conductive by the application of
conductive material. The backplate must
approach acoustic transparency at the
lowest frequencies to be reproduced, in
order not to increase the stiffness of
the system in the operating range.

Since the electrodes are close spaced
and the membrane has a high compli-
ance, constraints are usually provided
to insure separation of the electrodes.
These constraints may be in the form of
small spacer pips or strips, or they may
he compressible material. Additionally,

1 Hunt, “Electro Acoustics,” John Wiley
and Son. 1954.

Fig. 1, (left.) Front and rear views of the new tweeter. Fig. 3, (right.)

These cutaway views show how the vibrating element, formed as a

sleeve, is placed over the semicylindrical backplate and brought to
tension by spring loading.

AUDIO e SEPTEMBER, 1955

tension by spring loading.

the membrane is usually held under ten-
sion in such a manner as to keep it sepa-
rated from the backplate and to provide
a restoring force opposing displacement
due to electrostatic forces.

The vibrating system is set in motion
by the electrostatic forces existing be-
tween the two charged electrodes in
accordance with Coulomb’s Law. The
charge existing on the electrodes arises
from two sources: a steady charge due
to a polarizing potential and, superim-
posed on this, a varying charge which
is the signal. The steady charge serves
to increase the efficiency and to minimize
the generation of distortion. The acous-
tic output is a product function involving
hoth the steady and varying potentials.

The use of distributed electrostatic
forces eliminates certain factors which
give rise to distortion generation in loud-
speakers driven by electromagnetic
forces. Cone breakup in a dynamic
speaker arises when the cone is driven
by the voice coil at a frequency near
one of the many natural resonances of
the vibrating system because the cone
is set in motion by the application of
forces applied only in the region of the
apex of the cone. Corrington has given
an excellent treatment of this phenome-
non.? Analogous behavior cannot occur
in the electrostatic speaker because the
vibrating system is set in motion by the
application of electrostatic forces which
are equally distributed over the whole
area of the vibrating system. It, there-
fore. moves everywhere in phase, and
no subsidiary modes are possible.

The use of modern plastic materials,
conductively coated, for the diaphragm
or membrane provides a moving element
whose mass is small. Negligible energy
is stored in the moving system. Air
damping is adequate to stop the motion
rapidly when the driving signal has
ceased. The transient behavior of the

electrostatic speaker is excellent. Oscil-

2 M. S. Corrington, “Transient testing
of loudspeakers,” Aupio ENGINEERING, Aug.
1950.
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Fig. 5. Electrical circuitry shows method of
connecting the speakers to the output stage.

lographs of the acoustic output in re-
sponse to short hursts of signal disclose
that the electrostatic speaker has super-
ior transient characteristics when com-
pared to expensive horn-loaded high-
frequency loudspeakers. Cone - type
tweeters are a poor third.

Construction

The electrostatic loudspeaker shown
in Fig. 1 has several novel design fea-
tures. One of the most significant is the
semicylindrical form which accounts for
its desirable field pattern. The speaker
is mounted with the axis of the cylinder
vertical. Acoustic energy is radiated
quite uniformly in the horizontal plane
but somewhat restricted in the vertical.
corresponding to the requirements of
ordinary home music systems.

Close examination of Fig. 1 will reveal
that rather than being truly a semicylin-
drical surface, the speaker is actually
formed of sixteen slender facets. This
assembly approaches a true cylindrical
section since the width dimension of each
facet is small compared to the wave-
length of the highest frequency of the
audio range. Effectively, a cylindrical
wave is generated. Figure 2 shows polar
curves of the sound-pressure response
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at several frequencies. Polar distribu-
tion of a magnetic horn tweeter is also
shown for comparison.

The stationary electrode is perforated
aluminum on which vertical ribs are
formed. These ribs act as the spacers to
provide separation between the fixed
and vibrating electrodes. The active area
of the loudspeaker is that of the narrow
rectangles lying between these ribs.
Mounting feet attached to the backplate
serve also to stiffen the assembly.

The vibrating element is fabricated as
a sleeve of conductively coated plastic
material. This unique design overcomes
the assembly problem of stretching the
membrane uniformly over a rectangular
or circular frame. The sleeve is placed
over the semicylindrical backplate and
brought to proper tension by the applica-
tion of a spring-loaded pressure plate as
shown in Fig. 3. This eliminates varia-
tions in tension that may result from a
slightly uneven mounting surface and
also protects against changes in the
speaker’s characteristics should there he
same small cold flow of the plastic mem-
brane material.

This membrane is a film of a new poly-
ester plastic .0005 inch in thickness. It
is rendered conductive by a vacuum
depositing process which places an ex-
ceedingly thin layer of metal over one
surface. The plastic is characterized by

(A)

f
(B)

Fig. 6. Impedance looking into the electro-

static tweeter coupling network is shown in

(A). In (B) curve shows signal voltage across
speaker.
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Fig. 7. A commercial table-model phonograph
which includes the electrostatic tweeter.

high mechanical stability as well as di-
electric strength. These properties assure
minimum mass of the moving element
consistent with mechanical and electrical
requirements. The total mass of the
vibrating system is about 1/10 that of
cone-type dynamic high-frequency loud-
speakers and is sufficiently small that it
has little effect at the highest frequency
of interest. The mass reactance of the
vibrating system is comparable to the
radiation resistance at the upper end of
the audio spectrum. Figure 4 shows the
frequency response of the electrostatic
speaker. It will be noted that there is no
h.f. fall-off in the audio range.

Employment

In application, the electrostatic loud-
speaker is used in conjunction with a
companion dynamic loudspeaker, the
two units being driven by a conventional
push-pull audio amplifier. The cross-
over frequency is about 7,000 cps. This
frequency was chosen because there are
available many types of curved-cone
dynamic speakers which exhibit reason-
able efficiency up to about 7,000 cps.
Above this there is a natural fall-off in
acoustic power developed so that no elec-
trical cutoff network 1s required for the
dynamic speaker. It should be noted that
although some dynamic speakers will
exhibit good axial response above the
7-kc figure, the total radiated power.
as measured by integrating the sound
field, falls rapidly above this frequency.
The impedance of the dynamic loud-
speaker in the upper registers is largely
inductive and its magnitude rises with

Employment

frequency. In the region of the crossover
and above, it may be many times the
optimum load for the amplifier.?

The equivalent circuit for the electro-
static loudspeaker is given by Hunt.?
For the design of coupling networks,
however, only the impedance presented
by the static capacitance between the two
electrodes need be considered. In the
model described, this is about 3000 puf.

The coupling circuit is shown in
Fig. 5. The network alleviates capacitive
loading effects of the speaker and at the
same time prevents the electrostatic
speaker and its network from loading the
amplifier in the operating range of the
dynamic speaker. The Q’s of both the
series and parallel resonances are kept
to appropriately low values by the
33,000-ohm resistor. No deleterious ef-
fects from the connection to a single
plate of the push-pull output stage have
been noted. The polarizing potential is
taken from either B+ or the plate ter-
minal. Cs is required for blocking.

The impedance seen looking into the
coupling network of the electrostatic
speaker is shown in Fig. 6 (A). The
minimum of the curve is due to the
series resonance of the coupling capaci-
tor and the inductance. The maximum
is due to the parallel resonance of the
inductance and the series combination
of the speaker capacitance and that of
the blocking capacitance. It will be noted
that the network is effectively removed
irom the amplifier throughout the oper-
ating range of the dynamic speaker.

The signal voltage developed across
the speaker is shown in Fig. 6 (B). The
variation across the useful range is about
2 dh.

Figure 7 shows a typical application
in a mass-produced table-model phono-
graph. The electrostatic high-frequency

_unit is protected by a perforated plastic

housing which does not appreciably dis-
turb the polar distribution. The axial
sound pressure curve with constant in-
put signal is shown in Fig. 8. This curve
was taken with the tone controls set
for flat response. There is, however,
some low-frequency compensation, ac-
complished by a tap on the volume con-
trol. to offset the low-frequency loss due
to the small size of the enclosure.

3 F. Langford-Smith, “Radiotron Design-
er’s Handbook, 4th ed., 1952, p. 837.
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Fig. 1.

In Two Parts — Part |

The largest Minshall organ, Model LC, which has a chorus
generator.

The New Minshall Organ

RICHARD H. DORF*

A new approach to design details has produced an electronic organ with the kind of con-
struction economy and performance standards that make for good engineering in any field.

next product of the electronic art

scheduled for a boom in the manner
of radio, television, and high-fidelity
sound is the electroric organ. The bet is
safe because that boom has already
begun, even though it is still just in its
infancy and may never perhaps attain the
proportions of the high-fidelity market.
All of the companies in the field, princi-
pally occupied for years only with selling
to churches, now make spinet and me-
dium-sized organs for the home—and
are selling them by the carload. Complete
kits are becoming available for home
construction of organs. And new com-
panies, sensing the growing demand, are
entering the field with new designs. The
consumer is finding that an instrument
with the ability to produce sustained
tones with many different timbres is a
fascinating and rewarding one to buy or
build, and, as in so many industries be-
fore this one, his discovery is working a
metamorphosis.

One of the principal problems which
manufacturers of organs have is econ-
omy of design consistent with good per-

IT 1S A SAFE BET at this moment that the

* Audio Consultant, 255 W. 84th St.,
New York 24, N. Y.
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Intancy and may never perhaps attain the
proportions of the high-fidelity market.

formance. When the market was con-
fined almost exclusively to churches this
problem did not loom so large because
churches, while most of them are by no
means wealthy, can at least, in effect,
pool the funds of many individuals to
pay for an instrument. The home organ
buyer, however, is using only his own
money and now that he is an important
customer prices must be scaled down.
This is a prohlem because organs are in-
herently somewhat expensive. They
must, for example, provide at least one
separate tone generator for each of at
least 60 notes, and this alone leads to
volume consumption of tubes and other
components.

One of the most economical and inter-
esting designs is that of the Minshall elec-
tronic organ (made by Minshall Organ,
Inc., Brattleboro, Vt—formerly Min-
shall-Estey but now having no connec-
tion whatever with Estey). The Min-
shall tone generators employ only half a
tube, 4 resistors, and 3 capacitors per
note. Similar economies occur through-
out the instrument. Yet it produces a
great variety of tones which are imitative
of pipe-organ sounds, and the organ is at
lrome with music of any type from Bach
to Basin Street.
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The original all-electronic model of
the Minshall is described in the writer's
book, Electronic Musical Instruments.
The company is one of the youngest in
the field and this was its first commercial
realization. Sinee then, however, a good
deal of change has been made to over-
come faults which extensive field reports
brought to notice and to increase very
greatly the quality and variety of tonal
resources. In this article we shall see the
organ and its components and point out
improvements.

Theére are today four standard Min-
shall models. Top of the line is the LC
shown in Fig. 1. This is a full 2-manual
unit with 25-note pedal clavier. It is dis-
tinguished from the Model L, shown in
Fig. 2, by the fact that the LC has a
second 4-octave set of tone generators
which may be tuned slightly sharp or flat
of the main generator set and can be
switched in to give a “celeste” effect. The
two models are otherwise identical. Fig-
uwre 3 shows the spinet Model S, which
has two offset 44-note manuals and 13
pedals; the S has about the same regis-
tration as the larger models despite its
smaller size and lower price, which
makes it one of the most versatile spinets
offered, The new Minshall Chord Organ
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Fig. 2. Model L, described in this article.

is shown in Fig. 4. This is a single-man-
ual unit with 48 keys. It may be played
in the standard way, but for chord use
ten chord buttons are provided. These
are used with the lower-octave keys of
the manual to produce ten chords in each
of the 12 keys, 120 in all. In this article
we shall describe the Model L in detail.
All the other models are essentially simi-
lar except for the chord organ which
would require a separate article.

' Over-all Scheme

A simple block diagram in Fig. 5 gives
a general idea of the layout of the organ
sections. Each of 12 tone-generator chas-
ses produces five notes separated by oc-
taves, so that 60 notes are generated in
all. These are wired to a key-switch as-
sembly for each manual. Each key-switch
assembly has three output busses,* one
each for 4-, 8-, and 16-foot tones. Each
hus goes to an amplifier, after which the
tones are fed through tone filters. The
original tones are roughly sawtooth in
shape and contain considerable harmon-
ics; the tone filters, selected by tablet
switches, shape the tones to imitate vari-
ous organ voices. The outputs of the
filters are combined and fed through a
preamplifier which incorporates the
swell-shoe attenuator, after which the
tones are amplified by a power amplifier
and fed to a speaker. The speaker is con-
tained in the console of the Chord Organ
and the Model S; the larger models em-
ploy separate tone cabinets. The Model
H, a one-manual organ which is being
discontinued, also uses a self-contained
speaker.

Tone Generators

The basic distinction of Minshall elec-
tronic organs has always been the tone-
generator system, invented by George
Hadden who is also responsible for other
advances in the electronic music art. The
basic circuit of this generator has been
described fully in the writer’s book and
in other articles and the description will
not be repeated here. The principal vir-

1 For explanations of the terms used in
connection with organs, see the writer’s
book “Electronic Musical Instruments,”
Radio Magazines, Inc., P. O. Box 629,
Mineola, N. Y., $7.50.
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tained in the console of the Chord Olgan
and the Model S : the larcer models em-

tue of the circuit is that it is inexpensive
and yet reliable.

The complete circuit of a tone-genera-
tor chassis appears in Fig. 6. Each of the
frequency dividers requires only one-half
of a 12AX7, with no transformers or
other expensive components. The resis-
tors and capacitors used are all standard
10 per cent tolerance components, none
having to be specially selected except for
R: through R, The frequency ranges
over which a generator with one set of
values will operate and divide properly
is over half an octave. There are four
dividers on a chassis, however. and the
useful ranges overlap somewhat so that
the total range for the chassis may pos-
sibly be less than five semitones. For this
reason, the required total 12-semitone

Fig. 3. The spinet, Model S, has abbreviated
manuals and pedals.

Fig. 4. The Minshall
Chord Organ, an ac-
tive competitor of the
Hammond for the
tired - businessman
market, may also be
played without using
the chord buttons.

=L
WWW_ammerieaniadahietary chm

range for all the generators has been
divided into four sub-ranges of three
semitones each and four sets of values
are used to cover the total. The values
for these are all shown in Fig. 6.

The master oscillator which may be
tuned to set the organ in tune is a well
designed Hartley. To allow for vibrato
creation by variation of d.c. element volt-
ages, the time constant of the grid-leak
network R:-Cs has been made slightly
smaller than would be required for opti-
mum stability and an a.c. path has been
added between plate supply and grid con-
sisting of C: and Rs. When the plate sup-
ply voltage is varied at a rate between 5
and 8 cps, the frequency varies at the
same rate. The use of the L-C oscillator
is a part of the new models and is an im-
provement over the old design in which
R-C phase-shift oscillators were used.
The R-C oscillators tended to be some-
what unstable over a period of time be-
cause of change in tube plate resistance.

The frequency-divider stages are ef-
fectively voltage amplifiers in which the
plate output is used to charge a capacitor
between plate and cathode. The value of
the capacitor is so chosen that it can
charge only at a rate in the neighborhood
of half the mput frequency. The funda-
mental component of the plate voltage iz
then fed back to the grid in such phase as
to cause the tube to cut off during every
other input cycle; this causes the alter-
nate positive peaks of the input wave to
make the tube conduct and produce plate-
current pulses at half the input fre-
quency. The action, like that of most
feedback systems, is hard to describe in
a few words; complete details can be
obtained elsewhere.

The plate output is the result of a ca-
pacitor which is charged and discharged,

AUDIO e SEPTEMBER, 1955
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Fig. 5. Block diagram shows the essential sections of the Minshall.

and therefore takes the waveform of a
sawtooth, as illustrated at (A) in Fig. 7.
As can be seen, the flyback time of the
sawtooth is quite large—at least 20 per
cent—and the harmonic content is not
very great. This was a fault in earlier
models and made it imposible to secure
any really bright tone qualities or, in-
deed, to have any really satisfactory va-
riety of tone colors. In addition, the high-
impedance key-switch system had to be
of the shunt type because of leakage
through the capacitance of open switches.

In the new circuit the plate outputs
are not used directly. They are first
passed through differentiators, which
may be looked on as high-pass filters.
They consist of Cs-Ris, Cu-Rus, etc., in
Fig. 6. They have two functions. First
and most important, they change the
harmonic structure of the waves, making
the harmonics much more prominent
with respect to the fundamental, as may

be seen in the resulting waveform of (B)
in Fig. 7. With this improvement, the
new models have very satisfactorily
bright and interesting reeds and strings
and a very good variety of colors. The
second function, incidental but useful, is
in voicing. By selection of the capacitor
elements of the differentiators, the over-
all level of the higher notes is made
greater than that of the lower ones.
When all tones are passed through the
later formant filters which are mostly of
the low-pass type, the total scale tends to
have more even loudness from top to bot-
tom than if all incoming tones to the
filters were of the same level. This is the
same job done in the Baldwin organ by
networks between octaves in the keying
bus outputs and in the Schober Organ
Kits by varying-value resistors in series
with each key switch.

There are two additional improve-
ments in the new Minshall generators.

(A)

(8)

Fig. 7. Waveshape at (A) is that given by the

generators proper. The shape at (B) has higher

harmonic content and is obtained by differen-
tiation.

The first is that a cathode-bias resistor
has been added in each divider stage.
There is now less possibility than before
that a change in some component or volt-
age will cause a misfunction, since an
unbypassed cathode resistor tends to be a
compensating factor, holding the tube at
about the same operating point despite
changes in other factors. The second im-
provement is that all the divider grids
are direct-coupled. In the former design
the grid impedances were extremely
high and weather variations would some-
times cause trouble. The new arrange-

(Continued on page 59)
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IS THERE A CONDUCTOR IN THE HOUSE?

Your room plays an important part in music reproduction.

Individual room acoustics and the location of your speaker can adversely
affect the fidelity achieved by the rest of your equipment.

Now ...with the AcoUSTIC BATON. you can enjoy amazing, almost unbe-
Hevable realism. The acoustic BaTON supplements the amplifier tone con-
trols, enhaneces its performance and gives you precise control of the sensations
of “PRESENCE” and “BRILLIANCE”. By adjusting the speaker system for proper
balance to suit the acoustic requirements of your room, you recapture the
full beauty of the original performance.

In a way, you are acting as a conductor.

The scotsTic BATON is standard equipment in all tx1vERsITY deluxe speaker
systems . .. just another example of the progressive engineering built into
every UNIVERSITY product.

If you value good sound and are interested in how the acousTic BaTON can
work audio wonders for you, fill out coupon for Free booklet giving details.

O v '
W LOUDSPEAKERS, INC.

80 South Kensico Avenue, White Plains., N. Y.

B R R i T I T A e = — R S A T T R = 1}
' '
H '
[ University Loudspeakers Inc., Desk 7 gl
' 80 South Kensico Ave,, White Plains, N. Y. !
i m Please send me free Booklet giving further details on Aconstic E
1 Baton and University Loudspeaker Systems. 1
1 '
) '
: P USTENIR Apnov( NAME :
: FE :
Y ADDRESS !
] 1
; CITY Z0NE STATE :
L] 1
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The scovsTic BATON 15 standard equipment in all rxavErsity: deluye speaker

UNIVERSITY DELUXE SPEAKER SYSTEMS
THAT FEATURE THE ACOUSTIC BATON

. -
e

“DEAN'". Crowning  achieve-
ment in acoustie design. Operates
independently of walls and finors.
Acoustie Baton eontrols 15 woof -
er, mid-range and super-twevter.

j =

“MASTER''. This new speaker
system design competes with sys-
tems larger in size, higher in cost.
Acoustie Baton eontrols 15" woof-
er, mid-range and super-tweeter.

—=
“CLASSIC'. Employs same qual-
ity components as the **DE, .
the **CLASSIC™ can be used as
low-boy or high-hoy. Base fs ad-
Jjustable for this purpose.

“'SENIOR’’. Fulfills a need for a
top quality performer where space
aml budget are limited. Acoustic
Baton eontrols 12" woofer, mid-
range and super-tweeter.

UNIVERSITY SPACE-SAVERS FOR BIG
PERFORMANCE IN A SMALL PACKAGE

-
“TINY-MITE”. This well pro-
portioned, diminutive wnit with
Model 308 Triaxial Speaker
accomplishes what is wishfolly
claimed for small systems.

‘‘COMPANIONETTE". Decora-
tive and smartly styled. A com-
pact, top quality loudspeaker
system, ldeal for use as an ex-
tension speaker.
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INSTITUTE OF

INSTITUTE of HIGH FIDELITY
MANUFACTURERS

This is the first in a series of articles concerning the affairs of the Institute of High
Fidelity Manufacturers insofar as they affect the public interest. As more material
is made available, other articles will appear from time to time under the same masthead.

It has been said that most people know
a good thing when they see it. The ques-
tion arising in some quarters is whether
these people are equally aware of a good
thing when they hear it.

High fdelity has brought its problems
as well as its blessings. The growing
interest in high quality sound reproduc-
tion has stimulated the rapid growth of
a new market for high fidelity equipment.
This, in turn, has brought new manufac-
turers into the field and has encouraged
some of the older ones to direct their
attention to this category of products.

While activity in audio was limited
to engineers and hobbyists, there was a
fair likelihood of the buyer’s ability to
evaluate quality. But with the develop-
ment of a general consumer market, a
less informed buyer has come into being
—more susceptible to claims and less
qualified to substantiate the reliability
of these claims.

The difficulty that has arisen is that
some manufacturers are attempting to
capitalize upon this susceptibility, by em-
ploying the magic import-of the phrase
“high fidelity” as a device to woo buyer
acceptance. The phrase “high fidel-
ity” has lost whatever reliable meaning
it has ever had. It has become a promo-
tional ‘gimmick’—a sort of ‘open sesame’
to the new market—applied, in some in-
stances, to products which hardly dem-
onstrate the quality implied by the term.

Manufacturers of bona fide high fidel-
ity equipment are disturbed by this state
of affairs. Consumers, too, in many cases,
have given voice to the need for clarifi-
cation. Some have insisted upon the
establishment of ‘standards’ as the basis
for determining whether a piece of
equipment might be properly termed—
“high fidelity.” Others have espoused the
need, generally, for public education—
guidance—as to what actually constitutes
high quality sound reproduction.

Some course of action is certainly
necessary if progress in this field is to
continue, and if the public is to benefit
from such progress. Because—unless
people learn to know true quality and to
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acceptance. ‘L'he phrase "ligh hdel-
ity” has lost whatever reliable meaning

recognize the masquerade for what it is,
there will be nothing to justify and sus-
tain the cost and effort of designing and
producing ever better equipment.

Mindful of the need for action, a
group of well known manufacturers in
the field gathered together—and out of
their deliberations was born—some 7
months ago—the Institute of High
Fidelity Manufacturers. A perusal of its
membership reads like the ‘who’s who’
in the sound field:

Audiogersh Corp.

Altec Lansing Corporation
Ampex Corp.

Audak Company

Beam Instruments Corporation
David Bogen Co., Inc.

British Industries Corp.
Berlant Associates

Conrac, Inc.

Electro-Yoice Inc.

Fisher Radio Corp.

Fairchild Recording Equipment Co.
G & H. Wood Products Co.
General Electric Company
Harman-Kardon, Inc,

James B. Lansing Sound Inc.
Klipsch & Associates
Karlson Associates Inc.
Presto Recording Corp.

John F. Rider, Pub.

Mark Simpson Mfg. Co., Inc.

George Silber, Pres., Institute of High Fidelity
Manufacturers, Inc.

Newcomb Audio Products Co.
Pilot Radio Corp.

Presto Recording

Rek-O-Kut Company
Rockbar Corp.

River Edge Industries
Sonotone Corp.

Stephens Manufacturing Corp.
Technical Tape Corporation
Telectrosonic Corporation
The Pentron Corp.

United Transformer Co.
University Loudspeakers

ASSOCIATE MEMBERS
Audio Magazine

High-Fidelity Magazine
Sleeper Publications Inc.

One of the first undertakings of the In-
stitute will be the holding of a public
high fidelity show at the Benjamin
Franklin Hotel in Philadelphia on No-
vember 4th, Sth, and 6th. This is to be
the forerunner of other shows to be
sponsored by the Institute throughout
the country in 1956.

The whole idea behind these shows is
to give the American people a fair pres-
entation of high fidelity, in terms of
equipment that is truly capable of high
fidelity—and in the idiom of the exper-
ience as it applies to the home. By thus
exposing the public to high fidelity—at
its best—it will develop the ability to
distinguish between fact and fiction. And
the understanding which is now lacking,
will be promoted—if mnot ultimately,
established.

