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don’t have to look, because

RE ARE
in audiotape’

NO SPLICES

... but this “transparency test” shows some other
important things about Audiotape quality

@ When you hold a reel of plastic base Audiotape up to the
light, notice its extremely uniform translucency —free from dark
rings or fuzzy areas. You can see your fingers right through it,
sharply outlined against the light. This is proof of the clean,
straight line slitting that makes Audiotape track and wind abso-
lutely flat. There are no rough or turned-over edges which would
lift the tape away from the heads, causing loss of high-frequency
response. Of course this test also proves that the tape is entirely
free from splices. But with Audiotape you can be sure of that
without looking. For all 1250 foot and 2500 foot reels of plastic
base Audiotape are guaranteed splice-free!

You can see the output uniformity of Audiotape, too. For
every 5-reel package includes an Esterline-Angus output chart,
showing the measured output of the entire length of one of the
reels in the package. And since all 5 reels are slit from the same
roll after coating, the chart actually measures the uniformity
of all the tape in the package. This gives positive visual proof
of Audiotape’s unequalled output uniformity.

NO OTHER TAPE OFFERS YOU AlLL
OF THESE EXTRA-VALUE FEATURES:

® Splice-Free Reels. All 1250 and 2500 foot reels of
plastic base Audiotape are guaranteed to be free
from splices.

® Unequalled Uniformity. Plastic base Audiotape is
guaranteed not to exceed *'4db within the reel
and = Y2db from reel to reel.

® Output Curves in every 5-reel package of plastic
hase Audiotape show actual measured output of
the tape contained in the package.

& Maximum Output with Minimum Distortion. Oxide
formulated to give high output at bias which re-
sults in low harmonic distortion.

wSafe-Handling Package for 2500 and 5000 foot reels
permits loading onto turntable without danger of
spilling tape from hub, simplifies attachment of
reel flanges, and provides safe storage without
flattening bottom of roll.

*Trade Mark

AUDIO DEVICES, Inc.

444 Madison Avenue, New York 22, N. Y,
Export Dept.: 13 East 40th St., New York 16, N. Y, Cables ‘‘ARLAB’

WWW akrerieaniadiahietory com


www.americanradiohistory.com

iy i |

Successor to

, At Precision today
Established 1917

we’re processing
the finest

AU D l O ANIMATION FILMS

for nationwide
showings

ENCINEERING

e

C. G. McProud, Editor Ladd Haystead, Publisher
Harrie K. Richardson, Associate Editor
Luci Turner, Production Manager S. L. Cahn, Advertising Director
Lucile Carty, Circulation Manager H. N. Reizes, Advertising Manager ""1
- - . &

Editorial Advisory Board Representatives

H. Thorpe Covington, Special Representative
Howard A. Chinn 677 N. Michigan Ave., Chicago 11, Il
. Sanford R, Cowan, Mid-West Sales
John D. Colvin 67 W. 44th St., New York 18, N, Y.
James C. Galloway, Pacific Coast Sales
E)=LeBel 816 W. 5th St., Los Angeles 17, Calif.
Technical Book & Magazine Co.
297 Swanston St., Melbourne, C. 1.
Victoria, Australia

). P. Maxfield
Ceorge M. Nixon

For your special 16 mm.

CONTENTS NOVEMBER, 1951 Vol. 35, No. 11

Audio Patents—Richard H. Dorf .. ... e g v S R T TR e 5 3513 £ 8 2
Audio Techniques ... ... ... ... ... ... .. 6

Tape Recorder Remote Control

Letters ..o 10
Editor’s Report ... i 12
An Ultra-Linear Amplifier—David Hafler and Herbert I. Keroes ... .. ... 15
Something New in Remote Amplifiers—Robert S. Houston ... .......... 18
A Simple Preamplifier and Tone-Control Unit—David H. O’Brien . .. ... .. 20
Trends in Broadcast Audio Equipment—I¥V. E. Stewart . ................. 22
Exponential Bafiles for Custom Installations—George Augspurger ... .. .. 24
Listening Room Design—Vern Yeich .......... . ....... 4 S B e e 28
AUDIO engineering society SECTION
Third Annual Convention ......... ... ... .. ... ... .. . .. ... .. ... 30
AES Annual Election ........... .. ... . . 30
Convention Program ............... ... .. ... ... .. ... 32
Direct Radiator Loudspeaker Enclosures—Harry F. Olson ... .......... 34
Record Revue—Edward Tatmall Canby .. ....... .. ... .. ... .. ... . 40
Audio Fair Exhibitors ... .. .. . 46
New Products ... o o 56
Audio Enginering Society Membership Application ................... . 65
New Fiteratiine’ <. msm g sy o s o Sl imo. 0% o o oo e nrreren o eme e e o e 68
Employment Register ... .. .. ... .. .. ... .. ... ... 69
The “Rep” and his Place in Audio ... ... ..coooeeiinirrnnnonnn 0 72
INduStny BeOBle iasasms ot s 0% i i e o vm s as s m gam 1 & oo s e b 2 78
Industry Notes ...................... . .. . 79
Advertising Index ..ouir i e e 80
COVER

The structure on the cover, an Anechoic chamber, is the largest and most elaborate
of the four “dead” rooms designed and built by Altec Lansing Corp. for re-
search and for the production testing and calibration of all microphones
and loudspeakers. The chamber is a double-shell structure, the inner
shell heing composed of 21-inch fiberglass wedges covered with
cheesecloth. Tests show that departure from free field
conditions in this room is less than 1 (b.