In later columns we shall discuss other
plans which have been proposed to deal
with this question. All of this is within
the scope of purposes for which the
‘Institute’ was constituted. And these
purposes can be summarized in one sen-
tence: To insure that the buying public,
when specifying “high fidelity” will un-
derstand the order of quality that it des-
ignates and implies, and will thereby be
better able to obtain and enjoy the bene-
fits of present and future advances in
the art.

We invite the comments and sugges-
tions of the readers of this magazine to
help us evolve a program for the good of
the greatest number. Please address all
correspondence to: Audio Magazine,
P. O. Box 629, Mineola, N. Y.
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SOUND

EDGAR M. VILLCHUR*

Chapter |. The author begins a discussion of audio subjects with
a simple description of the nature of sound—musical or otherwise.

eration of sound is associated with

mechanical vibration, although the ex-
act nature of this vibration, and the way
in which it communicates itself to our
ears, is not as widely understood. New-
ton referred to sources of sound as
“tremulous bodies”. This is an apt ex-
pression, because it implies a to-and-fro
motion which is small, fast, and con-
stantly repeated.

The vibrations of stretched strings,
reeds, or membranes are familiar exam-
ples of such motion. When the vibrating
body advances it pushes against the air
with which it is in contact, compressing
the molecules in front of it. Force ap-
plied to a rigid body would cause the
whole body to move like a piston, all
parts in unison, but an essential charac-
teristic of an acoustic medium is that
it is elastic. The molecules of air, there-
fore, are instead propelled against the
neighboring particles, which in turn
transmit the pressure to their neighbors,
and a pressure impulse moves out with
a definite speed from the original dis-
turbance. When the source retreats it
draws the nearby air towards it; the re-
sulting partial vacuum is filled in by
particles further out, and this time a
rarefaction impulse travels out from the
source. j

Thus we have an impulse, alternately
of compression and of rarefaction, which
moves out from the oscillating source
and which controls the behavior of the
particles in its path, causing them first
to crowd together and then to spread

IT 1S COMMON KNOWLEDGE that the gen-

* Acoustic Research Inc., 23 Mount
Auburn St., Cambridge 38, Mass.
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Fig. 1-1 (A) Alternate compression and rare-

faction of air caused by sound. (B) The physi-

cal picture of (A) represented symbolically by
a graph.
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Auourn St., Lamoridge 38, Mass.

apart. A given particle imitates the to-
and-fro motion of the source, but with
a time lag, like that between the leader
and followers of a “Simple Simon says”
game. The time lag grows progressively
greater with distance, and since the pres-
sure changes are spread over an increas-
ingly larger area, as the sound impulse
moves out the imitative vibrations of
the air molecules become weaker.

The vibrations of a source of sound
are small: they may cover as much as a
sizable fraction of an inch. But the
human ear can detect particle “excur-
sions’”* of microscopic distances—as little
as .0001 inches—and it can detect
changes of pressure of the order of mag-
nitude that would be created by raising
or lowering a body in the earth’s atmos-
phere about one foot.

Sound travels as a “wave,” and hence
the transmission is accomplished with-
out permanent displacement of air. This
transmission can only take place through
an elastic medium, a fact which was
finally demonstrated by the classical ex-
perimnent in which a bell and clapper
were placed in an evacuated glass jar.
The bell’s vibrations were made inaudi-
ble, as sound could not be transmitted
through the vacuum. ( The apparatus had
to be constructed many times by different
experimenters before sufficiently refined
techniques were developed to completely
isolate the vibrations of the bell from the
world outside the jar.) If the moon is
ever visited one feature of the environ-
ment will be known beforehand with cer-
tainty; the wastes will be noiseless ex-
cept for vibrations transmitted through
the solid surface. Since there is no gas-
eous atmosphere there can be no tread
of footsteps heard, no rustle of clothing,
and if an obstruction is dynamited the
débris will fly apart silently, as in a
dream.

When a stone is dropped into a pool
of water, waves travel out in all direc-
tions. This phenomenon is often used as
an analogy to the action of sound waves.
The force of the dropped stone is sent
out through the water, but the particles
of water merely vibrate in orderly se-
quence and do not travel with the force.
There is an important difference, how-
ever, between this type of wave motion
and that of sound. The particles of water
vibrate up and down, in a direction
transverse to the direction of wave
travel, rather than back and forth along
the path of the wave (as they would if
they were transmitting sound). The
water wave is thus called #ransverse, the
sound wave longitudinal.

eous atmosphere there can be no tread
of footsteps heard, no.rustle of clothing,

It is easy to draw a picture of a trans-
verse wave which will reveal its charac-
teristics; we merely take a cross-sec-
tional side view of the medium at any
particular moment. It is more compli-
cated, however, to make a pictorial re-
presentation of a longitudinal sound
wave. We would have to show the parti-
cles alternately compressed and rarefied,
as in (A) of Fig. 1-1, and since we could
only show a few particles the picture
would be a crude one. Therefore we
abandon pictorial representation and
substitute a symbolic graph, as in(B) of
Fig. 1-1. Where the graph line crosses
the horizontal axis the medium is in its
normal, undisturbed state; where the
graph reaches its peak height the me-
dium is compressed to a maximum de-
gree; and where the graph reaches the
bottom of its “trough’ the medium is at
maximum rarefaction.

This graph represents the pressure
state of the medium at a given point, as
it varies over a period of time. We must
always remember that these graph “wave
forms” are not pictorial, and that, un-
like ocean waves, sound waves do not
physically look like their graph curves.
The ocean wave actually forms such a
pattern in space because of the fact that
its particles vibrate transversely.

The Characteristics of a Sound Wave

The adoption of the above method for
graphically representing sound waves
‘makes an analysis of the quality of a
sound much easier. A person would
never mistake a buzz-saw for an oboe,
but the differences can also be detected
by an oscilloscope and stated in purely
quantitative terms. The graph of pres-
sure vs. time will tell the story if we
know how to read it.

First, consider the height of the graph,
from peak to trough. The greater the
vertical distance the more the air is be-
ing compressed and rarefied, the greater
the excursion forced on the ear drum,
and the greater will be the intensity of
the sound. This characteristic is called
amplitude.

The second significant characteristic
of the graph is the number of times per
second the complete sequence of vibra-
tory events, called cycles, occurs. This
characteristic is referred to as the fre-
quency, and the sensation of pitch de-
pends on it. The higher the frequency
the higher the pitch. But all sounds do
not have pitch, as is evident from listen-
ing to many of the everyday sounds of
the street. The existence of a definite
pitch requires that a number of succes-
sive cycles of the same frequency he

AUDIO e SEPTEMBER, 1955

quanutauve ternis. LNe graph of pres-
sure vs. time will tell the story if we

L ot UV L AT e e o Y


www.americanradiohistory.com

repeated. Regularity of this nature makes
the sound a periodic one. Nonperiodic
sounds are produced by automobiles, by
leaves in the wind, or by the jangle of
keys on a ring, and are referred to as
noises rather than musical tones. Periodic
sounds are produced by musical instru-
ments—middle C on the piano, for ex-
ample, represents a string vibration
whose frequency is approximately 261
cycles per second (abbreviated as 261
cps). The frequency range of audible
sound for a normal young person is
al:out 20 cps to 20,000 cps.

The third feature which must be taken
into account is the shape of the graph, or
the wawve form, which determines timbre.
The graph of Fig. 1-1 is that of a sound
created by the simplest of vibrations. It
is called a sine wave. It is found rela-
tively rarely in nature and has a tone
which has little interest musically. The
tone produced by blowing across the top
of a bottle is of this type, except for its
noise component. The characteristic
timbre of various musical sounds is as-
sociated with a characteristic wave
form, and it is this element which will
immediately allow us to differentiate the
oscilloscope pattern of one sound from
another.

The reproduction of the tones of a
whole symphony orchestra by a single
vibrating speaker cone becomes less of
a miracle when we understand the full
significance of the wave form of sound.
The wave form graph, besides repre-
senting the instantaneous pressure state
of the air, may also be thought of as
representing the instantaneous position
of the human ear drum receiving the
sound. It is obvious that, no matter how
many sounds from how many instru-
ments are being heard at the same time,
the ear drum can be in only one position
at any particular instant. Since we are
able to hear and distinguish many
sounds at once, evidently the single,
complex vibration, and a single complex
wave form can represent a combination
of many different sounds. An oscillo-

AMPLITUDE
SOFT

Bz
\/

FREQUENCY
HIGH LOW APERIODIC

MU A A

Vivy T N v v
(TREBLE) (BASS) (NOISE)
WAVE FORM

A

SIGNAL GENERATOR

/=]
W

MUSICAL INSTRUMENT

WAVE ENVELOPE

Fig. 1-2 The four physical characteristics of
sound.
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scope picture of the wave form of the
total sound of a symphony orchestra
would be formed by a complicated but
single line, and a headset diaphragm
could theoretically reproduce exactly
the same ear drum vibration as 75
musical instruments playing together.
A fourth characteristic of sound is
more subtle but not of less importance.
It has to do with the instantaneous
changes of volume which take place,
especially those involved in the starting
and stopping of the sound. The wave
characteristic which defines this ele-
ment is called the wave envelope, and it
describes the transient attack and decay
of a tone, one type of vibrato, and cre-
scendo and diminuendo. :
The physical characteristics of sound
listed above—the amplitude of the pres-
sure changes, the frequency, the wave
form, and the wave envelope—are
associated with the sensations of loud-
ness, pitch, timbre, and the sensation in-

spired by instantaneous amplitude
changes, in that order. This is illustrated
in Fig. 1-2.

Although these associations are pri-
marily correct the sensations are not
each determined exclusively by one
physical characteristic. Loudness is also
affected by pitch, pitch by loudness,
timbre by wave envelope, and so on.

Musical Instruments

The sound quality of a musical in-
strument, which we describe with sub-
jective terms such as “fiery,” “melan-
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Fig. 1-3 Wave form and harmonic composition
of a violin tone (G below middle C). (After
Seashore) )

ANNOUNCEMENT - CARNEGIE HALL, N. Y.
\ Sunday, October 9, 1955, at 3:00 P. M. /

Leonid Hambro (Piano)

Steinway Piano
Carnegie Hall Organ
Wharfedale Loudspeakers

of Sound Reproduction by

Presented in the interests of the Science and Art
// WHARFEDALE WIRELESS WORKS LTD.,

“SOULTD BRAFBOLYURION
A Nor?—TechnicaI Lecture—?emonftrafion by
G AR MRAT (= (GON |
Author of "Loudspeakers’’, ‘Sound Reproduction'’, ‘‘Pianos,
Pianists and Sonics', and (with H. H. Garner) ‘“Amplifiers”
with the collaboration of

P. J. WALKER

who will operate the equipment and make the concluding address
and

coLUMBIA RECORDS

who are responsible for Artists, Recording and Playback

The following Columbia artists will appear:

E. Power Biggs (oOrgan)

Members of the Philadelphia Orchestra and Philadelphia
Woodwind Quintet:

Anthony M. Gigliotti (Clarinet), John DelLancie (Oboe),
Sol Schoenbach (Bassoon), Mason Jones (French Horn)

Recordings will be compared with live performances; and
excerpts played from a wide selection of records.

Acoustical Quad Il Amplifiers
Garrard Transcription Motor (301)

Admission ... $2.50, $2.00, $1.50, $1.15. ALL SEATS RESERVED

Tickets available at Carnegie Hall box office
beginning Tuesday, September &, TeASIEE

John Delancie (Oboe)

Leak Pickup

IDLE, BRADFORD,

BRITISH INDUSTRIES CORPORATION, PORT WASHINGTON, NEW YORK

CUOULUNIDIA REWWVIRLIOD
responsible~for Artists, Recording and Playback
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This is the most exciting
development yet in music
listening. You will hear

a startling difference in
realism. This is stereophony
as only a superb tape
machine can provide it.

IT'S THE AMPEX 612

TAPE PHONOGRAPH

With Ampex quality it reproduces all
types of recorded tapes— half-track,
full-track or the exciting two-track
stereophonic tapes. The Ampex 612 gives
you the fullest listening pleasure from
stereophonic tape recorded music

in your own living room.

STEREOPHONIC TAPES

ARE ALREADY AVAILABLE
Major recording companies for some
time have been recording all important
sessions stereophonically as well as
conventionally. Stereophonic tapes from
many of these performances are now

on the market, and more are continually
being released for your selection.

BE SURE TO HEAR

A DEMONSTRATION

You aren’t up-to-date in the field of
recorded music until you’ve heard the
Ampex 612. Your local Ampex dealer
will demonstrate it to you with some of
the stereophonic tapes you can buy
right now. Call and make a date today.

Prices: $395 in contemporary furniture
cabinet or Samsonite portable case;
$10.00 extra for blonde contemporary;

$379.50 for chassis for custom installation.

AMPEX

CORPORATION

934 CHARTER STREET * REDWOOD CITY, CALIFORNIA

Distributors in principal cities (see your
classified telephone directory under
“Recording Equipment”)

Canadian distribution by Canadian
General Electric Company.
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choly,” “brilliant,” etc., can also be de-
scribed in terms of the four physical
characteristics of sound referred to
above.

The most dramatic characteristic of
an instrument is its #imbre, which we
have seen is primarily associated with
wave form. Musical instruments vibrate
in complex ways; in addition to vibrat-
ing at the frequency corresponding to
the musical note on the score, they also
vibrate simultaneously at many other,
higher {frequencies. The basic tone
which identifies the pitch is called the
fundamental, while the higher frequency
components are called overtones. It is
the particular combination of funda-
mental and overtones, in number, kind,
and relative amplitude, that determines
the wave form and the timbre.

In most musical instruments the over-
tone frequencies are simple multiples of
the fundamental frequency. Such over-
tones are called harmonics. Thus if the
fundamental tone is A above middle C,
440 cps, the second harmonic will be
880 cps, the third harmonic 1320 cps,
and so forth. The general musical term
for any component of a sound, whether
fundamental or not, is partial.

The wave form and make-up of the
complex musical tone of a violin, show-
ing both the fundamental and harmonic
overtones, is illustrated in Fig. 1-3.

Not all musical instruments, however,
have overtones that are harmonic. Cer-
tain instruments of the orchestra, as a
matter of fact, simultaneously produce
such a varied assortment of harmoni-
cally unrelated frequencies that there is
no definite sensation of one pitch. Strike
tones and inharmonic  overtones make
up a large part of the sound of such
members of the percussive group as the
triangle, the bass drum and cymbals.

It is also true that certain musical
tones, with harmonic overtones, have
weak and even inaudible fundamentals.
The lowest strings of the piano are ex-
amples. We nevertheless clearly iden-
tify the pitch correctly, because we re-
cognize the harmonic structure and we
respond to the difference frequency be-
tween harmonics (which, of course, is
always - the fundamental {frequency).
This phenomenon of hearing accounts
for the fact that tones from the double
bass or organ pedal pipes, when repro-
duced by table-model radios which are
incapable of vibrating at the low funda-
mental frequencies involved, can still be
recognized musically.

Musical instruments also differ widely
in relation to the three characteristics
of sound other than timbre. The majesty
of the full pipe organ is partly due to its
ability to pump very large quantities of
vibrating air from its pipes, and to
achieve tremendous volumes of sound.
Some instruments, such as the pipe
organ and piano, cover the entire musi-
cal range of fundamental frequencies,
while others are specifically designed
for bass or treble passages. The attack
and decay of musical instruments may
be characterized by sharp attack and
slow decay, giving the sound a percus-

always - the tundamental irequency).
This phenomenon. of, hearing. acspunts

sive quality, or by a gradual rise and fall
of volume.

Units of Measurement

There are two units of measurement
in sound that should not be omitted
from this discusion. One is the musical
pitch interval—the octave, whole tone,
etc.—and the other is the engineering
unit used to measure sound power, the
decibel. Both are basically the same in
concept.

A piano keyboard seems to be divided
up evenly as far as pitch is concerned.
The same apparent rise in pitch is pro-
duced by going from middle C to the
next higher C, then to the C following,
and so on, or from C to D to E. The
first mentioned musical interval is called
an octave, the second a whole tone.
From C to C sharp is a half tone.

This apparently even division does
not correspond to a similarly uniform
physical division of frequency. As we
increase the musical pitch, octave by oc-
tave, we are not adding equal incre-
ments of cycles, but are instead multi-
plying the frequency by two. Starting at
440 cps, one octave up will take us to
880 cps; two octaves up will take us not
to 1320 cps but 1760 cps. A musical
interval thus represents a geometric
ratio of frequency, not a given number
of cycles. An octave at the bottom of the
keyboard covers only 27.5 cps, while an
octave at the upper end covers 2093 cps.
The range of musical pitch, however, is
the same for the two, because this is the
way we perceive sound.

The decibel is a similar unit of ratio,
except that it refers to sound power,
and the basic multiplier in the db system
is 10 rather than 2.

We could construct in our mind’s eye
a special keyboard instrument in which
all keys played the same frequency, and
where ascending the “scale” increased
only the volume of the sound. This
hypothetical instrument could be cali-
brated in decibels by designing it so that
every ten keys increased the sound
power ten times. For example, if 01
watt were produced by a given key, ten
keys further up would produce .1 watt,
and ten keys further, 1 watt. Each such
group of ten keys would correspond to .
a power ratio of one bel, while each ad-
jacent key would increase or decrease
the power by one decibel.

The decibel, or db, represents, under
certain conditions, the minimum differ-
ence in sound power that the average
human ear can perceive. There are con-
ditions (such as at the lower frequen-
cies) when several decibels of change
are required for a person to notice the
change of volume, and there are also
conditions in which a small fraction of
a decibel can be perceived.

The main reason for the adoption of
the decibel system is the same as the
reason for the octave system in music:
that’s the way we hear, in terms of geo-
metric ratio rather than arithmetic incre-
ments. Thus if we want to plot the per-
formance of an audio component over the
frequency spectrum, and require a
graph which lays out the ranges of fre-
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quency with the proper importance as-
signed to each range, we imitate the
piano keyboard and use a geometric
scale. When we describe the output of
this component at different frequencies
we state variations in relative db units,
rather than in absolute units such as
watts. The former is more accurate in
terms of perception, and hence more
neaningful.

The similarity between the layout of
a piano keyboard and of frequency re-
sponse graph paper used in audio work
1s illustrated in Fig. 1-4. A comparison
between a linear (arithmetic) and deci-
bel (geometric) scale of power is illus-
trated in Fig. 1-

We have discussed the decibel as a
unit of relative sound power; it is also
used as a unit of relative electrical
power, or it can be applied to such
quantities as voltage, current, sound
pressure, and sound intensity (power
per unit area). When a level of sound
is described in db a reference level is
always given or assumed.

Let us make a simple application of
the decibel system in order to see how it
affects the significance of absolute
values. Suppose we own a ten-watt am-
plifier, and are not satisfied with the
power capability of our system for the
room in which it is used. We substitute
a twenty-watt amplifier. How much
have we increased the volume of sound
that we can call on? A power ratio of
two to one is represented by 3 db, not
a very damatic increase. Forty watts
will give us a 6 db increase over the
original ten watts.

Resonance

Resonance is the basis of musical in-
strument design; it also plays an impor-
tant but usually unwelcome role in
sound reproducing systems.

If we pluck a stretched piano string
it will vibrate for a while at a certain
frequency. It we try it again we will find
that the fundamental frequency is the
same. This frequency is its natural or
resonant frequency.

When the string is first released it is
in a position of stretch, and it springs

back. But when it has straightened it-
self out it is moving transversely at high
speed, and momentum carries it beyond
its neutral position, into a position of
stretch on the other side. The overshoot
is stopped by an opposing elastic restor-
ing force, and the same half-cycle of
events begins again, this time in the
opposite direction.

It may be secen that the original
energy injected into the system is not
absorbed by either the elastic or the
mass element, but is stored temporarily
by each in turn, and is poured back and
forth from one to the other like a
Bromo-Seltzer being prepared at a drug
counter. The rate of interchange of this
energy, which is to say the resonant fre-
quency of the system, is determined by
the relative values of mass and elasticity
of the string. This is why the strings of
the piano hecome progessively heavier
as the pitch decreases, and why tighten-
ing the strings of a violin, which in-
creases their elastic restoring force,
raises the frequency of the tone pro-
duced.

The vibrations cannot go on indefi-
nitely, because energy is lost with each
excursion—partly through mechanical
and acoustical friction, and partly
through the energy represented by the
radiated sound. If no new stimulus is
given to the string, each overshoot be-
comes less than the previous one, until
the system has come to rest. The proc-
ess of energv absorption which brings
motion to a halt is called damping.
Heavy damping stifles the sound
quickly, while a relatively undamped
system allows the tone to continue for a
long period of time.

The restoring force of a freely vibrat-
ing mechanical system inay be supplied
by gravity as well as by elasticity, as it
1s in the case of a suspended pendulum
or of water sloshing about in a \v'15h—
bowl.

Forced vibrations are of a different
character. The stimulating energy can-
not be a one-shot affair but must be ap-
plied continuously, and the vibrating
element follows the dictates of the stim-
ulus rather than of its own resonant
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Fig. 1-4 Comparison between the frequency scale of a piano keyboard and that of an audio
frequency response graph.
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Fig. 1-5 Comparison between a linear (arithme-
tic) and decibel (geometric) power scale.

tendencies. But all mechanical systems
have mass and restoring force to some
extent; there is no such thing as a mass-
less body or perfect rigidity. The loud-
speaker, too, has its own resonant char-
acteristics which we cannot exorcise
even though we might like to. A system
subjected to forced oscillation acts dif-
ferently when the frequency of the stim-
ulus comes close to or coincides with
the natural frequency of the system it-
self. It offers much less resistance
(technically the term is impedance) to
being vibrated, and as a consequence
the oscillatory excursions are very
niuch greater than they are at other fre-
quencies, even though the magnitude of
the stimulating force has not changed.

Thus when a recorded bass viol
sounds a tone which happens to be at
the resonant frequency of the phono-
graph’s loudspeaker there is a tendency
for that particular tone to “boom.” For-
tunately there are ways to mitigate and
even to completely overcome this tend-
ency.

A dramatic example of the results of
resonant behavior is given in the de-
scription, according to one theory of
geophysics, of the {formation of the
moon. The entire surface of the origi-
nally molten earth, it is stated, followed
a tidal ebb and flow created by the
gravitational influence of the sun, which
alternately, according to the rotational
position of the planet, caused the surface
to lead and lag its spinning core. (The
day was then about four hours instead
of twenty-four). We can readily recog-
nize the situation as one of forced oscil-
lation of an inertia-gravity system,
whose frequency was controlled by the
velocity of rotation of the earth about
the sun. This veloctiy began to decrease,
due to frictional losses incurred with
each tidal shift of the surface. It is
reasoned that at some point the fre-
quency of tidal oscillation coincided

(Continued on page 56)
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Mullard

Electronic Tuhes

ritish equipment manufacturers are making a vital contribution
to the development of electronics in all fields of application.
Their products are being exported to every corner of the world,
earning a universal reputation for advanced techniques and
excellent performance.

The majority of these electronic equipment manufacturers con-
sistently use Mullard tubes. This choice is decided upon because
they prefer the greater assurance of efficiency and dependability,

\ and because the vast manufacturing resources of the Mullard
\ organisation guarantee ready availability of Mullard tubes
§ wherever they are needed
\ ' '

.
\ Write to the undermentioned distributors for full details of
§ Mullard tubes:—

\

\ In the U.S A, International Electronics Corporation,
§ Department A-9

§ 81, Spring Street, N.Y. 12, New York, U.S.A.

\
§ In Canada Rogers Majestic Electronics Limited,
§ Department H-A

used thl’OllghOllt the world \ 11-19 Brentcliffe Road, Toronto |7, Ontario, Canada.
§
.
\ ;
§ MULLARD OVERSEAS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, ENGLAND
§ M i @
\ ullard is the Trade Mark of
& Mullard Ltd., and is registered in most of the principal countries of the world. =
MEV 25
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Necessary Features For
Design Patents

Court decisions indicate some of the essential ingredients of a proper design-patented article.