RADIO MAGAZINES, INC., 342 MADISON AVE., NEW YORK 17, N. Y,

AUDIO ENGINEERING (title reglstered U. 8. Pat. off.) is published monthly at 10 McGovern Ave.. Lancaster, Pa., by

Radlo Magazines, Inc.. D. S. Potts. Presldent- Henry A. Schober, Secretary-Treasurer. Executive and Editorlal Offices:

342 Madison Avenue, New York 17, N. Y. Subseription rates— United States, U. S. Possessions and Canada. $3.00 for

1 year, $5.00 for 2 vears; elsewhere $4.00 per year. Single coples 35¢. Printed in U. 8. A. All rights reserved. Entire

contents copyright 1561 by Radio Magazines, Inc. Entered as Second Class Matter February 9, 1950 at the Post
Office, Lancaster, Pa. under the Act of March 3, 1879.

AUDIO ENGINEERING e NOVEMBER, 1951

WWW. aknerisaniadiahisiary.com

film requirements
use Precision...

o Over a decade of 16 mm. in-
dustrial film printing in black
and white and color.

e Fine grain developing of all
negatives and prints.

e Scientific control in sound
track processing.

® 100% optically printedtracks.
® Expert timing for exposure

correction in black & white or
color.

® Step printing for highest pic-
ture quality.

® Special production effects.

® Ixclusively designed Maure
cquipment.

® Personal service.

... no wonder more and more
of the best 16 mm. films today
are processed at...

PREGISION

FILM LABORATORIES, INC.

21 West 46th St.,
New York 19, N.Y.
JU 2-3970
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ACOUSTICAL LENS
FOR LOUD
SPEAKER
USE!

Distributing a
uniform sound
. wave over the entire
audio spectrum, the new

Jim Lansing acoustical lens
smooths out the high frequencies and
gives them a mellowness that your ear
will appreciate instantly. Unlike the
multicellular horn. which performs well
at some frequencies but heams or dis-
tributes very poorly at others, the new
lens is not sensitive to frequeney...be-
cause the hand width is wider than the
audio spectrum with which it is used.
The new lens and horn is for use with
the Jim Lansing #175 high frequency
driver.

TRANSPARENCY CAN BE MEASURED!
Transparency or absorption
in the new Jim Lansing
acoustical lens &
is measured in the same way
as it is in the optical lens
—byindex of refraction.
The percentage of sound ab-
sorbed by the Jim Lansing
acoustical lens is less than the
percentage of light ahsorbed ~ +
by the finest optical lens.

W-1-D-E DISTRIBUTION ANGLE!
The angle of distribution which is con-
trolled by curvature and index of refrac-
tion can now be varied between wide
limits...permitting the sound to be con-
centrated or difflused. The 175 DLH
shown above (driver, lens and hern)
distributes over a 90° solid angle.

LIGHT OR
SOUND WAVES
SPREADING

OUT EVENLY
\

A grophical diagram or ray tracing of
the operation of the Jim Lansing acous-
tical negative lens showing focal point
and diffusion angle as controlled by
curvature and index of refraction.

Ask your audio dealer
for demonstration of
the new Jim Llansing
acoustical lens today !

JAMES B. LANSING
SOUND, INC.

2439 FLETCHER DRIVE
LOS ANGELES 3 9, CALIFORNIA

FIRST IN FIKE SOUND
2

ITHOUT DETRACTING from the pur-

pose of A, readers will probably

not object to being reminded from
time to time that the audio field is not oc-
cupied entirely with high-quality designs
and equipment. Indeed, most of the men
who make their livings in industrial or-
ganizations doing audio work probably find
themselves designing and making audio de-
vices which are a compromise between
quality and cheapness, with a strong lean-
ing in the direction of cheapness.

Many engineers will therefore, like the
writer, find it refreshing to come across a
record-playing system which is about as
cheap as cheap can be, yet which is, if man-
ufactured well, capable of a high degree of
realism. Such an idea forms Patent No.
2,548,531, the holder of which, Albert E.
(“Doc”) Hayes, former editor of CQ, has
assigned to Bendix. It is based on the old
idea of the capacitance pickup, which has
been knocked around by a great many peo-
ple with, so far, negligible commercial suc-
cess. The trouble so far has been a combi-
nation of the expense and annoyance of the
necessary oscillator-demodulator or high
voltage and high-gain amplifier, and the
tendency of the gadgets to be critical of
adjustment and in lead lengths.