N APPLICATION FOR A DESIGN PAT-
A ENT of a vacuum capacitor was re-

cently before the Federal Appellate
Court. The description by the court was,
“A glass envelope of a distinctive pat-
tern within which was displayed the
condenser body of general cylindrical
shape supported in coaxial relation to the
body. Thin rod-like conductors extended
through inwardly disposed projections
within the ends of the envelope from
outwardly curved ends of the condenser
body to stepped terminals extending ax-
ially outwardly from the ends of the
envelope.”

The Patent Office rejected the appli-
cation, holding that the invention lacked
novelty in the light of previously
granted patents, two for electron dis-
charge devices, two for similar patents,
and one for a short-wave tube.

“The design,” said the Patent Office
Board of Appeals in sustaining the re-
jection, “shows a cylindrical condenser
body enclosed in a bulbous glass en-
velope with external connector caps. The
shape of the envelope suggests that it is
made in two similar halves united by a
fused peripheral seal around the inserted
condenser. The evacuation of the sealed
envelope to protect the enclosed ele-
ments and the mode of sealing specu-
lated upon above, are obviously utili-
tarian features not involved in the
design under consideration.”

The inventor appealed from these ad-
verse decisions and in its reversal of the
rejection the Federal court said, “We
feel constrained to disagree with the
concurring conclusions reached by the
tribunals of the Patent Office. In con-
sidering patentability of a proposed de-
sign the appearance of the design must
be viewed as a whole.”

The patent law enacted in 1952 in
relation to design patents is in part,
“Whoever invents any new, original and
ornamental design for an article of man-
ufacture may obtain a patent therefor.”

The original design-patent law passed
in the early years of the last century
provided for a patent only for “any new
and original design.” It was not until
the amendment of the law in 1902 that
this present phrase, “new, original and
ornamental design” was included in the
statute. In that sentence however are set
out the three essentials for a design
patent—new, original, and ornamental.

An application for a patent of this
character on a radio loudspeaker

* 3712 75th St., Jackson Heights, N. Y.
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concurring conclusions reached by the
tribunals of the Patent Office. In con-

ALBERT WOODRUFF GRAY*

claimed, “An ornamental design for a
loudspeaker,” with the drawing disclos-
ing a loudspeaker with a circular out-
line. A design patent had previously
been issued for a loudspeaker with an
octagonal outline. From the rejection of
this application by the Board of Ap-
peals of the Patent Office the inventor
appealed. The appellate court in its af-
firmance of the rejection based its con-
clusion on the absence of one of these
essential features—originality.

“In order to sustain the application
we must find that the change of design
from an octagonal sound board to a cir-
cular sound board is inventive in char-
acter, This we cannot do. The mere
choice of a well known geometric form

. rather than another equally well known,

which does not in any way modify the
other portions of the design cannot sup-
port a patent.”

Another decision of the I'ederal court
at that time sustained the rejection of a
similar application for its lack of both
artistic conception and invention. That
application was for a radio repro-
ducer resembling a common mantle
clock with an elongated base and a
curved top. Two design patents hiowever
had already been granted on similar de-
signs thus depriving the applicant of a
claim for either ornament or invention.

“Applicant’s radio reproducer,” said
the court, “was made to imitate and
resemble a common mantle clock. In
general configuration, except as to the
degree or slant of the curves or angles,
there is very little difference between
this design and the previous design of
a sectional clock case.

“In the front of the case is a circular
opening of substantially the same size as
the previously patented design. In appli-
cant’s design the opening is covered by
a grill instead of a clock face through
which sounds from the radio are trans-
mitted. In the other previous design of
a prism plate we find substantially the
same configuration as in the grill work
of applicant’s design.

“In other words, if the previously
patented clock case was fitted with a
prism plate and used for a radio repro-
ducer, substantially the same result in
purpose and ornament would be accom-
plished. Applicant has combined two old
features without new ornamentation.
There is no such new inventive beauty of
artistic conception as to be patentable.”

In another appeal involving a cone-
shaped loudspeaker before that court

there 1s very little ditterence between
this design and the previous design of

[ SR BRI &£

the following year, it was held that no
invention was shown over an octagonal
one. “The right to make any article,
round or square or in any other stand-
ard form or shape,” said the court, “is
inherently open to all and novelty can-
not be predicated on a design for a
square candle instead of the ordinary
round one.”

The essential of invention, the novelty
required by the statute for a design pat-
ent was emphasized in the decision by a
Federal court in Michigan, in which
that court said, “Design patents stand
on as high a plane as utility patents and
tequire the exercise of as high a degree
of the inventive faculty.” Here an appli-
cation had been made for the patent of
a combined testing and charging stand
for electric batteries. It had been cus-
tomary before that time in battery shops
to use a rack or bench for batteries.
The subject of this patent application
was the design of a cabinet with a door
concealing the batteries and protecting
customers from any possible contact
with electrical connections and on the
face of this box or cabinet was installed
an arrangement of indicating dials.

The court in refusing this patent ap-
plication followed as an authority an
earlier decision which had sustained the
rejection of a design patent application
for an automobile lifting jack.

“There is no invention,” said that
court, “in merely selecting and assem-
bling the nost desirable parts of difterent
mechanisms where each operates in the
same way in a new device as it did in
the old and effects the same results.

“It requires only the commonest kind
of skill, such as any mechanic ordinarily
skilled in the art could and would have
exercised, to borrow from well known
styles of jacks one or more of their op-
erative parts and put the same into an-
other, there to perform the same func-
tion as such respective part performed
in the first.

“This lifting jack patent, for want of
patentable invention and novelty, can-
not be sustained, The production of
such a design did not call for the exer-
cise of the creative faculty. Originality
is wanting. The beauty of the design is
not impressive. For these reasons the
patent must be held invalid.”

In the conclusion of its decision in
the case involving this battery testing
cabinet, the court added, “The patent
design lacks both ornamentation and

(Continued on page 52
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CABINART ’56
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MODEL 11
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MODEL 27U @
MODEL 28U @
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MODEL 70
MODEL 7112
MODEL 7115
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MODEL ST-
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KIT27K @ a

KIT 26Kk @ MODEL 27K
KIT 80 MODEL 28K - -

KIT 8112
KIT 8115
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®* TWELVE NEW HI-FI KITS . . . EVEN A HI-FI STORAGEWALL

KIT KST-9

ACC-1
ACC-2
ACC-2U
ACC-3
ACC-4
ACC.-5
ACC-6

4c7a  and NINE HI-FI ACCESSORIES FOR THE SOUND ENTHUSIASTS.

TURNTABLE BASE
WITH LEVEL

AND LEVELING
DEVICES

RECORD
CABINETS
. 3 SIZES

Each CABINART design is an engineer’s I I I CABINART ‘56 CATALOGS: el
answer to an individual hi-fi equipment . T
storage problem. Each cabinet, prop- h
erly‘used, is a designer’'s expression of e —
the elements of good furniture design. z 1. EQUIPMENT STORAGE
1f your hi-fi dealer does not stock 2. EQUIPMENT/ENCLOSURE KITS
Cabinart, write for the name of our 3. REBEL HORNS & SPEAKERS
nearest Cabinart dealer or mail order 4. THE CABINART STORAGEWALL
factary and Offices: B‘klyn , N. Y, house. 5. HI FI ACCESSORIES
—
- * . > . . -
cabinart The pioneers in high fidelity radio furniture
Cabinart is a division of G & H Wood Products Co., Inc. @ 99 N. 1ith St. @  Brooklyn 11, N. Y.
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New Equipment

Triad Amplifier Kits HF-3, HF-12, HF-18, HF-
40—Recheck on Crestwood 304 Tape Recorder

ECAUSE of the fact that this particular
line of amplifiers has not been built
and then tested as is the normal pro-
cedure for EgurpMmenT REPORTS. this sec-
tion is titled “New Equipment” and serves
in a similar manner to describe these four
amplifiers that are intended for the home
constructor, and which are so well engi-
neered as to warrant an especial mention.
Kit amplifiers—as well as test equipment
—are popular with the home constructor
because they provide all the necessary parts
for the finished product in a form that 1s
sufficiently complete that the builder does
not have to shop around for the last serew
or for an escutcheon plate that will provide
him with a commercial-looking finished
product. And because they are intended fer
construction by the inexperienced builder,
they are usually engineered to a high degree
of perfection so that it is easily possible for

even the complete novice to end up with a
piece of equipment that will work right
from the start with performance as good as
would be expected fromm a factory-built
unit, Manufacturers of radio and television
sets have been known to depend on minor
amounts of regeneration to obtain the
desired performance, and in those instances
the placement of leads is likely to play an
important part in the final performance.
With a kit amplifier or test instrument,
the manufacturer must “iron out all the
bugs” before he puts the device on the mar-
ket to avoid considerable dissatisfaction
from his customers and a large amount of
letter writing whch is unsatisfactory to
hoth customer and manufacturer—as well
as being expensive for the latter. Thus any
kit that reaches the market must give a
high degree of satisfaction to the user,
must be thoroughly documented as to the

Fig. 1. Triad HF-3
Preamplifier and
control unit.

exact steps taken in construction, and must
be so thoroughly stable that no trouble
shooting will be necessary—a procedure
that could never be followed by an inex-
perienced builder. Every kit that we have
been privileged to examine over the past
year or so has come up to these require-
ments satisfactorily.

The Triad line of amplifiers consists of
a self-powered preamp-tone control unit,
a 12-watt model with built-in preamp and
tone-control section, an 18-watt amplifier of
the Williamson type, and a 40-watt ampli-
fier employing a pair of 6146’s. The last
two models require separate control sec-
tions.

The preamp-tone control unit, HEF-3,
consists of a 12AY7 preamplifier stage, fol-
lewed by a 12AU7 which provides addi-
tional gain for the tone-control functioning.
The preamplifier is designed to accommodate
both magnetic and crystal or ceramic
pickups, the latter being reduced to a con-
stant velocity characteristic by the use of a
low value of input resistor. Nine character-
istic curves are provided, which cover prac-
tically any recording characteristic that
might be encountered. Bass and treble tone
controls operate to bypass a cathode resistor
for the boost positions and to shunt either
highs or lows—or both—to ground for the
cut positions. The power supply provides
280 and 275 volts, well filtered, for the
plates, using two chokes and 90 uf of ca-
pacitance in the filtering. Tt also furnishes
12 volts d.c. for the heaters, thus ensuring
a very low hum level for the unit. The
schematic of the HI-3 is shown in Fig. 2,
while the external appearance of the chassis
1s shown in Fig. 1.

The 12-watt model, HI-12, consists of
this same “front end” (except for the
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Fig. 2. Schematic of the Triad HF-3 preamplifier and control unit.
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You're looking at excitement in

Excitement is the word for it . . . your reaction when

you first hear music ... music re-created through
a Jeansen authentic high fidelity loudspeaker.

And you'll feel this excitement again and again

. with every added hour of musical revelation,
with each new disc or tape you try.

You probably won’t try to analyze the exhilara-
tion, the sense of complete satisfaction that grows
with time; you don’t really need to, for the sound
speaks for itself.

But naturally there are good reasons why Jensen
is not only a hobbyist's choice in high fidelity, but
also is winning instant acceptance in the homes of
music lovers everywhere.

Listening is easy, smooth, comfortable. There is
realism without trace of nerve-tensing shrillness or
vaguely disturbing mechanical effects. You're

your life!

free, ready to hear what the artist wants to say.
This is due to fine balance, smoothness, wide
frequency range, absence of appreciable distortion,
false coloration and overemphasis—all in notable
degree . . . with a finesse culminating over a quarter-
century’s specialization in fine loudspeakers.

You can set your own standard of high-fidelity
with Jensen. Make it as high as you like. You're in
for excitement in your life!

(cop left) PR-100 Imperial, 3-way system $525.00 in Mahogany;
$535.00 in Blonde. (top center) TP-200 Tri-plex, 3-way system
$312.70 in Mahogany; $316.80 in Blonde. (top right) CT-100
Concerto, 2-way system. $164.50 in Mahogany; $168.00 in Blonde.
(lower left) DU-500 TV-Duette, 2-way system $85.50 Blonde Oak,
brass hairpin legs. $82.50 in Mahogany, wood legs. (not illustrated)
DU-400 TV-Duette $49.50 Blonde or Mahogany finish, wood
legs. (lower center) DU-300 Duette ““Treasure Chest” 2-way
system $76.50; wrought iron legs $4.25. (lower right) DU-20L
“Duette” Reproducer, 2-way system $62.50 in Burgundy pigskin-
grained Fabrikoid.

€NICIY VANUFACTURING COMPANY - 6601 SOUTH LARAMIE, CHICAGO 38
DIVISION OF THE MUTER CO., IN CANADA, COPPER WIRE PRODUCTS, LTD. LICENSEE

WORLD'S QUALITY STANDARD FOR MORE THAN A QUARTER CENTURY

You probably won'’t try to analyze the exhilara-
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d.c. heater supply) followed by a three-
stage power amplifier ending with 6V6’s
—the power section consisting of a 6S]J7
direct coupled to the first grid of a 6SN7
and the first plate of this tube is direct-
connected to the second grid to form the
phase splitter. The output from the phase
splitter is taken off the cathodes of the

6SN7. Feedback is returned to the cathode .

circuit of the 6SJ7, and output impedances
of 4, 8, and 16 ohms are available.

The 8-watt model, HF-18, is a conven-
tional Williamson amplifier which may be
used as an Ultra-Linear with a few simple
changes in wiring—both hookups being
shown in the instructions. The power sup-
ply filtering is thorough, and furnishes 480
volts for the KT-66 output stage through
one choke, 455 volts to the driver through
two chokes, and lower voltages throngh RC
filters to the first stage and phase splitter.

The 40-watt model, HF-40, is shown in
Fig. 4, and pictured schematically in Fig.
3. It consists of a 6S4 input stage driving
a 654 split-load phase splitter, followed by
a pair of 6S4’s as a driver stage and the 6146
output stage. The 6146’s work with a plate

40

UIFECT Coupled 10 TIe ArsST 8rid Ol a ODIN/
and the first plate of this tube is direct-

Fig. 3 (above) Sche-
matic of the HF-40
amplifier, and Fig. 4
(left) its external
appearance.

supply of 530 volts and a fixed hias of 40
volts, with the tubes being separately ad-
justable from about 35 to 54 volts. A volt-
age divider supplies 440 volts for the driver
stage, and a regulated power supply pro-
vides a fixed voltage of 180 for the 6146
screens and for the input stage and phase
splitter. Feedback extends from the sec-
ondary of the output transformer to the
cathode of the input stage.

In addition to the normal schematic of
the amplifiers, complete pictorial drawings
of the finished units are furnished, together
with detail drawings of the subassemblies
such as phono equlization switches, mount-
ing of parts, and so on. The instructions
for step-hy-step construction are clear and
concise, and are sufficiently complete for
even the most inexperienced constructor.

On listening tests all four models perform
satisfactorily with no “bugs” or idiosyn-
cracies that could be detected. Phono
equalization seems to be adequate in the two
models with preamplifiers, and the tone
control action is smooth and offers a low-
frequency boost curve that is preferred by
some listeners.

age IVIUEr SUPPLES +4U VOIS 105 Ule ulivel
stage, and a regulated power supply pro-
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The manufacturers are to be compli-
mented for the clarity and simplicity of the
constructional information, and for the
workmanlike design and layout. Decals are
furnished for the chassis, and while the
control unit, HF-3, might require some
thought on the part of the constructor to it
it into a cabinet conveniently, its perfor-
mance is sure to be considered satisfactory.

This description of the kits was not in-
cluded in the section on AMPLIFIERS AND
FREAMPLIFIERS in the January, 1955, issue
because it was felt that they deserved a
more complete presentation. S-15

RECHECK ON CRESTWOOD 304
TAPE RECORDER PERFORMANCE

The performance curves for the Crest-
wood Model 304 Tape Recorder which ap-
peared in the June issue left something to
be desired with respect to the quality of
recording from radio or microphone input
and playback from the tape so recorded, al-
though the performance from the Ampex
standard tape was considered quite satis-
factory. Crestwood engineers differed with
us in their measurements of this unit, and
suggested that it was possible that an error
had been made or that possibly the change-
over switch was not making proper contact.
Our own measurements did not seem to
come up to what would be considered nor-
mal, and further checks were made on
another unit of the same model. These
measurements indicated that the response
from radio and microphone inputs followed
those from the standard tape and that the
curves of the “in and out” measurement
should fall within the same limits shown in
the portion of the curves labeled “Tone
Control Range.”

We are pleased to he able to report that
this instrument does work better than it
appearcd to under the first observation,
since the Crestwood 400 series of recorders
gave such a fine performance and it was
to be expected that the 300 series would fall
m the same category. S-16
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Inside and out . ,
PRESTO

makes the best!

An inside view of the heart of the
Pirouette turntable. .. a single movable
plate on which 3 idler wheels ave
mounted. A flick of the control lever auto-
matically engages the proper idler for
the desired speed, eliminating excessive
wear on idlers. This mechanism is made

the pRESTO quality way...throughout.
The name PRESTO is always your assur-
ance of the finest in parts. .. the greatest
care in production ... PRESTO never cuts
a corner on quality!

The most advanced turntable
for professional use!

PRESTO PIROUETTE
T-18-H Turntable
The revolutionary T-18
model with hysteresis molor.

S108

1rouelle
T-18

streamlined, compact, trouble-free...featuring the revolutionary flick shift
...one sideway flick selects any speed...331/4;, 45, 78 rpm

PRESTO PIROUETTE
T-68 Turntable
16” version of the stream-
lined T-18 . . . heavy-duty

The turntable of the future is here
today...in the PRESTO Pirouectte...
a marvel of brilliant engineering,
precise balance and simplicity.
Three idler wheels are mounted on
a single movable plate. A sideway

ically engages the proper idler!
Trouble-making arms and shift cams
are eliminated, idler wheel wear sub-
stantially reduced, trouble-free per-
formance is assured. These PRESTO
quality features assure lopnotch

wonder. $79.50

flick of the control lever automat- performance all the way:

o Finest turntable motor ¢ Extra heavy-weight, wide-bevel aluminum table
* Precision deep-well bearing * Presto quality-engineered throughout .
A beautiful 12" turntable in smart felephone black with brushed chrome accents. $53.50.

PRESTO SR-27 TAPE RECORDER
value of a lifetime

You get top value in this superb PRESTO tape recorder.
3-motor drive...separate record, erase and playback
heads . .. fast forward and rewind. No take-up reel clutch.
No idler pulleys. Top performance, rugged construction,
ideal for studio or home recording. Complete with A-920
ampliher unit (pre-amp, equalizer and 10 watt amplifier)
only £485.

PRESTO PIROUETTE
T-68-H Turntable
The 16” streamlined turn-
table withhysteresismotor.

$134

PRESTO RECORDING CORP.

Send this coupon for more information ’ Dept. A-9

PARAMUS, NEW JERSEY

Rush catalog sheets an prEsTo Pirouette turntables,
SR-27 tape recorder and advise name of nearest
presTO distributor,

RECORDING CORPORATION
PARAMUS, NEW JERSEY 5
Export Division: 25 Warren Street, New York 7, N. Y, Gy AL
State

Canadian Division: Instantaneous Recording Service, 42 Lombard Street, Toronto

WORLD'S LARGEST MANUFACTURER OF PRECISION RECORDING EQUIPMENT AND DISCS
1

{. @ \ | A heavtiful 127 " %mwmm\blﬂ@knwnh bl"l'JShed cramnet dreants) $53.50.
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1. Pipe Organ

Y FIRST CONCLUSION, as I look at and
listen to the following batch of pipe
organ records, is that there is still

a confusion of aims and interests. For
whom are these records intended—for what
variety of interest? The music? The organ
itself? The performer and his technioue?
The low bass, for hi-fi systems? And if the
music—which kind of music? We have
everything here from theatre-organ pops to
Reger, Widor, and Vierne, not to mention
a gent who appeals to a different school of
listener, Mr, J. S. Bach. I find that the
thinking which assembles these rccords is
still on the fuzzy side, or perhaps more
likely, represents too many recording cooks’
ideas in the broth.

I still feel that the first volume of the
Aeolian-Skinner “King of Instruments” se-
ries, with the detailed analysis of organ
tone and tonal usage by G. Donald Harrison
was one of the best records on the organ
so far put out; it was to the point, unequiv-
ocal, well marshalled in its musical material
for direct and specific ends. Similarly, the
splendid Biggs album “Art of the Organ”
from Columbia, featuring numerous Euro-
pean organs, very old and very new, in a
beautifully balanced program of Pachelbel,
Buxtehude and Sweelinck, (giants of the
late 17th and early 18th century) was an-
other well-thought-out job : the organs first,
the music second but in perfect harmony, a
single and sympathetic performer and. as
a useful incidental, some very fine hi-fi
sound. See below for its successor.

And in case you think I'm an organ snob,
the “Mighty Wurlitzer” recording reviewed
below is just as good in its own entirely
consistent way. No question about its in-
terest and intent and it’s a whiz of a record
in its own area. The others aren't so ecasy
to pin down.

Bach: Toccata in D Minor (A Hi-Fi Adven-
ture) . E. Power Biggs. Various organs.
Columbia ML 5032

This successor to Mr. Biggs's SL 219, that
featured three composers on numerous European
organs of the classic period, is a stunt and a good
one, quail though you may at the prospect of a
single piece repeated 14 times, ad semi-nauseam !

Mr. Biggs toured numerous countries on his
organ-hunting expedition and upon each organ
hie played, in addition to the aforementioned series
of works by the three big “‘pre-Bach” organ com-
posers, a performance of the famous Toccata, by
Bach, the one that Stekowski arranged for orches-
tra and that Disney put into his “TFantasia.”
{ Merciiully, Biggs omits the long fugue that goes
with it, except for one playing at the end of the
record ; the Toccata is relatively short and easy

* 780 Greenwich St., New York 14, N. V.
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s0una. See Below 1or 1ts SUCCesSor.
And in case you think I'm an organ snob,

EDWARD TATNALL CANBY*

to repeat, but 14 versions of the fugue would be
a lot too much.)

The Toccata repetitions are surprisingly easy to
take, nor do you really have to play all 14 versions
one ofter the other unless you are chained hand
and foot to a changer mechanism. The reasons
aren't hard to find. Here we have a set of arbi-
trarily fixed conditions—same player, same piece
of music—which serve to high-light rather star-
tlingly some of the variables that otherwise would
go unnoticed. Good.

The first thing you'll notice, as the Toccata ends
and then begins once more, is the extensive, if
subtle, differences between organs, within the
framework of a single tradition and sound-style.
Second, you'll hear acoustics differing sharply
from relatively dead to ultra-live, and you’ll begin
to understand how intimately the organ and its
acoustics are bound up with one another.

Next you’ll suddenly begin to realize, as Biggs
begins this same piece again and again, that he is
playing for the acoustics, in each hall, that he
waits deliberately for the reverberation to die to
a certain point before coming in with a following
passage, that he gauges the tempo to the rever-
beration, registers the pipes so that thc details
come through best in each acoustic situation. The
various versions are, indeed, quite unlike each
other, in ways that are abundantly clear and en-
joyably evident to the listening ear.

A good lesson for us here. Orchestral conduc-
tors do the same; even pianists. But in such cases
there can be very little physical change of tone
color in the acoustic adaptation. Nevertheless, if
we had, say, the Amsterdam Concertgebouw on
tour, recording the same piece in 14 different halls,
you would without the slightest doubt hear a simi-
lar variation in performance, the conductor play-
ing up to the acoustics quite literally phrase by
phrase.

And finally, to return to Biggs, you will dis-
cover with a slight start, I think, that old Bach,
too. was playing directly for his acoustics. The
old bird knew his organs! The Toccata is most
remarkably well written to take advantage of dic-
away time as a dramatic force. Why else the
many sudden pauses, why else the fancy solo flour-
ishes between chords, the arpeggio figures that
blend into dynamically moving harmony (like a
transient wave form, never fixed but always in
the process of change)?

As you become familiar with the Toccata you'll
hear that Bach even wrote those flourishes and
furbelows in such a way that in each of them the
preceding harmony is still implied—and can be
carried over as an actual die-away echo, blending
with the flourish itself. You adjust your playing
tempo to fit the echo. And you time your dramatie
pauses too, allowing the reverberation to die away
into the last far corners of the huge building (or so
it seems) before going on to the next harmony., All
this Bach intended, and in cach of the 14 versions
of the music Mr. DBiggs plays a shade differently,
with his ear closely tuned to the building itself.
That is proper organ playing.

As for the “Hi-Fi Adventure’” aspect, the sound
is beautifully captured and presents great variety,
as well as a good deal of solid bass. High-quality
engineering rates a hi-fi encomiuin all right. But
in the end, the above musico-acoustical points will
be your primary interest in the listening. After all,
good fi is, and ought to be, a means to an end.

too. was playing directly for his acoustics. The
old\nbivd 1
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The King of Instruments, Vel. 1V: Hilliar at
St. Mark’s. (Mt. Kisco, N. Y.) Aeolian-
Skinner Organ Co., Boston 25, Mass.

This series, like the Moller series (below), is
an organ-builder's project, recorded and sponsored
by the makers of the instruments themselves. The
basic intent. thus, is to demonstrate the company’s
instruments.

But to whom? There we find the usual problem.
Here we have a particular organ, that of Saint
Mark’s at Mt. Kisco, and a featured organist,
Mr. Hilliar. (Earlier “King of Instruments" per-
formers were in part anonymous). Good—two
solidly fixed factors, making for clarity and organi-
zation on thc disc.

There remains the music and the playing. Mr.
Hilliar’'s program is unexpected in that all hut
one of the works come from the great period of
17-18th century organ music. The one, by still-
living Marcel Dupré, stands out rather startling
from the rest of the disc, which features Bach,
Pachelbel, Loeillet, Arne, of carlier times.

I find the Hilliar playing of Bach ¢t al rather
deliberate, ultra-careful, especially in the orna-
ments which are “spelled out’” note by note as
though Hilliar were following a rule book. On the
whole a bit stodgy and unimaginative, though the
registrations are very nice and the ornaments are
technically correct. (But how about the double-
dotting that is lacking in the big Couperin organ
Mass?)

Recording is technically gorgents but, for my
taste. a bit too clinical and close-up., Understarnd-
able in view of the company’s special interest in
the instrument itself.

Music for the Organ, Vol. I, M. P. Moller,
Inc. The Geo. Washington Memorial Shrine,
Alexandria; the Double-Ariste Organ. Ed-
ward Linzel, ‘Ernest White, organists.

Auother organ company, offering the sound of
a huge organ (Washington Memorial) and
relatively small one—and the contrast is perhaps
not just what the company intended. The “‘small”
organ makes the most noise in these records!

It’s not easy for those who are unfamiliar with
records to keep in mind that there is 1o such
thing as absolute volume in recording. Instead,
there is absolute recording-level, which is roughly
the same regardless of sound source. whether the
sound is a cricket or an atomic bomb. What has
happened here is simple enough. The level being
more or less fixed (on the average) by the record-
ing requirements, other factors have raised their
intriguing heads to distract our attention. The
small organ, for example, was bound to be recorded
at a closer mike range than the big one. Its acous-
tical surroundings are, naturally, less enormous
and less alive. Thus the small-organ sound is much
sharper, edgier. the dramatic contrasts hetween
full volume and pianissimo more literal and more
extreme, as rccorded.

The big organ, a whopper in a huge hall, is
heard at a distance and with vast reverberation.
The music is ultra-clear-——thanks both to the organ
builders and to Edward Linzel, who does the
playing and chose the registrations. But the sharp
edges are mellowed and blurred, the contrasts in
volume comfortably rounded off, the whole softened
and toned down.

Result: the “big" organ sounds with a velvety-
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VES TIME...MONEY...RECORDS

- Now! <&,
E CARTRIDGE

with exclusive

CLIP-IN TI

stylus . . .

anyone can replace G-E Styli...instantly!

® Years ahead clip-in stylus design turns this neat lation time or expense! The CLIP-IN TIP makes
trick. With the G-E CLIP-IN TIP, replacementis it easy to @/ways use good styli . . . never worn
made on a moment’s notice . . . af home. No trips edges that injure records. Best of all, it is the finest
to a store... no long waiting period ... noinstal- performerinall of G.E.’s famous cartridge history.

General Electric Company, Radio & TV Department, Section R4495, Electronics Park, Syracuse, N. Y.

Simply raise the tone arm sufficiently to permit free rotation  The worn stylus insert slides out easily and you insert a new
of the CLIP-IN TIP stylus. No more effort than is required  one in its place. That’s all with a G-E CLIP-IN TIP. Needs
when changing from 78 to LP playing position. no diagram . . . requires little effort . . . lirtle time.

ingl ih his f 5 ; ise th 1
e svgle sl hve s G oo B risehe ol o ENERAL @B ELECTRIC

existing G-E dual cartridges or new single and dual types.
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custom quality in a
perfect package 4* high

Here is the tuner that offers you more
for your money in every way: extraordinary
high fidelity tone, exceptional
selectivity and sensitivity, more gain and
high output, beautiful *‘space-saver” design.
The RAULAND ‘‘GOLDEN GATE brings
you a revelation in FM enjoyment,

a new experience in AM listening.

with every desirable feature. ..

FM response, * .5 db, 20 to 20,000
cycles; AM, * 3 db, 20 to 5,000 cycles.
Sensitivity: FM—35 microvolts for 30
db of quieting; AM—5 microvolts for 1.5
volts output. Separate RF stage on
both FM and AM;
discriminator with dual
limiters; Cathode follower
with 2 outputs; AFC; flywheel
tuning; FM di-pole antenna, etc.

i
fr
|
l

"*space-saver” design

Only 4” high—fits anywhere.
Beautiful charcoal black
marbleized finish with brass

control escutcheons. Also
easily mountable behind any
custom panel. Tuner may be used
up to 200 feet from amplifier.
Hear the
RAULAND
“Golden Gate’ Tuner
at your Hi-Fi dealer,
or write for details

RAU}AND-BORG CORPORATION
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smooth and rather pgentle effect; whereas the
“small” organ, all edge and closeness, will blast
you out of house and home if you're not careful.
It was too much for a not-too-compliant stylus I
was using.

A consistent musical
pot-pourrt of this and that and the other. As
might be expected, the organist’s composers.
Vierne, Reger, Widor, (the eternal Three of the
organ-playing profession) sound the best. Defi-
nitely not a record for the general music lover,
nor yet much of a hi-fi rccord, thanks to conditions
mentioned above.

César Franck: Three Chorals for Grand Or-
gan; Prelude, Fugue et Variation. Ernest
White, organist. Discurissities BCL 7280

Here we have a performer and a composer
featured (on a Méller organ). Ernest White,
who also plays in the Moller recording above, is
an expert and experienced organist of wide knowl-
edge and virtuoso technique, but, for my ear, a
hard player whose authoritative performances are
often rhythmically tense and inflexible, whose
registration is on the steely, ultra-brilliant side.

César T'ranck is, of course, of the opposite tem-
perament as we all know from his music—a gentle,
soft-hearted, eloistered little man whose music
soars with the utmost poetic honesty if sometimes
at too-great length and diffuseness. These mild but
lengthy chorals, frce variations or fantasias, rather,
on sturdy and typically Franckian themes, can be
played with poetry and atmosphere; here they
lack both. Hard, dogmatic registration, inflexible
tempos, impart a chrome-plated taste to musie that
should be all honey and malted milk.

Robt. Elmore: Rhythmic Suite; Rhumba.

Boellmann: Ronde Francaise. Roger-Du-

casse: Pastorale. Edward Linzel, organist.
Discuriosities BCL 7201

Mr. Elmore’s Suite for my ear is all noise and
precious little musie. Here we get into organists’
music for a fare-thee-well—that the professional
organist loves to produce on a powerful instrument
(and the organ composer too). A lot of people like
the sound, I guess, but to me it’s as dry as dust.
The other works are musically more accessible
though I'd hardly expect them to rate as first-
quality music outside of the organ world. This
one is a genuine organist’s organ record.

John Harms Plays Bach Chorale Preludes
and Other Works. Unicorn UN 1004

Here is another approach to the organ record,
from the new Boston-based Unicorn company.
Harms is not only an organist but also conductor
of a well-known ehorus carrying his own name.

The two sides of the record are musically con-
sistent, one of Bach, the other of recent musie of
the neo-Romantic sort. The organ sound here is
fruitier, more gentle even in the loud parts, than
that of the Discuriosities recordings preceding and
Mr. Harms shows himself as an excellent and
musical player of this juicier sort of organ litera-
ture, as exemplified by the works on his Side 2.
(Only the last piece, a “Carillon” by Vierne, lets
go with these typical organ roarings and thrash-
ings-about.)

The Bach on Side 1 is more problematical. The
playing is, somehow, that of the good professional
keyboard man at work on a problem in registra-
tion and finger-technique—the notes are all pres-
ent, the sounds are appropriate, but the spirit that
some of ‘us recognize in old Bach is missing, Mr.
Harms evidently doesn’t hear these works as the
“big"” pieces, the profound expressions, that they
can be.

You’ll find the same thing among pianists who
play the “Well Tempered Clavier” preludes and
fugues or the Bach Inventions as though they
were eompetent academic finger exercises—which,
oddly enough, they are. But they are much more
than that, too, and so also are these chorale pre-
ludes elaboration-variation on hymn tunes and on
the emotions expressed in the texts of the tunes.
“Out ol the Depths I Cry to Thee,” for instance.
Not exactly a suhject for a finger exercies.

In line with this somewhat professional attitude,
the Harms Bach omaments—the added disson-
ances, turns, trills indicated by special signs—are
consistently incorrect from beginning to end,
distorting the musical sense of the playing
(whereas Hiliar’s, in the “King of Instruments’
disc are laboriously correct, right out of the
book.). Like a good many keyboardists who don’t
specialize in Bach and his time, Mr. Harms evi-
dently isn’t especially aware of their musical im-
portance.

mgs-avout. )

The Bach on: Side 1 i3 _more problematical, The

Johann Pachelbel:
Chorale Preludes.

Joh. Gottfried Walther: Concerto and Chor-
ale Preludes. Luther Noss, Holtkamp organ,
Yale Univ. Overtone 8

Here's an organist who has progressed beyond
the organ pot-pourri, beyond the collection of one
or two big composers, into the specialty range:
two less-known (but big) men of the Bach period,
back in the early 18th century. But the odd thing
is (and it doesn’t surprise me a bit) that the re-
sulting sound is a good deal morc easily listenable
for the average music-lover than the organ records
that wrench you violently from one style to an-
other, one type of music to another type utterly
unrelated. Who ever first put over the idea that
the pot-pourri made for easy listening!

The good reasons why this disc can grow on
you without too much trouble are: (a) There are
only two composers, two personalities, to get in-
troduced to, and both are from the same back-
ground and time. (b) They knew their musical
business very, very well. (¢) Mr. Noss, the organ-
ist, knows his—knows the music, the composers
and the background as well as how to play with
feet and fingers. (d) The machine is a good one,
and well recorded.

Of the two sides, the Pachelbel side is the best
for listening. He’s a bigger, more dramatic com-
poser, although earlier, and his music lends itself
better to brilliant, jolly tome colorations, Herr
Walther, a contemporary of Bach, is a milder, less
imaginative composer (at least in these works),
tending to the academic in a nice sort of way.
Seemns he was a celebrated lexicographer as well
as an organist-composer, which might account for
it.

Actually, this Holtkamp organ is two organs in
one. in the transept and the apse of the Battell
Chapel at Yale (1951). The first three Pachelbels
on Side ! are played on the apse organ and I like
the sound better than that of the rest of the disc,
made on the transept division, Maybe it's the
recording, which in the apse seems nearer, more
apt for hi-fi sound, or in the organ itself and the
registration, which is highly colored and full of
variety in the apse recordings, This part of the
record is really first rate and a wonderful aural
entertainment. Try Band 2 for one of the jolliest,
most good humored, un-Baeh-like fugues you’ll
ever hear.

The Mighty Wurlitzer Pipe Organ. Gordon
Kibbee, organist. Starlite ST 7002

Here it is! The gorgeous, fat, multi-colored
theatre organ, 256 stops including a real brass
trumpet and a sax section and a real piano (played,
we can suppose, by remote control), plus the usual
belly-jiggling vibrato, the harps and echimes and
steam calliopes . . .. phew!

There's only one trouble with my copy. It ar-
rived so badly warped that the pickup skips every
other groove, and the cover was ripped open on
three sides . . . but it really didn’t matter much;
I got the general idea easily enough by putting a
weight on the pickup. Such sounds as you can
hardly believe (unless you're an old-time movie-
goer) whole orchestras of ‘“real’”” brass, crashing
chimes that miake you jump, wondrously nasal
snorts and grunts, pulsing melodies, a new stop
and a new sound every few seconds.

Arrangements in the “modern’ (i.e. radio)
manner of everything from ‘“Pal Joey” and “You
Mustn't Kick it Around” and each and every one
is a gem of theatre-organese, the purc aud windy
power stuff that is fast vanishing today hefore the
pale onslaught of electronics, Hi-fi? Absolutely
terrific.

Toccatas, Fugue and

* * *

Quite honestly, aside from the very special
Biggs Toceata in D Minor fourteen-fold, the only
two records in the above batch that I really en-
joved (and would have acquired on my own) are
these last two, poles apart. On the one hand,
Pachelbel & Co. from 18th century Germany and
on the other, the Mighty Wurlitzer. It’s a funny
world.

2. Looking ‘Em Over—Decca

Decca’s current output, largely from
European 1mpoxts of a wide variety and ap-
peal, makes an interesting contrast with that
of M-G-M surveyed last month, which is
recorded exclusively in the U. S. These rep-
resent two opposites in policy; most com-
panies combine European imports with
American-made recordings.

(Continued on page 50)
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Now Top Quolity KINNGHT Hi-FL Compowsits

CUSTOM DESIGNED FOR THE EXPERTS=THE VERY FINEST FOR LESS

e Response, *
20-40,000 cps

0.75 db, e Continuously Variabie

Loudness Control

e 16 Positions of e Rumble Filter
Record Compensation e Separate Tone Controls
e Variable Damping Control e Hum Balance Adjustments

This superb new amplifier is housed in a beautiful space-
) saver metal case finished in attractive cork-grain with
"1 gold-tone control panel. Only 4 x 1515 x 11",

(| 30 lbs.

Shpg. wt., 1 $9425
94SZ701. NETonly......................

New Knight DeLuxe 24-Watt High Fidelity Amplifier

New Knight “Bantam” 12-Watt Hi-Fi Amplifier

e 3-Position Record Compensator
e Variable Damping Control e 6 Inputs
e Loudness Controt o Built-in Preamp

Maximum value in a versatile, top quality amplifier. In
handsome case, with smart cork-grained finish. “Space-saver”
design, only 314 x 13 x 1015”. Shpg. wt., 14 lbs.

94SX700. NET only............................ $61.95

e + 0.5 db, 20-20,000 cps

e "Lock-in"' FM Tuning
o Latest 7-Tube Circuit
e |mproved AFC

e Output Level Control

e Wide Frequency Response

e High Sensitivity

A perfect match for the new “Bantam’ amplifier, in beautiful

cork -grain finish metal case, only 314 x 1115 x 91{”. Shpg.
, 10 lbs.

94 'sX 703. NET ONY. . oottt $62.95

ALLIED RADIO
Quanicols HE-FL Cendtire

100 N. WESTERN AVENUE, CHICAGO 80, ILLINOIS
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KNIGHT Custom Hi-Fi components are built
to ALLIED’S own special high standards. They
mcorporate the most advanced circuit de-
signs and the very best of materials and
craftsmanship to deliver outstanding per-

e 'Lock-in" FM Tuning (AFC) e Tuned RF Stages on FM & AM
e Tuning Meter for FM & AM e FM Discriminator With
o Sensitivity: 5 Mv for 30 db

formance plus distinguished styling at very
moderate cost. All kN1GHT Hi-Fi components
are unconditionally guaranteed for one full
year. Here is the best in musical quality at
money-saving minimum cost.

ALLIED
EXCLUSIVES

New Knight Deluxe Basic FM-AM Tuner

Double Limiter
e 2 Cathode Follower Outputs
—Detector and Tape Recorder

quieting on FM; 5 Mv for
1.5 volts output on AM

Circuit includes 11 tubes plus rectifier. Matches Deluxe

Amplifier; :
with gold-tone control panel. Size: 4 x 1314 x
10". Shpg. wt.,

94 SX 702. NET only. ..

in attractive cork-grain finished metal case

94

17 Ibs.

New Knight “Uni-Fi” Tuner-Amplifier Combination

Single Chassis Construction—Simple To Install

Complete FM-AM Tuner—Preamplifier- Amplifier

Compact Styling—43 x 15% x 114"—Fits Anywhere

High Sensitivity for Weak Station Reception

o 10-Watt High Fidelity Amplifier With Every Advanced Feature

The logical high quality complete ensemble for limited-space

applications; an ideal

replacement for obsolete equipment in

existing cabinets. Available in cabinet illustrated or in chassis
form (414 x 15 x 1015").

94 SZ 730. Chassis only. Shpg. wt.,
94 SZ 731.
wt., 19 lbs. NET only

17 lbs. NET only . .$99.95
As above, in cork-grain finish metal cabinet. Shpg.
$105.50

ALLIED RADIO

ALLIED RADIO CORP., Dept. 17-)-5 I
100 N. Western Ave., Chicago 80, Iil. |
Ship me the following new KNIGHT Hi-Fi Components: |
|

|

$ closed |
[} Send detailed literature on new KNIGHT Hi-Fi Components 1
Name. |
Address. I
City Zone. State. l
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e Complete FM-AM Tuner—Preamplifier- Amplifier
e Compact Styling—43 x 15%% x 114"—Fits Anywhere

Now Kninht “Rantam’”’ Racie EM_AM Tniidi\\/ dmercaanadiokiHiah Sencitivity for Weak Station Reception
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Listening quality
is everything!

CHROMATIC Hi-Q7 %

Today all pickups, good, bad
or indifferent, have wide fre-
quency range. Yet, one will
perform smoothly, while
the others are harsh,
shrill, etc. The new
high output Hi-Q7
has BALANCE,
SMOOTHNESS,
LISTENING
QUALITY, not
equalled by any
other pickup. But
—only YOU can tell what sounds best
to you. Hear and compare the Hi-Q7
with any other pickup known and—YOU
be the judge.

Plays all speeds. Equipped with Chro-
matic DIAMOND and a sapphire stylus,
BOTH replaceable AT HOME. The
Hi-Q7 is magnetic, of course.

NEW COMPASS-PIVOTED
ARM

Universally acknowledged as the most
efficient arm—barring none. No restraint.
No frontal oscillations. No springs. No
fatigue. Highest tracing efficiency.
Equipped for stylus-pressure adjustment.
New adapter makes this superb Audax
arm usable with practically all carrridges.

STYLUS-BALANCE

‘. . . this really works . .

.? Canby

With the scales and gauges available here-
tofore, it has been impossible to check
stylus-pressure closer than 2 or 3 grams
—one way or the other. That is 50%
off-correct. This means deformation of
groove-walls, which explains much of the
echoes, ghosts and other distortion.
Stroboscope-like, STYLUS-BALANCE ac-
curately indicates correctness or incorrect-
ness of stylus-pressure. Works with any
arm and cartridge. ..... ... Net $4.80
(add 25¢ if shipped from N. Y.)
copy of “ELECTRONIC
FREE prONO FACTS” 4t your
dealer’s, or write us.

—

AUDAK COMPANY
500 Fifth Ave., dept. A, New York 36

Fine audio-electronic apparatus over 30 years
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STYLUS-BALANCE
‘. . . this really works . ..” Canby

AUDID sz

Edward Latnall Kanby

The Home-Grown Tape Program

program, on a war-time FM station

m New York. Not many people
heard it—on the old FM band—but that
didn’t make the job of putting it on the
air any less demanding.

The first show I cooked up, on mood
music, required 25 different 12-inch 78
rpm records in about 28 minutes and the
lady engineer with whom [ was to work
went on strike in a huff. After a two-
week delay I managed to reduce the ton-
nage to something like 20 discs and she
reluctantly went along—and from thence
foreward I never turned out a show with
less than a dozen or so tricky recorded
cues. It didn’t take long, either, to find
out that you could mix and blend and over-
lap records in some odd and wonderful
ways—if you could get the idea over to
the engineer who was to do the mixing
and blending.

I had two lady engineers on that sta-
tion. (The first one blew her top every
other rehearsal and, first thing we knew,
she’d gone off and got married.) In ’46
I shifted to a “real” station, New York
City’s own WNYC, and there, with oc-
casional interruptions, I've been ever since,
splitting the difference between AM and
FM. T soon found that the politic way to
get along, with my crotchety ideas, was to
bring in my own assistant from outside
to do the real dirty work—the mixing and
fading—and this system proved fine for
all concerned, especially the WNYC engi-
neers who, after all, had very few trained
musical minds between them, nor was there
any reason why they should.

And so—to the point for this month.
After a few years I began to lose weight.
Good part of a week’s work at home on
the script and the music cues, translating
them into lines and cross-marks on the
records and into musical descriptions that
would make sense to my assistant and to
the cooperating engineers; then, of a Sun-
day moruing, a hectic hour or two of
concentrated last-minute persuasion while
I tried to teach the cues to those who were
going to have to carry them out—and we
were airborne.

I was helpless from the moment we got
on the air, and could only pray for luck,
and make oh-so-casual excuses when the
wrong side of the record was played or a
78 disc started off at 33-and-a-third. It
happened—too often.

I began to get gray hair and my as-
sistants took to having hysterics and
lapses of memory, as my shows got com-
plicateder and complicateder. I had no less
than three (male) in the culminating years

B.»\CK in 1943 1 started a weekly radio

N* ;:S’O Greenwich St., New York 14,

After a few years I began to lose weight.
Good part of a week’s work at home on
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of the 78 record, and all were crackerjack,
and got better and better, too, as we prac-
ticed our musical sleight-of-hand, until the
memory lapses began. It got so we seldom
had less than two records playing simulta-
neously and by that time I had charts and
diagrams-—not only turntable speed and
exact cue to the millisecond, but equaliza-
tion setting and level for every record so
the volume and tone-quality would match
up correctly; and there were times when,
to match the pitch of two records we had
to lean gently on the edge of one table to
slow it down at the crucial moment . . .
anyhow, just as my assistants and myself
were about to crack wide open under the
strain—Jackie Gleason has nothing on us
—along came tape.

Tape to the Rescue

To be sure, I had made some slight use
of disc recording, at times when I couldn’t
do a show in person. The studio would
disc-record a series of short spoken pas-
sages by me, which would be played be-
tween slices of recorded music. Introduc-
tions and comment. But no tricks—not on
a studio disc recorder! And quality was no
better than could then be expected. My
voice never did take well to disc record-
ing, having no announcer-style mid-fre-
quency ‘“punch” or projection, and I used
to shiver when I heard the travesty of
myself that came forth, from those piece-
meal 16-inch transcriptions.

We didn’t transcribe the music—that
would have been unthinkable. Quality de-
terioration, commonly described by the
term “dub,” as then used.

It must have been along about 1950—
so long ago!—that I tried a few “cuts” on
the new studio tape equipment, just in-
stalled, and was much gratified. And about
that time I got the tape bug and began
thinking about a home-grown show, to be
done in my own ‘studio.” I even got
around to trying one. But the combined
room noise, background hum, distortion,
misequalization and what-not added up to
something I prefer not to remember! Bless
WNYC for forebearance and patience; I
wasn’t thrown off the air and so my show
lived to see better days, as to audio.

Those better days began when this mag
and myself launched a version of the same
show that proved to be a bit ahead of time
as far as most small radio stations were
concerned—who would have thought, then,
that radio would ever turn to classical
music and to classical records?—but which
marked a big step forward for me, inter-
mediately.

For, at last, I did the show at home,
with an assistant, the same who did my
WNYC show (which continued in its
“live” form). It was taped, beginning to

AUDIO e SEPTEMBER, 1955

it must nave Deen along apbout 1Yy u—
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www.americanradiohistory.com

end, this show. But—and this really amazes
me now, as I think back—the entire proce-
dure was borrowed direct from the “live”
show, complete with mixed records, cross-
fades and all the other Canby tricks, al-
ready known (to the Canby trade) as
phonomontages.

It never occured to me, then, that tape
itself would allow me to develop new
tricks, to the point where I could dispense
entirely with an assistant, and dispense in
consequence with a multitude of other for-
mer necessities, such as script directions,
record markings, timings—and even the
script itself! I had to learn.