Basically, a capacitance pickup is one of
the cheapest possible kinds to make. It
need consist only of a stylus on a reason-
ably compliant mounting and a fixed plate
nearby. Hayes’ solution of the problem of
what to do with the capacitance variations
once you have them appears schematically
in Fig. 1.

In this setup the pickup is used as part

* Aydio  Consultant, 255 West 84th
Street, New York.
CAPACITANCE
PICKUP
54
”,
Pid N\
P TURNTABLE
DI00E
OET.
e
F Af
out |

RE | l <fs-R2
BYPASS (_ 6+

Fig. 1

ATDINTUS

RICHARD H. DORF*

of a standard AM radio receiver to make it
into a radio-phonograph. With the three
ganged single-pole double-throw switches
S1, e, and Sy in the right-hand position, the
circuit is recognizable as a simple, garden
variety intermediate-frequency amplifier
stage followed by a standard diode de-
tector.

With the switches in the position shown,
the capacitance pickup is brought into ac-
tion. The pickup is shunted from the pen-
tode plate to its grid, forming a feedback
path which makes a tuned-plate-tuned-grid
oscillator out of the stage. The grid return
is switched away from the a.v.c. circuit and
connected to the top of Ri, a grid-leak re-
sistor.

The variations of capacitance caused in
the pickup by record modulation vary the
degree of plate-grid feedback, thus the
strength or amplitude of oscillation. Since
the diode detector is tuned to the inter-
mediate frequency, these changes are de-
tected and converted into audio.

In addition, the grid leak R, is con-
nected to the lower portion R. of the di-
ode’s audio load resistor. The variation in
oscillation amplitude appears across R as
a variation in voltage (due to grid-current
variation) at the audio rate. This af.
voltage is transferred through the d.c.
blocking capacitor C. to R., appearing in
series with the detected audio. The com-
bined effects give a high enough a.f. output
to drive the conventional audio amplifier
which follows in the receiver. Probably a
good idea would be the addition of another
switch section to remove the incoming r.f.
from the if. stage, possibly by taking
power away from the previous if. stage
or shorting its grid. In any case, calibra-
tion of the pickup’s capacitance need not
be precise, since it would have little harm-
ful effect on oscillator frequency or per-
centage of modulation.

Oh, yes—there is still a drawback. In a
receiver in which cheapness would be
really important, the speaker would prob-
ably be too small to give any kind of fi-
delity !

Transient Peak Voltmeter

In some kinds of acoustic noise measure-
ment, it is desirable to find the instantane-
ous maximum amplitude of a single tran-
sient noise peak. About the only ordinary
practical way to do that is to photogr.aph
an oscilloscope trace, which takes time.
expense, and bulky equipment. Clifford M.
Ryerson, Milton H. Aronson, and Louis
W. FErath have invented a meter for the
purpose. The patent is #2547,978. The
circuit of their transient peak voltmeter
appears in Fig. 2.

7, is an ordinary cathode-follower am-
plifier stage, to which is fed the output of
the microphone, with, if necessary, pream-
plification. The pulsating d.c. voltage ap-

[Continued on page 4]
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Be Sure of Your Installations ...

g -

copiiinae ez MULTIPLE

© You know what you are doing when
you use Belden Multiple Conductor Ca-
bles — they’re aptitude rated. They are
designed to provide desirable electrical
characteristics, and rigid control assures
constant quality.

Specify Belden Radio Wires.

Belden Manufacturing Co.
4689-R W. Van Buren St.
Chicago 44, Illinois

APTITUDE RATING Mo. 8453
Stranding . . T A3
tnsulation Thickness 164" 2
Jocket Thickness - 1.32"
Nominal Diometer . 265"

APTITUDE RATING No. 8454
Stronding . . . . 41x34
Insulation Thickness 1/64”
Jacket Thickness 1/327
Nominal Diameter .265"

APTITUDE RATING No. 8455

‘ ‘ APTITUDE RATING No. 8427

% . Stranding . . . .

’ _Insulation Thickness .020”
Jacket Thickness .040”

Nominal Diometer  .370"

Interconnecting power co-
ble far all electronic uses.