And so, with the invaluable aid of
editor McProud (whose basic equipment
I still use, week in and week out, to this
day), we set up a “live” show, so to speal,
in a back room in my apartment. Sound-
proofing made of coarse rug-protecter mat-
ting (Ozite). Two Rek-O-Kuts in portable
boxes, a McProud mixer and a WE car-
dioid mike, feeding into my tricked-up
Magnecorder. A budget job, and inten-
tionally so; my program is still of the
budget sort and I wouldn’t have it any
other way for the world—though at this
point the taped results are, I dare claim,
of professional quality. I'm no Bing Crosby
Enterprises, nor yet again Les Paul and
Mary Ford. My entire equipmenut can be
dismantled and moved, by one person, and
set up in another room within an hour or
so—I've done it twice already this year. I
like it that way. It’s fun. And when you
get good results, you are that much more
pleased with yourself.

Look and Listen

Perhaps I should flash back, for a mo-
ment, to a scheme that had occupied me
earlier in the game for a couple of years.
"Way back in the early postwar era, 1 got
the idea of a radio program about records
given in the form of a “live” lecture, with
record-playing equipment, mixers, loud-
speaker, mike and, of course, assistant-
with-seript, all in plain sight of the audi-
ence. I worked up several portable outfits
of this sort and gave quite a number of
assorted lectures, from script, with records
cued in exactly as in my air show.

The most successful of these, you may
well imagine, were those in which said
assistant was a lady, and dressed in a
fetching red or black gown. She had lovely
black hair and she went beautifully against
all sorts of backdrops—very ornamental.
The spectacle of such a creature enmeshed
in earphones (we had a record cue-up
device, of course), snapping switches, pre-
cuing records, doing quick flips in seconds
flat (record fips), was, indeed, so intrigu-
ing, that my lecture sort of got lost in the
shuffle. But we ventured as far away as
New Haven, Conn. and Pottstown, Penna.,
as well as into a number of New York
convention meetings, before the idea went
by the board.

This was, of course, the basis for my
first home program on tape. We virtually
duplicated my lecture equipment, in more
modern form, even to the cue-up device
via earphones.

Why did I stop the radio-style lectures?
Very interesting. Because of what might
be called psychological factors. There were
too many distractions. The excitement of
the equipment (sprawled all over the lec-
ture stage with wires running here and
there like a TV show) and the deft opera-
tions with records was, indeed, a show in
itself and kept people’s concentration off the
listening part. Fine—but a lecture without
a lecturer wouldn’t have done much good

(Continued on page 60)
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device, of course), snapping switches, pre-
cuing records, doing quick flips in seconds
Aot Cranred ac)
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Fits perfectly
into your varying
music picture...

because
e o a/omﬁy?/% vensalite!

« 7S automatic!

——

°Z

with PUSHBUTTON CONTROL
and the MAGIC WAND SPINDLE

2 Instruments in One:

1. Pushbutton Automatic Record Changer
2. Pushbutton Manual Record Player

. . . for your complete enjoyment of All records!

No wonder the Miracord XA-100 is called “The Perfect 3-Speed Recor.d
Changer” by engineers and high fidelity enthusiasts! The revoluliongry Maglg
Wand Spindle changes records quietly, allows you to intermix 10” and 12
records at will. No pusher arms or stabilizer plates here—records are released
quietly. without fuss or damage, and the Pausamatic allows you to se]et':t pause
time between records...up to five and one-half minutes. Or if you ‘_\'lsh, you
can repeal the entire record or any portion, at any time. A special Filter con-
trol eliminates surface noise from old records.

Now insert the Single-play Spindle—your Miracord XA-l'OO hecpmes a manual
player, Reverse the spindle and the record will repeat indefinitely. No other
changer brings you the wondrous Miracord versatility!

Other Features: No wow, no rumble ¢ Ball bearing suspended turntable and
tone arm * 4-Pole motor ¢ White rubber matted turntable * Comes complete
with leads and plug.

MIRAPHON XM-110 3-Speed Manual Player also available.
See and hear the Miracord at your dealer Now ! Or send for literature Dept. A-9

AUDIOGERSH CORPORATION
23 PARK PLACE, NEW YORK 7, N. Y,
EXCLUSIVE DISTRIBUTORS IN THE U.S. FOR ELAC RRSORD PLAYERS
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2. Pushbutton Manual Record Player
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NEW PRODUCTS

e Japanese Hi-Fi Speaker. A small globe-
like structure centered in the tweeter cone
is easily the most unique among a number
of unusual features incorporated in the
new Model SP-W1 Panasonic 8-in. speaker
recently. introduced in this country by R.
I. Mendels, Inc., 41 E. 42nd St., New York
17, N. ¥, North American representatives
of Matsushita Electric Industries, promi-
nent Japanese manufacturer of electronic
products. Use of the globe is said to pro-
vide improved distribution of high fre-
quencies. In construction, the Panasonic

has separate tweeter and woofer cones,
coaxially-mounted, with a mechanical
crossover. The woofer cone is treated with
a patented elliptical corrugation to reduce
resonances, and varies in both density and
thickness from apex to edge for maxi-
mum compliance. The voice coil is wound
of aluminum wire. Impedance is 7.3 ohms
at 400 cps, and frequency response is 40
to 16,000 cps. S-9

e Intercom-Music System. Both music
distribution and intercom functions are
performed by the new Radi-O-Com system
introduced primarily for home use by
Trans-Tel Corporation, 736 N. Highland
Ave., Hollywood 38, Calif. The assembly
consists of a master unit in which is in-
corporated a 6-tube superheterodyne re-

P S e
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ceiver, three remote speaker panels, and a
speaker for front door installation. All
units contain permanent-magnet speakers
as well as microphones for complete two-
way intercom operation. Components have
been designed to fit between studs in new
home construction and for surface mount-
ing in existing houses. Picture-frame-
type enclosures for remote speakers are
available. S-10
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e Lightweight ILow-Cost Microphones.
Suitable for paging systems and general
purpose work as well as for home record-
ing, a new series of American microphones
offer good audio performance despite their
small size of 3Y”x2%” x15/16” and
weight of but 2 oz. They are available with
either shielded crystal or ceramic ele-
ments. The crystal type has a response of
100 to 7000 cps with output of —55 db;
the ceramic element frequency range is

100 to 6000 cps with output of —62 db.
Impedance is high in both types. They
are omnidirectional and are available in
either gray or beige. Additional informa-
tion available from American Microphone
Company, 370 S. Fair Oaks Ave., Pasa-
dena, Calif. S-11

® Two-Channel Tape Recorder. Newest in
the series of Educorder two-channel mag-
netic tape recorders manufactured by Ed-
ucational Laboratories, Inc., 1823 Jefferson
Place, N. W., Washington 6, D. C., is the
Model M-7, a compact unit which occupies
no more space than conventional single-
channel recorders. The new machine de-
livers nearly five watts output from each
channel. It uses spaced heads with proper
spacing for playback of recorded com-
mercial binaural tapes, and can be used
to make its own binaural recordings. Pro-
vision is also made to permit use of the
second channel to control an automatic
projector, causing slides or strip film to
niove in synchronization with recorded

lecture, material on channel one. The
unique’ feature of being able to listen to
one channel while recording on the other
provides one of the recorder’'s most com-
mon uses. A student working by himself
with the nachine listens to recorded
master lessons on Channel 1, and during
pauses provided in the lesson material
provided for the purpose, uses chanmel 2
to record his own response or imitation of
the drill material. When the lesson is
completed, he plays Dback through split
head phones which give him the master
lesson in one ear and his own response
in the other, thus permitting direct com-
parison and self-evaluation of his prog-
ress. Ifurther information will be supplied
on written request. S-12

e Hi-Fi TV Speaker System. A line of two-
way spealer systems in convenient table
form, designed to improve the sound qual-
ity of table-model TV receivers has re-
cently been introduced by Jensen Manu-
facturing Co., 6601 S. Laramie Ave. Chi-
cago, Ill. The TV Duette replaces the
small, side-mounted speaker in most table-
model TV sets, resulting in greatly in-
creased audio frequency range and im-
proved realism because the sound coming
from the front is *picture centered.” Two
positions of a three-position switch per-
niit instant comparison of the Duette with
the original TV speaker, while the third
position may be used to operate the Duette
in conjunction with a hi-fi music system.
Four TV Duettes are offered in Models
DU-500 and DU-400. DU-500, with com-

pression-driven horn-loaded tweeter and
6” x 97 oval woofer, is available in blonde
oak with brass-plated hairpin legs and
ribbon-striped mahogany with brass-fer-
ruled wood legs. DU-400 is more modestly
priced and may be had in XKorina blonde

or mahogany finish printed on wood
It is equipped with a direct-radiation
tweeter. S-13

e Metalphoto Corporation, 2903 IZ. 79th
St., Cleveland 4, Ohio, has available a
comprehensive four-page report detailing
technical aspects as well as many new
applications for the Metalphoto process of
photographic reproduction on photosensi-
tive aluminum plates. The free literature
illustrates and describes the Metalphoto

® i v s e
1]

manufacturing process, and covers in de-
tail the formation and structure of the
anodized layer of the plates in which the
legend to be reproduced is imbedded. It is
this feature that provides these plates
with their high degree of permanence.

S-14
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The NEW

FISHER

0@ MASTER
AUDIO
CONTROL

Model 80-C

Professional, lever-type equolizotion for all current recording characteris-
tics. Separate equolizotion and amplification directly from tape playback
head. Complete mixing and fading on up to 5 channels. 7 inputs, including
2 Phono, Mike, and Tape. Seporote high-goin microphone preamp. Push-
button channel selectors with individual indicator lights and simultaneaus
AC on-off switching on 2 channels for tuner, TV, etc. Variable-crossover
feed-back type boss and treble controls. Loudness balance control, Moster
volume control and 5 independent leve! controls on front panel. 2 cathode-
follower outputs. Self-powered. 4 duol-purpose shielded and shock-mounted
tubes, DC on all filaments achieves inaudible hum level, non-measurable
inherent hum, IM and harmonic distortion. Frequency response uniform from
10-100,000 cycles.

Chassis only, camplete with tubes $9950
Mahogany or Blonde Cabinet 9.95

The

FISHER

FM
TUNER

Model FM-80

Most efficient! With TWO meters — one to indicate sensitivity, one to indi-
cate center-of-channel for micro-accurate tuning. Armstrong system — 2 IF
stages, dual limiters, and cascode RF. Full limiting down to 1 microvolt
signal. Exclusive dual antenna inputs —72 and 300 ohms, balanced. Sensi-
tivity 12 microvolts for 20 db quieting on 72-ohm input, 3 microvolts on
300-ohm. Entire chassis shielded and shock-mounted to eliminate micro-
phonics. Three controls—VYariable AFC/Line-Switch, Sensitivity, and Station
Selectar PLUS an exclusive Qutput-Level Control. Two bridged outputs of
low-impedance, cathode-follower type, permitting output leads up to 200
feet long. Eleven tubes. Self-powered. Beautiful, brushed-brass front panel.
Chassis size 1234" x 4’ x 813", including control knobs.

Complete with 11 tubes and dipole antenna, Chassis only......... s-|3950
Mahogany or Blonde Cabinet. 5 14.95

The NEW

FAIRCHILD

Model 255
25 WATT
POWER
AMPLIFIER

The ideal power amplifier far the average

home or apartment, it has been particularly
designed for high-quality repraduction of music and all other types of pra-
gram material. Featuring excellent transient response and unusuolly low
distortion at normol and low power operating levels, the 255 delivers full
power throughout the entire audio-frequency spectrum, not only to a
resistive load, but also to o speaker Jload which is, of course, the load pre-
sented to it in ordinary use. Features ore as follows: Full 25-watt output with
0.9-volt input. Cantrolled frequency response from 20-20,000 cps, 0,
—0.5db. IM distortion under 2%, at 25 wotts, under 0.5% ot 22 watts,
under 0.2%, below 15 watts. Harmonic distortion under 1.0% ot 25 wotts,
under 0.2%, at 22 watts. Noise is more than 80db below rated output.
Exclusive balance conirol gives proper output— tube bulunce without test
equipment. Fixed selenium-rectifier bias supply. 5 tubes.

Complete with tubes $895°

NOTE: Prices Net, F.O.B., N.Y.C. Subject to chonge without notice

HA Rv EY RADIOESTCAS.IASAHIE’DI:;:;, INC.

103 W. 43rd Street, New York 36 - JU 2-1500
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Model 255 i

of

AMPEX 600

PORTABLE TAPE
RECORDER

A high quality tape recorder designed for
professionals: broadcasters, recording
studios, and other critical users. Housed in
a truly portable case, the entire unit weighs
Jess than 28 Ibs. The quality of performonce
of the 600 is identicol to the console model
350.

Hos seporote erase, record and ployback heods . . . and separate record H
and ployback amplifiers. A direct-reading meter permits continuous
checking of recording level. Tape speed is 7Y, inches/séc. with a fre-
quency response from 40 to 10,000 cycles &= 2db , ond to 15,000 cycles

== 4db.

Other features include:

*Signal-to-noise ratio: more thon 55 db e Fiutter and wow: less thon
.25%, * Fast forward and rewind: 90 seconds for 1200 feet ® Microphone
input: high impedance * Line input: for high level source (.5 volt level)

* Separote level and mixing controls for microphone ond line inpuls ®
Monitoring: through phone jack or playback outpu! ¢ Playback output:

1.25 volts into 10,000 obm load (matches input of most amplifier systems)
Recording distortion is negligible. The Model 600 is extremely easy to

use. Only ane hand is needed ta thread the lape. Can be operated either
vertically or horizontally, aond is readily adaptable for installation in

home high fidelity systems.
Complete with tubes, less microph $545-00

AMPEX 620 |

PORTABLE AMPLIFIER-SPEAKER SYSTEM

Designed as a companion piece ta the Ampex 600 Portable Tape Recorder.
Weighs approx. 19 Ibs. case included, and measures 13 x 16 x 8”, Em-
ploys o 10-watt amplifier with push-pgll autput, and less than 1% tfotal
harmanic distortian, Frequency respanse ranges fram 20 ta 20,000 cycles
*+ ,25db. Speaker is haused in built-in acausticolly matched enclasure.
An external spéaker jack is alsa pravided. Power supply is built-in, and
frant-panel con!rols included far valume level, equalization

and.power. Compl with tubes. $]49 50

The New

MIRACORD

Model XA-100
RECORD CHANGER

Embodying many innovations, the Miracord features the ’‘Meogic Wand

Spindle’ designed in such a manner that at no time does it suppart a laad

greater than one record. Four push-buttons provide wide contraf floxibility. {

The START button also acts as a ‘reject’, for the purpase of switching to |

the next record. A PAUSE button permits a variation in the change

interval between recards: from 5 sec. at 78 rpm to 328 sec, at 33%; rpm.

The FILTER button introduces a ‘scratch filter’ that suppresses surface

noise of old records. The REPEAT button replays the whole or any part |

of a record.

Both the turntable and arm are mounted in double ball-bearlng roces. i

A hum-shielded 4-pole motor further reduces vibration rumblo and ‘wow’ |

to on inaudible minimum. Plug-in heads accommodate most standard }

pickup cartridges. A single-play spindle is also furnished which may be |

vsed for repeating a single record, over and over. !
$67.50 |

Complete with 6’ line cord and 4¢ phono cord...

Famous Imported Output Tubes

H-F' MATCHED KT-66's
speclal for Balanced Push-Pull Operation per pair

Replace: 6L6, 1614, and 5881 tubes $695

HARVEY SHIPS EVERYWHERE. Use this handy coupon

T o e 1 T T TR e o I gy, 1 o st

HARVEY RADIO CO., Dopt.. A->, 103 W.A43rd 5%, New York 36, N.Y.

Please ship the following.

I enclose [J check [J money order for $ .. including estimated
shipping charges. Unused surplus will be refunded.

[0 New FREE High Fidelity Catalog

S TS sy . E— e

Send: 5 Detalls of your THAE PAYMENT PLAN
NAME
ADDRESS
City Zone. State. -

e e, —— -

49

MNRME T e U Y Ny S he miwa e irmrime e memre ey e

used_for repeating a single record, over and over.
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Its contribution to better sound reproduction has drawn high praise from
both audic engineers and discriminating listenars everywhere. Superb
design, materials and construction combine to render performance of a
very high order. Many unsolicited letters testify to the great improvement
the Marantz Audio Consclette has brought to existing installations. Ask
your dealer for a demenstration . . . or, o post card request will bring
name of one nearest you.

MNotable features: 7 inpuls; 2 outputs; separate bass and ireble equal-
izers; unique loudness: compensator which does not affect volume; com-
pletely hum free operalion; sharp treble cutoff filter; response: 20 1o
40,000 cycles = 1 db, Many other advanced features.

Complete $155—Less Cabinet $142.50

Coming ! —Marantz Power Amplifying Equipment

maraniz COMPAaNY 4415 Vernon Blvd. Long Island City, N. Y.

-j TANGENTIAL TRACKING

“MAKES ALL OTHERS OBSOLETE”

WHAT A DIFFEREN

CE!
I WORLD PATENT
APPLICATIONS

The B-J heod is al-
ways TANGENTIAL
1o the record graave.

$2250

All conventional lane
arms have lracking
errar.

New B-J is the ONLY

tone arm that holds the needle
TANGENTIAL TO THE GROOVE
from the beginning to the end of the
record. NO TRACKING DISTORTION
LESS RECORD WEAR — LESS

STYLUS WEAR — LESS SURFACE NOISE

You obloin longer life and greoler fidelity from your records.
Precision mode B-J meets the requirements of the mosi discrim-
inating hi fidelity enthusiost. Easy to install on any turntable
except automatics.

Accommodales most standard pick up Cariridges

If unobtainable from your local dealer order direct from
DEPT. “ A " HI-FIDELITY INC., 1, El Vigia, Ponce, Puerto Rico

50
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RECORDS

(from page 44)

The danger in an all-European outlet is
that the organization on this side of the
Atlantic may tend to atrophy into a mere
distribution setup, leaving the heavy work,
the initiative and the know-how to the for-
eign end of the connection. More than one
company has gone through a local hell when
policy suddenly called for renewed domestic
original recording, after a long session with
the opiate-like flow of pre-fab European
jobs, ready for the market.

But, so long as the European flow keeps
up, we customers get it easy, and Decca’s
classical repertory is a fabulous one right
now. (Some chamber works seem to be
recorded in this country, as well as the
Little Orchestra, the Zimbler Sinfonietta.)

Mozart: Violin Concerto #5, K. 219
{(“Turkish’’) Saxon State Orch., Konwit-
schny. Symphony #32. Bamberg Symph.,
Fritz Lehmann. Decca DL 9766

Decca’s contribution to the growing list of
Oistrakll records—see also the Brahms and
Tchaikowsky concerti. A first-rate performance by
2 wonderiul musician, rather on the sweet, melt-
ing side as compared to the more glittering and
glassy Mozart now often heard. Symphony #32 is
oné of those written in the Italian ‘‘sinfonia”
style, three movements playved continuously as a
piece; glossy, bright-toned music quite unlike the
mellower Austrian-stylz Mozart that is most famil-
iar to us.

Virtuosi di Roma vol. 4: Music of Vivaldi.
Decca DL 9729

This group compares with the similar *“I Musici’
on Angel and RCA’s Societa Corelli—all small
groups of chamber players, usually less than a
dozen, who do the 18th century concerti in an
altnost chamber style, amplified, however, by spaci-
ous recording. The Virtuosi group has good taste.
Among the hundreds of Vivaldi concerti these are
certainly outstanding. Four here, one of which
is ultra-familiar (and played without much imagi-
nation) and another, ‘Il sospetto” is a major find
and a splendid work powerfully played. A fine
record of its type.

Mozart: Serenata Notturna in D, K. 239:
Six Notturni for Voices and Woodwind;
Piano Concerto #14 in E Flat, K. 449.
Grete Scherzer, pf.; London Baroque En-
semble, Haas. Decca DL 9776

The London Baroque group did recordings for
Westminster, but of Bach; here they turn to the
later (and not really Baroque!) Mozart. The Noc-
turnal Serenade is pleasantly light Mozart back-
ground music; the six Nocturnes for voice are un-
usual short items, for voices accompanied by a
clarinet and a basset horn (mid-range clarinet);
the piano concerto is not only lovely but most
gracefully and refreshingly played. Excellent. Some
distortion in the Parlophon recording; the Con-
certv has the least.

Irmgard Seefried Concert. (Hindemith:
Ceistliche Motetten. Mozart: Overture, aria
from |l Re Pastore, ““Non Temer”’, K. 490.)
with Vienna Symphony, Leitner. Erik
Werba, pf. Decca DL 9768

This one. from Deutche Grammophon, features
the outstanding German soprano whose German
songs (with piano) are superb on two earlier Dec-
cas, especially the second, of Wolf and Brahms.
She sings the Hindemith here with fine energy and
expression and with excellent diction (with piano)
but, perhaps due to mike placement, the orchestral
works of Mozart find her seemingly poor in dic-
tion and she seems a bit listless in expression.
Hard to say why, but I suspect the trouble is not
in the voice but in the mike placing, which in the
Mozart puts her peculiarly off-mike. No texts
provided for all these—a big mistake. A high, thin,
pure voice of really lowely quality and musical-
¥ iy
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Mozart: Piano Concerto #26 in D, K. 537.
Carl Seeman; Berlin Philharmonic, Leh-
mann. Concert-Rondo #1, K. 382. See-
man; Bamberg Symphony, Lehmann.

~ Decca DL 9631

More Mozart—Decca, like evervbody else in
Europe, is heading into the Mozart year of 1956.
his 200th birthday year. This late-Mozart concerto
is done with a big (‘‘symphony”) sound, not as
intimate as the London Raroque above, more
suave, faultlessly tailored but a wee bit uninspired
in a very proper way. Just a trace—now you hear
it now you don't. Mozart concerti so easily fall
into this! A lot better than a loud or crude or
cute performance, I must say.

The Concert-Rondo, thrown in for extra, is a
pat and sweet sct of variations, Some cominents.
Not an outstanding dise, just a good and proper
one.

Schumann: Symphony #4. Haydn: Sym-
phony #88. Berlin Philharmonic, Furtwan-
gler. Decca DL 9767

It's seldom that a conductor, even a famous
one of long experience like Furtwiingler, can put
heart and soul both in a Schumann and a Haydn.
Here, it is the Haydn that suffers a softish, un-
dramatic playing; the Schumann, in spite of a
somewhat heavy-handed and echt-German ap-
proach (and why not?) has the very sense of
drama, the feeling for key changes, for moods, for
points well made, that the Haydn signally lacks.
Not a good pairing.

This Schumann 4th, nevertheless. is a welcome
change from too many hard, hacked, over-fast.
over-jerky performances. It’s a pleasure to hear it
lengthened out and anmealed, so to speak, in the
Furtwingler furnace. But the musieal world has
found new things in Haydn since Furtwangler’s
formative years, Try Scherchen on Westminster,
or Beecham on Columhia, if you want to know
about them,

Debussy: Sonata for Flute, Viola and Harp;
Syrinx (flute solo).
Roussel Trio for Flute, Viola and Cello, op.
Julius Baker, fl., Lillian Fuchs, vla
Laura Newell, harp, Harry Fuchs, cello.
Here, in Dcccas American recording, is one
of the most sensitive performances of the difficult
und subtle Debussy sonata I have yet heard,
vecorded to perfection in exactly the right poetic
liveness. (Other recordings have been “hi-fi”
to the point of destroying every trace of its at-
mosphere.) If the work has bafled you before—
try it again here. You won’t be disappointed.
Similar treatment in the Roussel, a somewhat
more contrapuntal (and less interesting) piece.
Congrats to Decca.

The Joys and Sorrows of Spain.
Amor, Amor—Love Songs of Spain. Or-
questa Zarzuela de Madrid, Torroba

(2 discs) Decca DL 9798, 9788
José Greco. Ballet. Orq. Zarz. de Madrid,
Machado.
José Greco. Danzas Flamencas. Choreo-
graphic and Musical arrs. by Greco.

(2 discs) DL 9757, 9758

From Decca’s Spanish pipeline comes this por-
tion of the rccent overwhelming flood of Spanish
semi-light music on many labels. The indefatigable
Senor Torroba leads his semi-pops orchestra, on
the first two, in a tasty sort of Spanish Strauss
pot-pourri, with a goodly dash of Kostelanetz—
light, tuneful and heavily orchestrated stuff.

The Greco discs are evidently recorded stage
performances. The ballet record has orchestral
music, with occasional voices; the flamenco record
features guitars and singers plus the inevitable ex-
cited bits of vocal encouragement, the “Oyés,” in
the backgronnd, sounding just a bit faked up here.
The singers are excellent. Dancing feet audible, for
extra rhythm and anthenticity, if you like it.

Arriaga: Sinfonia a gran orquesta; ‘‘Los
esclavos Felices”, overture; Agar (cantata).
Orq. Nat. de Madrid, Arambarri. Maria
Ripolles, sopr. Decca DL 9756

This budding Spanish composer died in Paris in
1826 before he was nineteen. He might have been
i first-rate genius-——who knows?

He was in the midst of his imitative period here,
and the Grand Symphony is very intriguing in its
charming reflection of the reigning influences of

that day. Beethoven. straight-off (though Arriaga
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ALTEC LANSING g iid:{ig 11123

... The best for every use!
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ALTEC LANSING manufactures a wide range of microphones

to cover every sound need. Each microphone is the product of Y
finest design, engineering skill and superior workmanship.

Whatever your microphone requirements,.there is an |

Altec Lansing microphone to serve you best. !

AT T TS

AT

639

The finest directional cardioid

633

microphone using both ribbon The famous ‘'salt shaker™

and dynamic elements. Used for dynamic microphone which has
highest quality when extraneous long been a popular choice
for general studio and field use.

Frequency response:

30-15,000 cycles.

noises must be eliminated.
Frequency response:
30-12,000 cycles.

670A

A broadcast quality cardioid
microphone that delivers highest

An economical version of the
performance at moderate cost. famous Western Electric
Small, rugged, light in weight. “*solt shaker,"" using the same
Average discrimination 18 db. efficient dynamic unit in a

Selectian of variaus pickup smaller case. Frequency
patterns. Frequency response: response: 35-15,000 cycles.

30-15,000 cycles.

632C

A close-talking dynamic

671A

A compact velocity microphone microphone with a rising

of autstanding quality and frequency characteristic for voice
use only. Provides maximum
intelligibility for difficult PA

and paging installations.

ruggedness. Frequency response:
30-15,000 cycles.

M-20

The Altec Lipstik Microphone System which

The popular M-11 Microphane System using

provides a lipstick size housing for the famous the model 21 condenser microphone is still

B

model 21 condenser available to those

microphone. Smoothest who prefer the graceful
shape of the 150A base
to the compactness of
the Lipstik. Frequency

/?-g},.~? response:10-15,000 cycles.

frequency response and

greatest range on the
market, 10-15,000 cycles.
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A Sound Reputation Second to None

9356 Santa Monica Blvd., Beverly Hills, Calif. |
161 Sixth Avenue, New York 13, N. Y.
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LEONARD RADIO, INC.
and EleithoYoree ® invite all music lovers of v
NEW YORK to: Ve ¥

"iix L

MXC'}RE NATIONAL
PRIZES!

WONDERFUL
"HOME-TOWN”
PRIZE!

JUST TWO PLEASANT STEPS:

(A) Hear E-V bigh fidelity demonstrated by your E-V Dis-
tributor. A truly thrilling experience awaits you! (B) Fill
in and mail the official entry blank, provided by E-V
Distributor. (Be sure the salesman signs your entry blank.)
Contest closes at midnight, September 30, 1955,

Get Full LEONARD RADIO, INC- Open Mon. Thru. Sat.

A 9 A.M. to 6 P.M.
Details at 69 CORTLANDT ST., N.Y.C. 7, N.Y. Tel. CO 7-0315

Setrobios ELECTRONIC ORGAN KIT

Think of it! A full-sized concert organ that you build yourself for less than
half the cest of a comparable instrument if you bought it factory built. Two
61-note manuals and a standard 32-note pedal keyboard make it possible
for you to play the music you have always wanted in your home, and the
nineteen stops and six couplers give you complete flexibility of tone. The
Schober Electronic Organ is an instrument you will enjoy building—one that
you will be proud te own and play.

EASY TO BUILD — EASY TO PLAY — EASY TO PAY FOR

Construction is not complicated nor particularly difficult, even though there
are many parts to put together. Instructions are clear and complete, the
console comes already assembled and finished, and with all mounting
holes already predrilled. The woodwork is finished, and the bench and pedal
clavier are ready to use. But best of all, you pay as you build—as little as
$22.50 gets you started. As you finish one section, you can order anather,
and spread out the cost as long as yau wish.

HEAR IT IN YOUR OWN HOME—Send only $2.00 (refundable when you purchase your
first kit section) for a 10-inch LP demonstration record which shows you just what your
own insirument will sound like when you complete it. One side, played by a professional
organist, shcws the fine tone of the organ. The other side contains twelve bands of tones,
each note of the scale, which you will use for tuning the organ, or for tuning any other
musical instrumant.

THE z%ﬂ/é% ORGAN CORPORATION

NEW HYDE PARK, NEW YORK

Export Dept. TELESCO, 270 Park Ave. New York 17, New York

THE SCHOBER ORGAN CORPORATION, Dept, 18

35 Dail Street, New Hyde Park, New York

Gentlemen:

Picase send me your frce booklet describing the new Schober Electronic Organ
completely. 1 understand that this places me under no obligation whatever, and
that the booklet is to be sent to me at no cost.

Enclosed is $2.00. Plcase send me the Demonstration Record. A'so inctude the
credit certificate good for this amount on my first purchase of any Schober
Organ Kit sections.

NAME (Please print)

FREE for the best con-
test entry obtained from
our store . . . the exciting
E-V Skyiark 3 way speak-
er system!

ADDRESS IR i e e e L I L L L L Ch s eeacstatae ety
(i AL & oG 0a 0o 080006 0g8boanoonaod d e ZONE ...... STATE & L. T
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studied in Paris, not Vienna), then some fine
Cherubini, flavored with Mendelssohn-like orna-
mentation. An excellent student work, very melo-
dious, with only an occasional boyish bobble, an
over-studious fugal imitation, to spoil the freshness.

The “Los Esclavos” overture is from his thir-
teenth year, before any formal study; the melo-
dies again are sweet, the counterpoint remarkable
for a boy, but the clumsinesses arc pretty clear.
He very much needed instruction and soon got it.
The Cantata, say the notes, was written on French
biblical lyrics; sounds like Italian to me aud the
piece is in the grand Italian aria style of the turmn
of the century, quite well imitated.

Not a trace of anything Spanish in the whole
collection.

DESIGN PATENTS

(from page 36)

novelty and its production involved no
exercise of the inventive faculties.”

A Federal court in its decision of a
controversy involving the alleged in-
fringement of a design patent of an
electric toaster, in holding that the
patent had been infringed, summarized
the essentials both of design and me-
chanical patents.

“In -determining the validity of the
claims involved, the following legal
principles are applicable: first, that the
issuance of a patent is enough to show,
until the contrary appears, that all of the
conditions prerequisite to patentability
are present and that a heavy burden
rests on the assailant to show invalidity.

“Second, that a new combination of
elements, old in themselves but which
produce a new and useful result or new
diversity of arrangement of old things
which introduce a new function or a
new and useful method of performing
the old function in a new way, support
patentability.

“Third, if those skilled in the mechan-
ical arts are working in a given field
and after repeated efforts fail to dis-
cover a new and useful improvement, he
who first makes the discovery has done
more than the skilled mechanic in the
art and has achieved patentability.

“We live in an age when the great
masses of the population have little to
spare for luxuries, which has created a
demand for cheaply manufactured ob-
jects of both beauty and utility, and
been a stimulant to designers. In order
for one to be entitled to a design patent
his creation must be the product of in-
ventive skill and, as in mechanical pat-
ents, there must be originality and the
exercise of inventive faculties.

“In the mechanical field there must
be novelty and utility; in designs there
must be originality and beauty. The
combination of old forms to produce a
new and ornamental design is not pat-
entable unless the new design produces
a new impression on the eye.”

For seventy-five years a decision of
the United States Supreme Court in an
action involving a design patent of a
saddle granted uuder the design patent
law of 1842, has served as a yardstick
in determining the presence of the es-
sentials for valid patents.
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In that case the lower court, in sus-
taining the design patent of this riding
saddle, had said of its resemblance to
other saddles.

“A mechanic may take the legs of a
stove, and the cap of another, and the
door of another, and make a new design
which has no element of invention. But
it does not follow that the result of the
thought of a mechanic who has fused
together two diverse shapes which were
made upon different principles so that
new lines and curves and a harmonious
and novel whole are produced, which
possesses a new grace and which has a
utility resultant from the new shape,
exhibits no invention.”

Four years later this decision was
reversed by the Supreme Court. In set-
ting aside this judgment and holding
the saddle design patent invalid that
court laid down a rule that has since
been an underlying principle governing
the courts in their determination of the
patentability of designs.

“The law applicable to design patents
does not materially differ from that in
cases of mechanical patents. To entitle
a party to the benefit of the act in either
case there must be originality and the
exercise of the inventive faculty. In the
one there must be novelty, in the other
originality and beauty. Mere mechani-
cal skill is insufficient. There must be
something akin to genius—an effort of
the brain as well as the hand. The adap-
tation of old devices or forms to new
processes, however convenient, useful
or beautiful they may be in their new
role, is not invention.

“Many illustrations are referred to,
as, for instance, the use of a model of
the Centennial Building for paper
weights and ink stands, the thrusting
of a gas pipe through the leg and arm
of a statue of a shepherd boy for the
purpose of a drop light, the painting
upon a familiar vase of a copy of
Stuart’s portrait of Washington—none
of which were patentable because the
elements of combination were old. The
shape produced must be the result of
industry, effort or genius and new and
original as applied to articles of manu-
facture.

“The exercise of the inventive or
originative faculty is required and a
person cannot be permitted to select an
existing form and simply put it to a new
use any more than they can be permitted
to take a patent for the mere double use
of a machine. If however the selection
and adoption of an existing form is
more than the exercise of the imitative
faculty and the result is a new effect
and a new creation, the design may be
patentable.”

References

Application of Jennings, 182 Fed. 2d 207

In re Hopkins, 34 Fed. 2d 1016

In re Staunton, 35 Fed. 2d 63

In re Hopkins, 37 Fed. 2d 755

Heyer v. Allen Electric & Equipment Co.,
37 F.S. 455

Forestek Plating & Mfg. Co. v. Knapp-
Monarch Co., 106 Fed. 2d 554

Whitman Saddle Co. v. Smith, 148 U.S.
674, reversing 35 Fed. 414
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“The exercise of the inventive or
orioinative facultv is reauired and a

search no further for

CONGERT-HALL REALISM

in you

L

CARTRIDGE

The “MUSIC LOVERS” Cartridge is
a new, 3-speed, dual-needle ceramic
cartridge, designed to enhance the
quality of all the popular high fidel-
ity equipment in use today. Mechan-
ically interchangeable with
magnetic pickups in practically all

* Eliminates induced hum

record changers and transcription
arms. Equipped for direct connec-
tion to magnetic inputsof ampli-
fiers not yet provided with eonstant
displacement ceramic¢ inputs, thus
allowing the full advantages of
compensation circuits.

*» Eliminates cartridge ““drag” caused by magnetic
attraction to steel turntables

* ok ok k%

interaction

Provides higher output

Increases record and needle life

Response not affected by load resistance
10-second needle replacement
Individual needle compliance eliminates needle

FREE! COMPARATIVE ANALYSIS BOOKLET ON THE “MUSIC LOVERS” CARTRIDGE

I SHURE BROTHERS, INC., 225 W. HURON ST., CHICAGO 10, ILLINOIS I
I Please send analysis booklet on your “MUSIC LOVERS’’ Cartridge 1
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HIGH FIDELITY
RECORDINGS, INC.

presents
FIVE NEW RELEASES

R-702 GEORGE WRIGHT ENCORES AT
THE MIGHTY WURLITZER
PIPE ORGAN

R-201 JOE ENOS PLAYS TWO PIANOS

R-301 THE MITCHELL BOYS CHOIR
' SINGS

R-401 DICK STEWART SINGS

R-703 A RICHARD PURVIS ORGAN
RECITAL IN GRACE CATHE-

DRAL _
(R-703 available on 2 track binaural & 3
track stereophonic HIFltape, prices on
request.)

ALL ARE RECORDED IN FULL
FREQUENCY RANGE HIGH FI-
DELITY SOUND WITH STRIK-
ING REALISM AND ARE OUT-
STANDING FOR DEMONSTRA-
TION PURPOSES OR TO SHOW
OFF YOUR OWN “HIFI” EQUIP-

SEE YOUR DEALER OR ORDER
BY DIRECT MAIL AS FOLLOWS:

1. Long playing 12” HIFirecord $ 4.95
2. 714 IPS half track HIFltape 6.95
3. 7V, IPS full track HIFitape 8.95
4. 15 IPS half track HIFltape 8.95
5. 15 IPS full track HIFltape 15.95

simply forward your check,

specifying which release you
want together with reference
to above numbered “HIFIrec-
ord” or “HIFItape” desired. Prices
include tax and mailing charges.

HIGH FIDELITY
RECORDINGS, INC.

6087 Sunset Boulevard
Hollywood 28, California

dics were sold in drab yellow or
faded green envelopes, and recording
companies held to the obsolete conviction
that their products could be merchandized
in flimsy attire. Apart from the original
investment in label art worlk and perhaps
in drawings of their top artists for use
on a standard stock envelope, the empha-
sis was on the record itself. Even after
RCA Victor and Columbia began housing
their symphonies and concertos in albums,
covers were in keeping with their distin-
guished contents, e.g., RCA Victor's simple
gold lettering over damasked floral pat-
terns, with top billing for the composer.
Then during World War II A7t entered
the recording field. But what with war
shortages and the Petrillo ban, it did not
make much headway until nearly ten years
later. A record-starved public in 1945-8
kept the record companies so busy flling
back-orders that not much attention was
| paid to covers. Art’s onward march was
further delayed by the Columbia LP bombh-
shell in 1948 when the first covers were
niodest and economically designed. On the
advice of buyers from leading record
shops, however, the recording companies
began to veer in the direction of color,
flesh, and fantasy. It is a proven fact that
a bright and unusual cover will attract

BEFORE THE INVENTION of the “albuin,”

*26 W. 9th St., New York 11, N. ).

Visit Audio

at the

AUDIO FAIR

Heotel New Yorker
Room 616

6087 Sunset Boulevard

Capitol’s Gleason

record cover—a Dali

painting. “. . . an-

guish, . space,
. solitude.”

You Can’t Always Tell a Record by its Cover

HAROLD LAWRENCE*

more attention in a window or on a display
counter, and hence attract more sales. The
race for the record-buyer’s eye, now at
fever pitch, has resulted in a special
musico-advertising gallery of what at best
contains some highly imaginative exhibits.
amd at worst—well, we’ll get to those later.

First, a brief look at what happens
when a cover artist fails to apprise him-
self of the contents of an album. On a
new Mercury release of Bartok and Ravel
Sonatas for Violin and Piano, neither
instrument appears in the art work. In-
stead, there is a tromboue, snare drum.
bass drum, trumpet, string bass and piano.
The bright colors and attitudes of the
piayers suggest a jam session il progress.
Now the second movement of the Ravel
Sonata is entitled, Blues. But that’s no
excuse.

Another cover artist got his Greek
names confused while working on Samnuel
Barber's Medea. He probably skipped a
page while thumbing through lhis Mythe-
logical Dictionary and came up not with
Medea, but Medusa, she of the terrible
face and serpentine hairdo.

MGM’s recent release of Alan Hov-
hannes’s score for Clifford Odets’s play.
The Flowering Peach, bears a striking
photograph on the cover. But no peach
blossoms these . . . azaleas in full bloom!

On a visit to the United States a few
vears ago, the members of the Quartetto
[taliano were informed that one of their

dackie
Gleason

presentss
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of a Madison Avenue record shop. To J
their surprise and amusement the drawing | [
on the cover depicted four males. The | [ NOW ADD I APE
second violinist, Elisa Pegreffi, happens | | o o0
One of the finest Miinchinger perfor-
mances in the London catalogue is that
strings—a trim, jolly chamber work. What 7 7 . PN 0w SRS I WY LS
do we have on the cover? To begin with,
stead of an intimate group, there is a
symphony orchestra, part of which over-
stairs on the right. To the left under arc
lights a chorus, seemingly about to launch
So much for cover “boners.” Three of
the most popular ingredients in maga-
and pets. The first two have already found
a secure place on covers of record albums.
of Ecstasy on RCA Victor features a
sweet young thing clad in a diaphanous
Capitol’s version of the same work pic-
tures a nude lady in what seems to be a
Fictor Herbert finds a languid model
sitting in a living room and wearing a
yellow roses perfume the atmosphere, her
eyes are closed. This is what Victor Her-
Liszt, Schumann, Tchaikovsky . . . what
does it matter? There's always room for
Etudes. As the titles indicate, this is purely
abstract music, studies in octaves, thirds,
For its new recording of these piano ®
pieces, Epic provides a breathless close-up D A Y S I R O M
photograph of an enraptured model whose

albums was being displayed in the window
to be a very charming young lady. o o
to your hi-fi system!
of Mozart’s Divertimento, K. 136, for FS
the scene is a large hall (or court). In-
flows into a corridor and up a flight of
into the Ode to Joy.
zine art and photography are sex, children
Sex, of course, came first. Scriabin’s Poem
gown and reclining on a velvet cloud.
tropical setting. RCA Victor’s Relaxr with
white negligee. A book is in her lap,
bert will do for you!
lamour. Debussy composed two books of
repeated notes, arpeggios, chromatics, etc.
head is tossed back in utter abandon, and

jith in the fo d. RCA Victor’ T OOV 7 73
;\ﬁmnfof)?;ezn}il (rg%)roodu)n Music, colrftacx)irnf /9 €”g meerc [/ [0 g 7v¢e élg éfff
ing works by Cesti, Frescobaldi, and Bach, ; r
has a model reposing on a satin soI;a \\rezr]— qﬂd/ny soun {/ ar /Owe‘ft COJ[

ing the uniform of the cover model: a
diaphanous gown. The same apparel, or
lack of it, is worn in Music for a Summer
Night. There is also the ever-present rose
in the right hand. For a change, the model

Now you can enhance the enjoyable hours with your “Hi-Fi” system
by completing it with the greatest form of musical reproduction—true
high fdelity tape. And vou can do it at a surprisingly low cost.

The Daystrom CRESTWOOD 404 Tape Recorder alone, in its
i ; A price class, provides full “Hi-Fi’" response (30 to 15,000 cycles at 7%4
is standing, not sitting, though the effort inch tape speed), smoothest tape movement, freedom from vibration,
seems to have taxed her cnergies for the the absolute minimum of wow and Hutter (less than 0.3% at 7% inch
poor thing is leaning heavily against a tape speed) and two speeds (7% and 334) for maximum versatility.
Grecian column.

Now for the children. At first, they were
kept in their place, restricted to such
pieces as Children’s Corner or Kinder-
scenen. Now the kiddies’ invasion is in
full swing. It all began rather quietly on
the Entré label with the re-release of the

Original sound quality is preserved by use of the finest components,
and playback characteristics are not limited by a built-in amplifier.
As a result, the full range of your “Hi-Fi” System is utilized.

Listen to the Daystrom CRESTWOOD 404 at your dealer's today.
Compare and let your ears tell you the difference!

Rodzinski version of Brahms’s First. Be- Avdiophile.Net Pricest = | o= = = e -
tween “Brahms” and ”Symphony No. 1 Model 404 with standard case . . $229.50 | DAYSTROM ELECTRIC CORP. |
in C Minor” was the photograph of a | Model 404 less case . . . . . $214.50 | poop | 59 |
child falling asleep in her father’s arms. | Model 402 (companion power amplifier and | 753 Mqin Street, Poughkeepsie, N. Y. |
This was followed on Columbia’s album | extended range speaker) . . . $100.00 | oo wend me complete information |
cover of the Shostakovitch Tenth by the (Prices slightly higher in Denver and west) | on Daystrom CRESTWOOD Model 404. |
picture of a little boy in a crowd. For a | Sn s T e e |
Roussel concert on Epic, there is a candid DAYSTROM | E]] F‘(/”.Lilfe L‘]\,ieth 102 Ampliﬁzr and Speaker |
shot of a boy and girl musing. But with | O Name of nearest CRESTWOOD dealer |
LC 3094, Epic really gets down to busi- | b |
ness. Enough of this dozing, musing and | 4 |
standing around—Ilet’s play! So our little | Street e —— = Ny
boy and girl are off to a swimming pool. DAYSTROM ELECTRIC CORP. | City. State |
She creeps along the springboard, he fol- POLIGHKEEPSIE, N. Y. L = e e e T ey sy e, i
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WORLD FAMOUS QUALITY
Hi-Fi AUDIO Tubes
At All Leading Hi-Fi Dealers
Write for Complete Information

KINGDOM PRODUCTS, Ltd.
23 Park Place, New York 7, N. Y. * WOrth 4.8585
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Now you can consistently make professional

recordings under the most gruelling field con-
ditions. Tapes will faultlessly play back on all
professional and home recorders. Ruggedly
designed for maximum dependability and top-
notch efficiency. Combines unlimited versatility
of performance with extreme simplicity of op-
erotion. Choice of fourteen models available
for every conceivable application.

Incorporates a multi-purpose VU monitoring
meter for precise setting of recording level
without earphone monitoring. Meter also accu-
rately indicates condition of “A” and “B"
batteries. Five single speeds as well as two,
three and 4-speed models ovailable. Units
weigh only 19 lbs. with batteries and measure
62" x 9% x 14%". Higher speed models
meet NARTB standards. All recorders are
guaranteed for One Full Year.

Write for complete technical specifications
and direct factory prices to Dept.

AMPLIFIER CORP. of AMERICA

398 Broadway, N. Y. 13, N. Y.

TH Reg US Par O
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lows. She turns and gazes at him. He
looks off in the opposite direction, em-
barrassed but flattered. What else? Schu-
mann’s Etudes Symphoniques, of course!

At this point it is fairly obvious that the
cover art need have no relation to the
music it enfolds, like the paintings on paper
back editions of the classics. RCA Victor,
in fact, believes firmly in'the doctrine of
the separation of record and cover for their
His Master’s Voice albums. Most of these
de Iuxe sets contain color reproductions of
works by famous artists, suitable for fram-
ing. There are paintings by EI Greco,
Hals, and Van Dyek.

And speaking of the fine arts, the ulti-
mate tribute to the selling power of the
album cover is Capitol’s latest Jackie
Gleason recording. For this release, Capi-

tol obtained the expensive talents of Sal-
vador Dali who, it is reliably reported,
will not turn out a painting the size of a
postage stamp for less than $5,0C0. Here
is Mr. Dali’s “explanation” of his first
album cover, the highest priced in record-
ing history :

“The first effect is that of anguish, of
space, and of solitude.

“Secondly, the fragility of the wings of
a butterfly, projecting long shadows of
late afternoon, reverberates in the land-
scape like an echo.

“The feminine element, distant and iso-
lated, forms a perfect triangle with the
musical instrument and its other echo, the
shell.”

Maybe you can’t tell a book by its cover,
but it’s even tougher with records.

SOUND

(from page 34)

with the resonant frequency of the ter-
restrial mechanical system or of some
part of it; the surface excursions
reached their peak of violence, and a
part of the surface was broken loose and
hurled into space.

Another example of the effect of reso-
nance on forced vibrations is the “wolf-
note” produced in certain stringed in-
struments such as the cello. The body of
the instrument, forced into vibration by
the bowed string, has its own natural
modes of oscillation, which help form
the characteristic tone of the instru-
ment. An unfortunate design may cause
the excursions of belly and back to over-
vibrate at their primary resonant fre-
quency. Pieces do not fly off, but the
howling sound produced has the un-
pleasant connotations of its name.

Acoustical Resonant Sources

There are also sources of an acous-
tical nature in which free vibrations
may be induced. These fall into two
types; the air column, such as exists in
the flute, pipe organ or “acoustical laby-
rinth” loudspeaker enclosure, and the
Helmholtz resonator, illustrated by the
empty bhottle, the ocarina, or the bass-
reflex speaker enclosure,

The simpler of these two is the Helm-
holtz resonator. It consists of an en-
closed body of air with an opening or
duct to the outside. If the longest acous-
tic path within the enclosed space is
small relative to the wave-length of a
stimulating oscillation, the internal pres-
sure state at any instant will not vary
significantly from one point to another,
and the entire bulk of the imprisoned air
will be compressed and rarefied as a
unit.

The enclosed air supplies elasticity,
and the requirements of a freely oscil-
lating system (restoring force and in-
ertia) are completed by the acoustic
mass of the air in the port or duct. A

may be induced. These fall into two
typesuntheraitceslummisaoh ascexists in

close mechanical analogy would be a
weight on a spring.

The Helmholtz resonator is charac-
terized by the fact that it produces no
harmonics, and that its natural fre-
quency is determined by the dimensions
of the port and the wolume (not length)
of the enclosure.

The resonant frequency of the air col-
umn, on the other hand, is determined
precisely by the length of the column,
and it is rich in harmonic overtones. The
air can pulsate longitudinally as a whole,
in sections, or in both modes simultane-
ously. It should be clear from the com-
parative characteristics of these two
resonant devices that the air column is
the one most suitable for musical in-
struments.

AIR COLUMN

>0 |

ENCLOSURE

(A)

(B)

Fig. 1-6 Helmholtz and air column resonance,
illustrated by simplified diagrams of ocarina
and flue organ pipe.
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HOW DO WE HEAR?

(from page 21)

over the membrane and hence the num-
ber of hair cells involved.

“The analysis of a compound wave
follows the principles already laid down.
However complex the form of the sta-
pedial movement, a bulge always starts
at the basal end of the cochlea and con-
tinues to be extended until there is a
change in the direction of the stapedial
movement. The number of bulges formed,
therefore, corresponds to the number of
maximum and minimum points in the
compound wave; and the length of each
bulge depends upon the amplitude as
measured from one of these points to
the next. Since the amplitudes between
successive maximum and minimum
points always vary in a compound wave,
the different bulges will spread for dif-
ferent distances.”

This description is clearly illustrated
in Fig. 4 wherein is presented an initial
displacement (position 1) of the first 30
units of the basilar membrane, as in-
duced by the sound pressure amplitude
at time a. The change in pressure as
evidenced by the progress of the ampli-
tude curve from time @ to time b causes
the formation of a bulge on the mem-
brane which progresses a distance of 30
units of length, effectively erasing the
initial bulge and resulting in a final
membrane displacement to the right as
shown in position 2. Further changes in
the amplitude of the sound pressure
wave as given at times ¢ through g will
cause corresponding displacements of the
basilar membrane as shown in positions
3 through 7 respectively. The lengths of
the membrane will be affected in accord-
ance with the differential amplitudes of
the sound pressure wave at the times
oi observation.

Meyer’s theory is unique and his man-
ner of presentation is abrupt, conse-
quently it has not been too well received
by the scientific world. This does not
alter the fact, however, that it has merit
which is recognized, for according to
Wever, “Meyer’s theory has had far less
consideration than it deserves. It is a
difficult theory; difficult in conception
and perhaps more so in its presentation;
and herein may lie part of the reason
for its continued neglect.”

Wrightson believed that the cochlear
Auid was incompressible, consequently
any movement of the stapes would set np
a pressure wave which was instantly
communicated to all parts of the cochlea.
Since no time was lost in this transmis-
sion process, there could be no space ef-
fect, i.e., all nerve fibers were stimulated
by sounds. Stimulation of the nerve
fibers, occurring with every flexing of a
hair cell, was said to gccur four times for
every full cycle of flexing motion of the
basilar membrane; triggering of the
nerve fibers occurs for every maximum,
minimum, and axis-crossing point of the
wave. Wrightson’s thoughts on loudness
of a sound were contained in his belief

AUDIO e SEPTEMBER, 1955

wnicn 1S recognized, tor according to
Wever, “Meyer’s theory has had far less

NEW TANNOY

HIGH - FIDELITY
CORNER ENCLOSURE

Here is a new hi-fi Speaker Enclosure which has broken
the traditional reserve of the British. Praise for the

performance and appearance of this remarkable marriage of
audio engineering and cabinet design is lavish enough to be
almost un-British! Hardly surprising, perhaps. Tannoy certainly
would not release an Enclosure which did not extract the last
degree of realism from their own world-famous speaker units.

TANNOY “GRF” CORNER ENCLOSURE
Elaborate interior system of sound source expansion

15” Tannoy Dual Concentric Unit

Horn loading for bass reproduction

Frontal radiation of mid-range frequencies
Non-directional horn loading for high frequencies

Entirely new acoustic coupling

Mazx. front to rear 29" ; max. width 38" ; overall
height 48” ; floor clearance 6%”

Special washable plastic grill

\TANNOY"

TANNOY (AMERICA) LTD
TANNOY (CANADA) LTD - 36 WELLINGTON STREET EAST - TORONTO I - ONTARIO - CANADA

38 PEARL STREET NEW YORK 4 N.Y. U.S.A.
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Mercury Records Cuts Masters with
REEVES-GOTHAM Systems

GRAMPIAN :

Famous feedback disc recording cutterhead delivers
wide frequency range ... 30 cps to 20 kc... silicone damped...
top transient response flux correcting feedback . . . precision balanced
armature . . . exiremely stable!
use in conjunction with ... REEVES-GOTHAM amplifier... capable of
delivering 150 walts with less than .7% harmonic and intermodulation distortion
from 40 cps to 15,000 cps. Includes all equalization for all of today's standard

recording curves ... at all speeds.

. for hetter sound recordmg, motion picture and TV everywhere

@ Reeves Equipment Corp. ¢

10 EAST 52ND STREET, NEW YORK, NEW YORK
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ELECTRONIC
MUSICAL
INSTRUMENTS

By
Richard H. Dorf

In one big volume, you can now learn all about the intricacies of
commercial electronic organs, including the Allen, Baldwin,
Connsonata, Hammond, Minshall-Estey, Lowrey Organo, and
others, together with many smaller instruments. Constructional
details on the author’s Electronorgan and the simpler Thyratone
show you how to build one of these fascinating instruments for
yourself. A compilation in book form of the author’s articles in
Radio Electronics, brought up to date and with many additions.
Price $7.50 (Foreign, $8.00).

Customary discounts to dealers and distributors

RADIO MAGAZINES, INC., Book Division
P. O. Box 629, Mineola, N. Y,
Please send me ........ copies of Dorf's ELECTRONIC MUSICAL INSTRU-
MENTS. | enclose check [] money order [] for $7.50 each
(Foreign, $8.00).
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In one big volume, you can now learn all about the intricacies of
commercial electronic organs, including,the,.Allen,  Baldwin,

| |

that the nerve hibers were affected more
violently as sound intensity increased
above near-threshold values. This beliet
has been subjected to a great deal of
criticism in later days because of the
“all-or-nothing” principle of nerve fiber
firing which was developed.

Somewhere in this accumulation of
knowledge an answer lies waiting to be
born. I‘rom the laboratories and the
experiments involving thresholds of
hearing, pitch discrimination, spatial dis-
crimination. cochlear m1crophomcs ef-
fects of various compounds upon the

30
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DISTANCE FROM BASAL END OF BASILAR MEMBRANE

Fig. 4. Meyer's theory of cochlear analysis. The

compound wave affects the basal portion of the

basilar membrane as shown, at selected points

of the wave cycle. Arbitrary scale units em-

ployed correspond to each other, in amplitude
of distance.

nerve electrical potentials, etc., will pro-
ceed one day the final link which will
unite these hindings into the truth sought
over many long centuries. Until then,
the reader may form opinions of his own,
guided by the works of leading scientists
pdrtlally summarized in the texts con-
tained in the short bikliography below.
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THE MINSHALL ORGAN

(from page 27)

Fig. 8. Side view of a

tone-generator chas-

sis shows the printed

circuit which holds

most of the compo-
nents,

ment brings grid impedances down to
normal equipment values and this prob-
lem 1s eliminated.

Figure 8 shows how a tone-generator
chassis looks. Notice that almost all the
resistors and capacitors are mounted on
a printed-circuit panel. The printed cir-
cuit makes for neat and inexpensive pro-
duction and easy servicing since each
component may be lifted or removed
without disturbing others and may even
be put back again without harm if found
to be good. Minshall, at Mr. Hadden’s
instigation, has been among the first in

the organ feld to make extensive use of
printed circuits aud this organ probably
contains more than any other in its tone
generators and keying circuits, except
for the Schoier Electronic Organ Kit
which employs 130 all told. The genera-
tor chassis is extremely easy to replace
when necessary because of good mechan-
ical design. Figure 9 shows the rear of
the organ. To remove a generator, the
divider strap is loosened and the genera-
tor is simply pulled out; it is held in
place only by the power and output plugs
on its ends.

oooo[i els

@seesoqa
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Fig. 9. Rear view of the Model L, showing the tone generators, power-supply and power amplifier,
and tablet-board chassis.
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COMMUNITY CAMPAIGNS
Give...the United way

LEONARD RADIO
PROUDLY PRESENTS. ..
—LIVINGSTON—

GGBI-FISS

FOR YOUR LISTENING
PLEASURE

FOR THE ADVANCED AUDIOPHILE,
LIVINGSTON HAS DEVELOPED A
SUPERBLY ENGINEERED, UNIQUELY
DESIGNED, LOW COST BINAURAL
PLAY-BACK UNIT. JUST LOOK AT
THESE PLAYBACK FEATURES:

Flutter & Wow: Negligible

Hum Level: 60 db Down

OQutput: 5 millivolts

Frequency Response: + 2 db 20-15,000 cps
At 714 ips

Selector Switch: Binaural; Monaural; Half
Track (You can play standard half track,
or binaural tapes)

Attractively housed in a blonde or ma-
hogany finished cabinet as shown:

NET $119.50
Chassis only: $99.50

Bi-Fi Recorded Tapes

from the Livingston Library
Net $10.00 ea.

Superbly recorded music by the leading
domestic and foreign combos, orches-
tras and choral groups, adds a new di-
mension to your listening pleasure .

#702 Wagner—Tannhaeuser Overture
N Wagner—Flying Dutchman Overture
#704
B

Debussy—Afternoon of a Faun
N Schumann—Manfred Overture
Glinka—Kamarinskaja

Rossini—William Tell Overture
N Brahms—Academic Festival Overture
Massenet—Under the Lindentrees

#705
B

#708 Dukas—Sorcerer’s Apprentice—Flor-
BN ence MJ Festival Orch., Vittorio
Gui, con
Pfitzner—Little Symphony, Opus 44,
Vienna String Symphony, Kurt
Rapf, cond.
Complete listing of Staggered-Head and
Stacked-Head Binaural, Dual, and Single
track recordings on request, Write Dept.
BN-2.
Mail and phone orders filled,
259%, deposit, Balance C. O. D.
New! 160 page, 1956 Audio Reference

Gulde Available soon. . . . Enter your

name on our mailing list now!

o), ' V-V\1io ] raDiO, INC.

ISETHICETR TN York 7, M. Y.  COrlandi 7-0315
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ANOTHER HUDSON HI-FI

\PRICE SENSATION!

FABULOUS /ﬂﬂ[l/[ﬂ

MODEL 215A

MAGNETIB CARTRIDGE

With DIAMOND Stylus

]

Reg'ular HUDSON'S
—2'5‘ Cartrig, PRICE
226 Transformme $37. b $21 Ex

HUDSON'S
PRICE
For BOTH!

$9490

e For 33-1/3 and 45 R.P.M.

Made by FAIRCHILD, manufacturers of the finest,
highest priced audio equipment—this magnetlc
cartridge is recognized by Hi-Fi_fans as a superb
performer — and at Hudson's Terrific Low price,
it's an outstanding buy — superior to any cartridge
anywhere near this prlce in todays market

Used with Fairchild 826 matchlng phlg -in
transformer, this superior cariridge can be
used as a replacement for the G.E., Pick-
ering, Audak, etc. giving higher quallty
performance at a low price. Slnﬁle diamond
stylus (which extends record II e) has 1.0
mil diamond needle, for 33 and 45 RPM

Long Playing Records. Standard ntounting,
fits mast Record Changers and pickups with-
?ut' adlt%ration. Simple mounting instructions
ncluded.

Here’s your chance to convert your record
cbanger or player to truly hi-fidelity repro-
duction — at less than half normal cost for
this superb magnetic cartridge, with match-
ing transformer — but Hurry! Our quantities
are limited!

Dert. A-9

All Hi-FI Accessorles
In Stock — Easy Terms
Hi-Fl Trade-ins

‘Downtown N.Y.C.

AdJoining Radio City In New Jersey

th St. 212 Fulton St. 35 William St.
New York 36, N. Y. New York 7, N.Y. Newark 2, N.)
Circle 6-4060 Circle 6-4060 MArket 4-5154
]

quality control of
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JIM LANSING ®

speakers by

Bl testing

One of the final inspec-
tions given all Jim Lan-
sing Signature Speakers
is made with a B! test-
er. This instrument gives
a direct, accurate meas-
urement of each unit’s
electrical guality.

subjected to lines of
force, the current flow-
ing through the wire,
This total relationship
(B! factor) can be meas-
ured by applying a volt-
age to the voice coil
and measuring the force
exerted by the dynamic
assembly.

In the Signature B! test-
er a speaker’s ability to
support a known weight
is read directly on a
calibrated watt meter.
No other commercially
produced speakers have
a higher B! factor than
do Signature units with
their edge-wound wire
ribbon 4” voice colls.
And, before being re-
leased, every Signature
Speaker must meet the
same high standards.

Magnet size and flux
density alone do not de-
termine speaker efficien-
cy. The force available
to move the dynamic
assembly In any speaker
is proportional to: — the
flux density surrounding
the voice coil, the length
of conductor uniformly

JAMES B. LANSING SOUND, INC.
manufacfurers of precision transducers

2439 FLETCHER DR. LOS ANGELES 39, CALIFORNIA
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AUDIO ETC.

(from page 47)

either; and so I had to drone on as best
I could, in competition.

And another innny thing: the musical
illustrations didn’t go over, either. On the
air, they were fine. No v151ble distractions
and as one listens to radio, the very idea
of a musical 111ustrat10n is highly accep-
table. You sit back in your chair, or doze,
or do the dishes (or drive the car—listen-
ing to your car radio) and time passes
nmiost agreeably. But on a lecture stage—
no. My introduction would go over well
enough in spite of distractions; but when
the music started to play, something in-
variably happened. Simple enough!

The visual, live show all of a sudden
stopped dead—except for one turning turn-
table, yet it was still tZere and had to be
looked at. All of a sudden, I became mute.
I froze. 1 had nothing to do, standing
there in front of a whole audience, but
lool preoccupied as though the music were
plercmnr my very soul or something. (It
wasn't, I can assure you.) And my assis-

‘tant either froze, too, which made double-

trouble, or she went to work on the next
cue, which merely set up a welcome but
irrelevant «distraction.

Nope, it wouldn’t go. And I even got
complaints from some Ladies’ Club man-
agers that they thought I really shouldn’t
use a script—it looked bad. No use ex-
plaining that (a) a radio program has a
script and (b) without a script I couldn’t
coordinate with my assistant, who followed
me on her carbon copy. No avail!

The ladies were perfectly right; the
idea really had basic faults. And so I
gave it up, quite voluntarily, though I
probably could be at it to this moment if
I’'d wanted to torture myself.

Now we have TV. And I commend this
experience most earnestly to any Aublo
reader who has ideas of putting on a
musical TV show. The confiict between
listening habits and looking habits can be
very acute, let me tell you. TV has already
worked out its own look-listen techniques
for a vast area of entertainment and in-
struction. But it still makes occasional
well-intentioned boners when it comes to
classical music and the dire necessity to
combine the visual and the audible in-
terest of music.

We cannot, however much we would
like to, find a way to duplicate the “look-
listen” of a live musical concert. Impossi-
ble. The best proof: your concert-goer sits
for 1V4 hours in a single seat with a single
vie\v, and is not disturbed by any lack of
“variety.” But on the screen—TV or film
—with its two-dimensional projection, its
narrow side-limits (even the
screens), a single viewpoint is good for
a mere thirty seconds or so at best. Then
you must change. Flit here, flit there,
close-up, distant-shot, #£ollow-the-theme
from instrument to instrument, watch the
conductor’s arms, his tortured face (he
must be tortured or it won't look right)—
occasionally pan out over the audience
(and look out for people half-asleep in the
front row where it shows). . . . This is
what TV and the cinema require, for
visual music. You can’t dodge it any more
than I could dodge the same sort of thing
in my lectures. And so, live and learn, and
back to tape and the all-audible show.

The Tape Solo

It wasn’t long, after my home-grown
show started, that I began to find things

l1Kke to, nna a way 1o (lupllcate me 100K~
Ve e anttaRAcET Imnocst-

I could do with tape itself that were new.
The sessions with my assistant grew
shorter and my editing time longer. We
did sections of the show in the old way,
cross-fading records, blending background
music and speech, and then I began to edit
them together. We made mlstal\es reeled
the tape back and tried again until it
worked. In no time I was splicing together
dozens of short ‘“takes,” cutting out the
plops and switching noises, the overlaps
and repeats which we began more and
more to take for granted as we caught
onto tape. Isn’t this exactly what every
studio went through in those days? Yes.
but not many home tape men.

And then came the day when I got tired
of cross-fades and decided to try a straight
splice between two musical passages, minus
assistant.

I couldn’t believe it would work. I was
so indoctrinated with the idea of the cross-
fade, a gradual blending of one plece of
music with another, and I had done it so
many thousands of times, that I was sure
the instantaneous shift-over of a straight
splice would “show” only too dismally,
spoiling the nice effects of blending that
I had been achieving. Little did I know.

For I soon found what every record
maker knows, that, given the right spot,
the right micro-instant, you can patch
things together by splicing and never hear
the transition at all. It works wonders for
the tape editors who assemble recordings
and broadcasts. It did even odder things
for me, who deliberately spliced things
the Lord never intended to be spliced, nor
the composers !

Take two versions of a work, one for
orchestra and the other for piano; com-
pare them directly by joining hunks of
each—so that a chord which starts as a
piano sound is suddenly and inexplicably an
orchestra sound, without apparent transi-
tion. Or patch up a flute and a violin
version of a sonata (Prokofieff) so that
the work breezes along merrily without a
break—for both fiute and violin, so that
the fiute player takes a big breath and
comes out with fiddle sound, as naturally as
you please, and the fiddler finds himself
playing flute notes rlght in the middle of an
up-bow. All very “strange to your ears,
as another tape-trickster has put it.

Indeed, I got quite fascinated with the
new possibilities and turned out phonomon-
tage after phonomontage, each more devil-
ish, instructive or silly (depending on how
you listened) than the last. I compared
three recordings of one piece, interchanging
them dozens of times without a break in
the music. I “rewrote” many a piece of
music, altering continuity, making cuts and
omitting repeats, all for special reasons and
all without an audible brealk.

Caveat Emptor. One choral group I re-
corded didn’t even notice a cut which, neces-
sarily, made perfect gibberish out of the
words being sung. People don’t notice edit-
ing because—even today—they aren’t pre-
pared to notice it. And even an expert will
miss the changeover if it is done properly.

Naturally, all of this musical mayhem
was done with the best care I could possibly
muster and I put every bit of musical knowl-
edge I had into matching keys, melodies,
harmony, structure and the rest. I'm proud
of the tricks and except for a few emergen-
cies, I'll stand by the “musicality” of my
tape operations.

And so—the solo tape. I dispensed with
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Indeed, 1.g;ot quite fascinated with the
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my assistant entirely. I threw out my
second turntable—no more cross-fading. I
moved the portable fixings in a bit closer,
mounted my mike on a goose-neck and got
me a Hermes portable typewriter that would
fit under my nose, and started out doing
home-grown broadcasts, solo. The works.

It happened first, as I remember, in St.
Louis in 1953 in the pantry of my elderly
landlady-hostess’s old-fashioned apartment.
St. Louis had never seen anything like it
—at least, the four or five St. Louis trades-
men who stumbled into the kitchen by the
back door and interrupted me hadn’t.
From the pantry I moved into the maid’s
room on her day out. The trolley cars made
less noise there, And each week, that spring
of 1953, I set up the whole shebang, did my
tape and then took it all down again and
stored it in the closet. What a studio! But
the show went on, back at WNYC.

Equalization

That is, it went on until I came back to
New York in June just in time to catch
the final broadcast which I’d mailed in the
week before. I almost died of chagrin. For
instead of my good hi-fi I heard an almost
unbelievable bumble and rumble, an unin-
telligible hodge-podge—my voice sounded
as though I were at the bottom of a well
and buried in soggy mattresses. Why?

I had inadvertently made two mistakes
which, T suspect, are still being made again
and again by unsuspecting tape experimen-
ters, even today.

A. Any broadcaster could have told me
about this one, but I hadn’t heard. To beat
the background of St. Louis trolleys and
busses I moved up unusually close to my
cardioid mike. The ribbon complement
thereupon proceeded to boom unmercifully.
Never use a ribbon for close-to work! So,
to begin with, my voice was horribly bass-
heavy when it hit the tape. I didn’t then
know why.

B. My program was recorded on a Mag-
necorder (and is still today), a special job
but still basically “Maggie,” with the
Magnecorder type of equalization. The
tapes had been played on Magnecorders at
WNYC, so all had been OK. But while I
was away, WNYC bought some Ampexes
and without a thought to the consequences
blithely shifted my show over to one of
them. Because of the differing methods of
recording and playback equalization, my
“Maggie” tapes came out of the Ampex
with a ghastly droop in the highs and an
apparently huge bass boost.

So—combine the already bass-heavy voice
recording from the ribbon mike with the
turther bass-heavy reproduction due to mis-
equalization in the playback and what came
out was a sound more like a sick walrus
than a well Canby. It was awful. I practi-
cally crawled under the bed for shame.

It took another year or so (during which
we tried various bits of equalization at the
station, with only partial success) before I
hit upon a fine solution to the equalization
problem. And, as for the voice, I went
back, but quick, to my Altec condenser
mike which, most handily, had an optional
40-cycle cut-off switch on it that neatly
removed whatever boominess remained
when I got up close.

I decided the thing to do was to have all
my cakes and eat them too. I liked the
Magnecorder for its easily managed editing,
with the tape lying flat on the open head,
the reels mounted vertically. For me, after
long practice, it was good. So I got some-
body to rebuild its electronics to give me
two equalizations. Magnecorder and Am-
pex. Just flip a switch.

It took us some months to get things
right, with test tapes flying down to
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recording from the ribbon mike with the
turther bass-heavy reproduction due to mis-

WNYC for trial-and-error irequency runs,
but in the end we came out so close to flat
that I was thoroughly satisfied.

Now, for broadcast recording I can
choose either type, Magnecorder or Ampex.
I suspect that T own the only Magnecorder
in existence that makes Ampex tapes—and
Magnecorder tapes toco.*

* The Magnecorder M—models now make
tapes interchangeable with Ampex tapes.

One miore discovery helped up the quality
on my voice. The condenser mike made by
Altec is technically non-directional, but at
close range—within six inches or so—it
picks up the voice much more naturally
head-on, pointed at your mouth, than in the
vertical position. When I accidentally dis-
covered this, I was able to remove the last
major difficulty that had bothered me, and
since that time my tapes have been uniform
enough to keep on file and repeat with rea-
sonably good expectations for fine sound
quality.

We do live and learn! I have on hand
tapes back to my first experiments, but
until three years ago [ made so many un-
knowing technical blunders that many of
them are now unusable. Two main head-
aches went along with me, over and above
those already mentioned. The matter of
exact speed (especially at the insides of the
old-type 7-inch reels) and ‘that of head
alignment.

Alignment and Speed

I began aligning my heads before every
broadcast (and how I hate the chore) in
St. Louis, and I recommend the practice
to every user of home-style tape. Most of
my earlier shows proved to be recorded off-
alignment in one way or another. Today, I
must copy them, after aligning the playing
head deliberately to match the individual
tape, before I can use them.

Many an amateur, and some professionals,
have forgotten that a wrongly aligned tape
plays back beautifully on the machine that
made i#t. A deadly trap for the unwary, I
can assure you. I used to blame the people
who cut disc transcriptions from my tapes
for the soggy sound, but I don’t any more.
It was largely my fault. These are the
weaknesses of any non-professional or semi-
professional operation where standards are
made up as you go along and things are
worked out the hard way!

And as for speed, that, too, is a dangerous
thing. As with alignment, a tape made on a
machine that plays at thc wrong speed, or
that changes speed during recording, is very
likely to play back perfectly on the same
machine. The changes cancel out. But just
try a bit of editing—or play the tape on
a different inachine, and see what happens
to your pitch. Professional tape recording
has now pretty much licked the pitch prob-
lem, even in Europe where, at first, trouble
was rampant and music appeared on LP
records in all sorts of wrong keys and with
sags and spcedings-up that were sometimes
blood-curdling to a musical ear. No longer.

But in any non-professional set-up, again,
the old trouble is likely to reappear—and
you seldom discover it until too late.

My remedies were severally simple, over
some length of time.

A. Periodic cleaning and overhaul of the
tape machine, even though it seems to be in
fine condition. Makes all the difference.

B. The use of a stroboscope, every so
often, to check exact running speed under
operating conditions. Most tape recorder
firms will provide one for you.

C. Most important—the new reels with
wide hubs. Users of 10-inch professional-
type reels need not worry. But if you still
have some of the small-hub 7-inch reels
around, stay clear of the last half-inch of

machine. The changes cancel out. But just
try a bitef sditing-—or,playithe tape,on

when high tidelity
stopped being

machinery and
became a new
kind of
musical instrument!

The Festival did it by pioneering two
seemingly radical points of view. « « « « «

One was that high fidelity equipment need not'
look like an inverted dish pan, bristling with
steel and glass. The Festival looked the part it
played. It was sleek, copper brushed and func-
tional. It didn’t look at all like a conventional
radio and certainly nothing like the usual
frightening lii-fi niachinery. Women found it
positively attractive — liked the way it looked
sitting on an open table in the living room.

Then, too, the Festival combined all the elec-
tronic elements of a high fidelity system on one
well organized compact chassis. It was at once
a sensitive AM-FM tuner, a flexible pream-
plifier and a powerful Ultra Linear amplifier.
Each element was of the highest quality and
they were mated for optimum performance.
This was no glorified radio, but a system which
commanded the professional’s respect. It had
just the number of operating controls neces-
sary to perform all the good high fidelity func-
tions and everyone in the family could quickly
understand and use it. The Festival made good
sense and it made wonderful sound.

Thus a new kind of high fidelity instrument
was born, and the days of high fidelity ma-
chinery were numbered. Today there are fre-
quent imitations of the Festival, and that’s
to its credit. We think you'll prefer the im-
proved original!!

Write for FREE colorfully illustrated
new Catalog #A-9.

The Festival is a registered trade mark of:

kardon

INCORPORATED

520 Maln St.
Westbury, L. I.,, N. Y.
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A new range

“PARTRIDGE
Line Transformers

This new Partridge range of line trans-
formers is available in resin cast construc-
Tall

available on

tion, and in a variety of colours.

specification and details

request.

@ For details of the above and other
Partridee models, and name of your
local distributor, write to:

Partridge Transformers [td,

¢fo British Electronic Sales Co., Ine.,

23-03, 45th Roud, Long Island Ciry 1, N.Y,
PARTRIDGE TRANSFORMERS

get the best out of good equipment.

PARTRIDGE TRANSFORMERS LTD
TOLWORTH. SURREY, ENGLAND

cancer
strikes

in

of your friends

give to
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tape, on any machine! I used such a reel,
without noticing, on my Ampex 600 the
other day. Sure enough, as the end of the
tape approached, the music (from the play-
back head) began to flutter and squeal. The
machine just isn't designed for the old reels.
Fortunately, there are very few of them left
nowadays. The large-hub 7-inch reel was
a major innovation (alono with the thinner
tape that made it possible), improving speed
accuracy by a huge factor in a couple of
million existing tape recorders. I hate to
think of the number of man-hours I wasted
thanks to the old reels, before 1 found out
about them.

%

Enough. This rambling account has
goaded a good many remlers, I suspect, into
fury at me for omitting the spicy details,
(good and bad) of the Cmby Home-Grown
Tape Technique. For the edification of
amateurs and, even, a few professionals,
I'll go on in a future issue to present de-
tails, for what they're worth in entertain-
ment and education. Home-style or no, I
think some of the tricks of the trade are
worth describing. It’s a great game.

COMNG EVENTS

Sept. 23-24—Fifth Annual Fall Symposium
of the I.R.E. Professional Group on
Broadcast Transmission Systems, Ham-
ilton Hotel, Washington, D. C.

Sept. 23-25—Hi-Fi Home Music Show,
Claremont Hotel, Berkeley, Calif.

Sept. 30-Oct. 2—Third Annual High Fidel-
ity Audio Show, NCAS, Sheraton-Palace
Hotel, San Francisco, Calif.

Sept. 30-Oct. 2—The 1955 High Fidelity
Show, Palmer House, Chicago.

Oct. 3-5—National Electronics Conference,
Hotel Sherman, Chicago.

Oct. 13-16—The Audio Fair and the Sev-
enth Annual Convention of the Audio
Engineering Society. Hotel New Yorker,
New York City.

Oct. 21-23—New England High Fidelity
and Music Show, Hotel Touraine, Bos-
ton, Mass.

Nov. 4-6—Philadelphia High Fidelity
Show, Benjamin Frankhn Hotel, Phila-
delphia, Pa. A fifty-cent admission charge
has been agreed upon to assure attendance
by an interested hi-fi conscious audience.

Nov. 3-6—First Mexican Audio Fair, Hotel
Reforma, Mexico City. For information,
write Mario R. Aguilar, Lopez 43-301,
Mexico 1, D. F.

Jan. 18-2()—Canadian Audio Show, Wind-
sor Hotel, Montreal, Canada. Managing
Director, Emery Justus, 1022 Shkerbrooke
St. W. Montreal, P. Q.

enth Annual Convention ot the Audio
Engineering Society, Hotel New Yorker,

—CLAMSIFIED—

10¢ per word per Insertion for noncommerelal
advertisements; 25¢ per word for commercial adver-
tisements. Rates are net, and no discounts will he
allowed. Copy must be accompanied by remittance In
futl, and must reach the New York office by the
first of the month preceding the date of Issue.

Rates:

THIS AUDIO EXCHANGE has the largest
soleefion of new and fully guarantéed used
equipment, Catalog of used equipment on re-
quest. Audio Exchange, Dept. AR, 159-19 Hill-
side Ave,, Jamaica 32, N. Y. OL 8-0445
AUDIO BEXCHANGE EXCHANGES AUDIO

6-Element Broad-Band IFM antennas. All
seamless aluminum. $10.95 ppd. Wholesale
Supply Co.. Lunenburg 10, Mass.

25-50% DISCOUNT. IFactory-fresh guaran-
teed LP records. 69¢ and up: send 20¢ for
catnlogue, SOUTHWEST RECORD SALES,
Dept. A, 1108 Winbern, Houston. Texas.

AMPLIFIERS—HI-TIT

45% offt 40.000-cycle amplifiers, recorders,
pianos, organs. accordians, typewriters. movie
equipment, binoculars. Amazing bargains!

ABELMART, 466 Belmont, Paterson 2, N, J

HIGH FIDELITY SPEAKERS REPAIRED
x\mpntv bvppll\(-l Service. 70 Vesey St., New
York 7. N. Y. BA 7-2580

VARITYPING Composition, DSJ, IBM.
paste-un, ruled forms. advertising layout and
technical matter in English and foreign lan-
cuages. Catherine Rein, \4{ Broadway at 18th
\t “New York. GiRamerey 7-5720.

SALES—SWAP—SERVICI

on all t\'pcx of IIL\\' and used audio munnmont
RGUS SERVICE COMPANY

235 Lyons Avenue

J. Waverly 3-3025

Newark. N.

FOR SALL : Presto 166N overhead recording
mechanism, 50 16-inch recording blanks, 88A
l'ecordinj_f amplifier, RCA Velocity and Turner
101C microphones, IFairchild 237 Turntable,
Hewlett-Packard 400\ volfineter, All excellent
condition. Best offer over $n00. Box CS-l.
AUDIO.

Brand New Rek-O-Knt B-12H, $98.95;
$79.50. Box (S8-2,

Peil-

ersen PRT-ILC Preamp.
Auplo.

FINEE PHONOGRAPH RECORDS cut from
your favorite tapes. Handy timing chart and

details free. SOUND SERVICE I'\(‘l\'T‘ER‘w
1778-A Fnlton Ave., East Meadow, I.I.. N.X.

SALI: Western Iileetric transformers, WE
D-spec vertical reproducer with arm, UTC
LS transformers, other andiophile items from
personal stock. Wm, Offenhauser, Jr.. New
Canaan, Conn.

BRAND NIW Meissner Model 4DR disc
recorder with G0 dis and Ampro tape re-
corder. Value over $350. Will sell for $165.
Reimer's, Fairview. Oklahoma,

RIZCORDINGS ON DISC from your favorite
or important tape. Professional results on 33
L1’ Microgroove long lasting gunality records.
\Write your requirements and other data to
NOWAK OPTICAIL CO., INC,, 1105 Broadway.
Buffalo 12, N. Y.

NTIONS WANTED: We manufacture,
market and distribute new inventions, pat-
ented or unpatented. Also national distribn-
tion of novelty lines. ¥Younders P’roducts Lid.,
Box 4853 Cleveland Park, Washington 8, D.C.

IN VI

AUDIO CONSULTANTS for the Kansas City
area, Specializing in the design and installa-
tion of High-Fidelity, sound and control sys-
tems. Ifor information, write, wire or phone,
Donald M. Walls, 3747 DRaton, Kansas City,
Kansas. Phone Johnson-7664.

Splices in a wink! NO SCISSORS! NO
RAZOR BLADES! —with GIBSON GIRL
TAPE SPLICERS. Diagonal cuts tape ends
and trims splice edges with the “Gibson Girl"
shape, Model TS-4, $8.50 list. Model TS-4
Deluxe, $11.50 list. At vour dealer or write ;
ROBINS INDLUSTRIES CORP., l")t-pt ATl
41-08 Bell Boulevard, Bayside 61, N.
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BRAND NEW Meissner Model 4DR disc
recorder with 60 dises and Ampro tape re
corder. Value over C Will sell for §
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PROFESSIONAL
RPIRECTORY
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HOLLYWOOD ELECTRONICS

D|SY§IBUTOR5 OF HI-FI COMPONENTS
EXcLUS IVELY

I

7460 Melrose Ave-Los Angeles 46,Calif-WEbster 3-8208

HIGH-FIDELITY HOUSE

Most complete stock of Audio
components in the West
Phone: RYan 1-8171
536 S. Fair Oaks, Pasadena 1, Calif.

the finest in Hi-Fi

featuring g/am%m:®

HIGH FIDELITY COMPONENTS

CORPORATION

820 ¥. Olympic Blvd. - L.A. 15, Calif. - RI 7-0271

CANADA
High Fidelity Equipment
Complete Lines @ Complete Service

Hi-Fi Records Components
and Accessories

LECTRO-VOICE
SOUND SYSTEMS

14) DUNDAS ST. WEST. TORONTO, CANADA,

MTI-M PRESTO SPLICER

now available for magnetic
~ W"” Mylar & Acetale Tapes
® A heat weld
® No Cement
® No adhesives
. . in seconds!
« Diagonal cut capable

of withstanding 3
367 pound pull
(323 « Inaudible with play-
back amplifier gain at
magimum
« Also splices leader to
any base magnetic
tape without adhe-
gives.
Literature and sample
| splice on requeat!

PRESTOSEAL G

CORP.
3727 33rd st., Long Island City 1, N.Y.
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jmfumy Notes .

The Bell & Howell Company, long
known as a leading manufacturer of mo-
tion picture equipment, made an auspi-

cious entry into the high fidelity field with
a press showing on August 25.

On hand to introduce the impressive
new B&H radio-phonos were Frank Ben-
nett, Vice President in Charge of Ingi-
neering, who designed the electronic por-
tion of the new units, and Howard Cush-
lll"‘ who is in charge ol high-fidelity sales

Visitors were deeply nnme,s\ed with both
the sound and appearance of the various
models on display. The showing took place
in the Manhattan penthouse studios of
Paul McCobb, noted furniture designer,
who was commissioned to design the cab-
inetry of the new B&H hi-fi radio-phonos.
Hostess Lor Lhe occasion was charming
Betty Lyman, Assistant Direclor of the
Bell & Howell public relations department,
who flew from Chicago for the event.

Mercury Record Corporation has an-
nounced its entry into the phonograph
and tape recorder field, and early in Sep-
tember began shipping a complete line of
portable and hi-fi phonographs and tape
recorders to distributors throughout the
country. According to Irving B. Green,
company president, the move is an im-
portant step in Mercury's previously an-
nounced program of expansion and di-
versification. In an earlier move, the
company launched a wholly-owned sub-
sidiary record label, Wing Records.

The Washington, D. C., district offices
of Ampex Corporation have been moved
to a new address at 8033 13th St., Silver
Spring, Md. In announcing the move,
(1601"'6 1. Long, Ampex president ex-
plained that lalgu quarters ywere necessi-
tated by expansion of district office activi-
ties and the addition of new staff mem-
bers. The Washington district office
provides facilities for sales engineering
and service engineering personnel from
both Ampex product divisions, Audio and
Instrumentation.

British Industries Corporation, New
York, has broadened the scope of the
high- ﬁdelltv products for which it acts as
national sales agents with the addition
of River Idge equipment cabinets and
speaker enclosures. In announcing the
entry of River Edge products into the
B1C fold, Leonard Carduner, head of BIC,
stated that the new operation will be
handled by a company formed for the
specific purpose, River Edge Sales Cormno-
ration. IHenry Sherwin of River Edge In-
dustries joined with Mr. Carduner in an-
nouncing the new afliliation. Sales policies
will prevail which govern all other BIC
products, such as Garrard Record Chang-
ers, Wharfdale Speakers, R-J Enclosures
and IT.ealk amplifiers.

The Pentron Corporation has entered
the field of pre-recorded tapes with its
first recording of “Moods in Music,” a
15-minute dual-track tape featuring Larry
Paige and His orchestra. Recording speed
is 7.5 ips. Because the Pentron tapes are
made solely for D]‘l\'inb on tape repro-
ducers, musical arrangers are given wid-
est latitude in realizing lhe full potential
of tape as a recording medium. Both ex-
treme highs and lows, as well as extremes
in dynamic range, play important parts
in the arrangements. According to Irving
Rossman, Pentron president, the tapes
will perform equally well on any make of
tape reproducer, Recording was ‘done with
professional Dynacord recording equip-
ment.

DELIVOX
ORDED TAPES

THE L-O-N-G-E-S-T HOUR OF SOOTHING
CATHEDRAL ORGAN BACKGROUND MUSIC
Moderate Cost ® Mail Order o Free Details
ELECTROSONIC, 7230 Clinton, Upper Darby 3. Pa.

has entered
1ts

The Pentron 001'1)01'at10n
the field, af, dad Lanas .w(!

CONTENTS

Simplify desz'gn and

calculation

practical

ELECTROACOUSTICS

M. RETTINGER

The keynote of the book is UTIL-
ITY in a practical coverage of the
rapidly developing field of electro-
acoustics.

Electroacoustics is presented in
the light of the most recent develop-
ments. The modern methods and de-
vices discussed in the book are those
used at present in radio, sound-film
recording, and allied arts.

Special emphasis is placed on the
relatively new and promising field
of magnetic recording.

Many tables and curves show at
a glance the required quantities, re-
ducing calculations to a minimum.
The diagrams in the book are useful
not only for lessening figure work
but also for checking calculations
and illustrating relationships.

Foreworp. MicroPHONES: Anecdotal
History of Microphones—General Aspects
— Types of Microphone — Microphone
Technique. LoupspEakers: Direct-Ra-
diator Loudﬁ)eaker—Loudspeakex En-
closures—Loudspeaker Cabinets—Corner
Cabinet {or Loudspeakers—Horn Loud-
speakers—Directional Radiation—Damp-
ing Loudspeaker-Cabinet Panels—Speaker
Measurements—Speaker Distortion. CIr-
curts: Constant-Resistance  Crossover
Networks — Impedance-Measuring Net-
works—Mixers. MaoNETIC STRUGTURES:
General Aspects — Permanent Magnets.
PuBLic-ApDRESS SysTEMS: General As-
nects — Outdoor Loudspeaker Qutput-
ower Requirements — Specifications —
Testing Public-Address System Installa-
tions—The Hollywood Bowl Sound-Rein-
forcement System—Loudspeaker Match-
ing. ViBrations: Transients—Vibration
Isolation. ARGHITEGTURAL AGOUSTICS:
Dynamic Symmetry — Convex Wood
Splays for Broadcast and Molion-Picture
Studios—Recording  Studios—Television
Studios — Home Acoustics — Sound-Ab-
sorptivity Measurements—Acoustic Meas-
urement Facilities. MAGNETIC RECORDING:
Ring-Type Magnetic-Recording and Re-
producing Heads—Front Gap—Back Gap
—Alternating-Current Magnetic _ Erase
Heads — Frequency Response — Experi-
mental Results. Appenbix: Octaves —
Decibels, Volume Units, Dbm versus
Watts—Dbm wversus Voltage—Bibliogra-
phy—Index.

L 271 pages o 1955 e $10.00

Order your copy today from

AUDIO

P. 0. Box 629 Mineola, N. Y.

Hects — Ould001 Loudspcakex Output-
ower Requirements — Specifications —
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You Are
Invited to,”

Audiorama 1955

presented by
THE AUDIO FAIR

/
/
/
,’ COME SEE! COME HEAR! thelargest
/ aggregation of high-fidelity equipment ever
; displayed under one roof...presented by more
/) than 125 manufacturers from all over the world,
! Their representatives will demonstrate the latest

,’ developments in: the fast-moving audio hi-fi
1 industry. At AUDIORAMA 1955, your questions
/ will be answered personally and authoritatively.
” AUDIORAMA 1955 is for music-lovers, broad-
|

cast engineers, sound-on-film men, military and

I municipal agencies, industrial purchasing
SPONBSYORED agents — for everybody interested in quality

sound reproduction.

NO ADMISSION CHARGE

1
'
[}
'
'
'
FOURDAYS.................0c.13,14,15,16 :
FOURFLOORS.................5th, 6th, 7th, 8th :
HOTEL NEW YORKER, New York City :

Daily 1 to 10 P.M., Sun. 12 Noon to 6 P.M. '
|
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‘
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|

AUDIORAMA 1955 is presented by THE AUDIO FAIR
Harry N. Reizes, Director of Audio Fairs, 67 W. 44th St., N.Y.
An AUDIO FAIR-VIDEO FAIR, Inc., Management Project

p-------——---,

64

(34

P sound reproduction.

ADVERTISING
INDEX

[ J
Allied Radio Corp. ..........couu.n.. 45
Altec Lansing Corporation ........... 51
Ampex Corporation .............. 32, 33
Amplifier Corp, of America .......... 56
AudIcCol ... Tl AT 46
Audio Fair, The .................... 64
Audiogersh Corporation .............. 47
Bell Telephone Laboratories .......... 16

British Industries Corporation
facing p. 1, 3, 31

Brush Electronics Company .......... 14
(S TR S o 3™ 5 0 & b B 0 B o Himige s g 37
Classified Advertisements ............ 62
Crestwood Tape Recorders ........... hg
Electrosonic ..................0. .. 63
Electro-Voice, Inc. .............. Cover 4
Electro-Voice Sound Corporaftion ...... 63
General Electric Company ............ 43
Coodmans Industries, Ltd, ............ 11
Harman-Kardon, Inc. ................ 61
Harvey Radio Co., Inc. ............... 49
Heath Co. ........c..iviiiiniinnnnn, 10
High-Fidelity House ................. 63
Hi-Fidelity Inc. ..... ... . ciuvan.. 50
High Fidelity Recordings, Inc. ......... 54
Hollywood Electronics ............... 63
Hudson Radio & Television Corp. ...... 60
Hughes Research and Development
Laboratories ............ceoiiii.n 6
Hycort Co.y Inci . . R S e e 2
Jensen Manufacturing Company ....... 39
Kierutff Sound Corp. ......vevuuuen.. 63
Kingdom Products, Ltd, .............. 56
Lansing, James B., Sound, Inc. ........ 60
Leonard Radio, Inc. .............. 52, 59
Marantz Company -......uveecuren.. 50
Mendel Company ............ccue-.. 15
Minnesota Mining and Mfg. Co. ....... 5
Mullard Overseas Ltd. ............... 35
National Company, Inc. ......... Cover 2
Partridge Transformers, Ltd. .......... 62
Pickering & Company, Inc. ........... 13
Presto Recording Corporation ......... 41
Prestoseal Mfg. Corp. ................ 63
Pilot Radio Corp. .................... )
Professional Directory ............... 63
Rauland-Borg Corporation ............ 44
Reeves Equipment Corp. ............. 58
Rek-O-Kut Company ........... Cover 3
Schober Organ Corporation ........... 52
Scott, H. H., Inc. . ............ccut. S
Sherwood Electronic Laboratories, Inc. .. 1
Shure Brothers, Inc. ................ 53
Sonotone Corporation ............... 7
Tannoy (Canada) Limited ............ 57
Tung-Sol Electric, Inc. ............... 8
University Loudspeakers, Inc. ......... 29

AUDIO e SEPTEMBER, 1955

‘ I National Company, Inc. ......... Cover 2



www.americanradiohistory.com

NOW

there are

REK-0-KUT

@@W -

2-Speed 12-Inch Turntables

The Model L-3} was originally " i .

introduced to meet the specific

demand for a moderately priced,

high quality 2-speed turntable.
The idea was an immediate success

The response was overwhelming.

; N T o
L

Model L-34
45 and 33Y%; rpm

See them both at your Sound Dealer
or write for details to Dept. KJ-1.

Model L-37
78 and 33% rpm

In no time at all, a new clamour
arose for a new 2-speed job that would
handle 78 and 33Y5 rpm. To meet this,
we developed the new Model L-37. Now you can
fullfill any 2-speed requirement with a Rondine Jr.
—1the Model L-3/, for 335 and 45 rpm records
or the Model L-37 for 83%; and 78 rpm records
... ceach priced at s 49°5

REK-O-KUT COMPANY

Makers of Fine Recording and Playback Equipment
Engineered for the Studio * Designed for the Home

38-01 Queens Boulevard, Long Island City 1, New York

S Armerieaniadichictan, o2t 1o time at all, @ new clamour
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RESPONSE, RUGGEDNESS and VERSATILITY
Engineers and Management both want

666

Serving Stations Coast to Coast
DAY-IN AND DAY-OUT

You’re ahead in every feature when you use Electro-

Voice Microphones. For the engineer...this means

easier, better set-ups; high sensitivity; high signal-

to-noise ratio; stable, wide-range reproduction;

trouble-free operztion; utmost versatility and con- ' - 655C
venlience. For management...this means positive
performance; more in-service, less out-of-service
time; greater economy.

All models have the exclusive E-V indestructible 7=
Acoustalloy diaphragm. Slim-Trim models also T

have integral blast and wind shield. No closely as- .
sociated auxiliary amplifier equipment is required.
Each microphone is guaranteed to be within its | [
very close tolerance specifications. In addition, E-V

l{y

Professional - manufactures a full line of accessory microphones 654
.ulmaf?;:nﬁ for intercom, paging and utility applications. .
and 86

Send for "

new TV & BC ® f2o (i
Microphone 3
Calalog 118

‘\
LN
.

Model 666. Variable D* Cardioid, Response 40 to 15,000 cps.
Output level -55 db. Provides high front-to-back discrimination.
No proximity effects. TV gray. Weighs only 11 oz. -
[EE R it b R o Hoe M s B ot & $245.

Model 655C. New Slim-Trim. Response 40 to 20,000 cps. Output
level -55 db. Omnidirectional. Easily concealed In studio props.
TV gray. 1-in. diam. List Price. .. cvveevvannreveannans $200.

Model §54. Slim-Trim. Response 50 to 15,000 cps. Output level
-55 db. Omnidirectional. Impedance selector. TV gray. 1-in.
diamAEISrPrlde. L. ... ... R et . g $95.

Modal 646. Lavalier-type. Response 40 to 10,000 cps. Adjustable
for chest use. Output level -55 db. Omnidirectional. TV gray.
1-in. diam. Welghs only 7 oz. List Price. .............. $140.
Model 665. Variable D* Cardioid. Response50to 14,000cps. Out-
put level -565 db. Unidirectional. Impedance selector. TV gray.
List Price. . ............ R, sep Gl T L ..$130.

Model 550. Response 40 to 15,000 cps. Output level -48 dh.
Omnidirectional. Dual-type external snock mount. Impedance
selector. TV gray or satin chrome. List Price........ . .$150.

Modal 635. *Workhorse'’' of the industry. Omnidirectional.
Response 60 to 13,000 cps. Output level -55 db. Impedance
selector. TV gray or satin chrome. List Price..... 0 GO o A $75.
FULL PROFESSIONAL DISCOUNT APPLIES

*E-V Pat. Pend.

SN
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