CONDUCTOR

CABLE

APTITUDE RATING No. 8452
Stronding . . . . 41x34
Insulation Thickness 1 64"
Jucket Thickness 1327
Nominal Diometer .245"

Underwriters’ Type SV

26x34

|
|

J

APTITUDE RATING No. 8888 ’
Stranding . . . . 41x34

Stranding . . . . 14x34

41x34
Insulation Thickness 1/64”
Jucket Thickness 1/32"
Nominal Diometer 280"

©
APTITUDE RATING No. 8424
Stranding . . . . 26x34
Insulation Thickness .020”
Jacket Thickness .040”
Nominal Diameter  .305”

Also used as mjcrophone

AUDIO ENGINEERING e NOVEMBER, 1951

Insulatian Thickness 1 32"
Nomina} Diometer.114x.231"
Underwriters’ Type POT-64

APTITUDE RATING No. 8425
Stronding . . . . 26x34
Insulation Taickness .020”
Jacket Thickness 040"
Nominal Diometer .335”
Interconnecting power ca-
ble for all electronic uses.

[

-
APTITUDE RATING No. B426
Stranding . . . . 26x34
Insulation Thickness -.020”
Jacket Thickness 040"
Mominal Diameter , .355"

Interconnecting power (o-
ble for all electronic uses.
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... from PYONGYANG ...to PASADENA!

MORE FEATURES
PT7 occommodotes 102" reels
and offers 3 heads, positive tim-
ing and pushbutton control. PT7
shown in console is available for
portable or rack mount.

-
e

Magnecord Tape Recorders are on duty in
Korea. Intelligence officers using Magnecor-
ders record first-hand reports of jet pilots just
back from front-line sorties. Used extensively
by the Air Force, Magnecorders undergo ex-
tremes in field conditions and still record with
dependable high fidelity.

At KXLA, Pasadena, Calif., portable Magne-
corders make “remote” recordings of top pro-
fessional quality, and do it so easily. On a
fighter strip or in the studio you can handle
delayed programs with complete assurance
when you use Magnecorders, the first choice
of radio engineers everywhere.

HIGHER FIDELITY
{ifelike tone quality, low distortion,
meet N.A.B. stondards — and of o
moderate price. .PT63 shown in rack
mount offers 3 heads to erase, record
and play back to monitor from the
tape while recording.

GREATER FLEXIBILITY
In rack ar console, or in its really
portable cases, the Magnecorder
will suit every purpose. PTé is
available with 3 speeds (33”7,
72", 15”) if preferred.

pearing across the cathode resistor R; is,
of course, proportional to the amplitude of
the input. Across R; is a series combina-
tion of Vs connected as a triode, and C.
Switch S is open, as shown. V. is prefer-
ably a tube which will carry a fairly large
current and one with low plate resistance.

Capacitor C charges to a maximum value
proportional to the amplitude of the input

v3

WW

AAAAA
WW

Fig. 2

to V, during the halves of the a.c. cycle
when the cathode of V', is most positive
with respect to ground. During the next
half of the cycle, however, C cannot dis-
charge, since current can flow in only one
direction—the charging direction—through
V. to C. C will, therefore, remain charged
to a voltage corresponding to the peak
voltage of the input during the period the
meter is in operation. The tubes are acorn
types, selected for low stray leakage paths,
and the capacitor will remain charged to
this value for several days.

The grid of Vs is connected to capacitor
C, and therefore has impressed on it the
voltage to which C is charged. The meter
circuit itself is a standard one of the bridge
type, and it is calibrated to read input
voltage.

To reset the meter to read a new peak,
switch S is closed. Capacitor C discharges
through resistor R., and the device is again
ready for use.

Variable Music Oscillator

Georges Jenny of Paris, France, has
patented an oscillator suitable for use in
monophonic electronic musical instruments;
the number is 2,562,429. The circuit, shown
in Fig. 3, is extremely simple—an R-C os-
cillator whose frequency is varied by chang-
ing the value of R. The patent is titled
“Cathodic Coupling Oscillator . . " and

R2

AAAAA.
VWV
AAAA
WWW
)
o

Fig. 3

360 North Michigan Avenuve
Chicago 1, Nlinois, Dept. A-11

Send me latest catalog of Magnecord equipment,

the inventor appears to think that the com-
mon cathode resistor is a startling new
feature. The first triode is a conventional
amplifier, with some output appearing
across an unbypassed cathode resistor. The
second is a grounded-grid amplifier with
cathode input. This circuit still has a new
advantage, however, in that it has two
fewer components than the usual circuit,
since feed back fram V. plate to ¥, grid

4 AUDIO ENGINEERING e NOVEMBER, 1951
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is obtained simply with a capacitor and
there is no capacitor across the grid of V,.
It also has the advantages of wide fre-
quency range with variation of one re-
sistor, and constant wave form.

Frequency is varied over a large range
by varying K. In a keyboard instrument
this could be done very efficiently as shown
in Fig. 4. The output waveform is com-

ADJUST RESISTORS FOR
HALF-TONE INTERVALS

sw.ﬁﬁle;‘{ : 1/’ lL/ I/ {

Fig. 4

NN

Fig. 5

plex, as indicated in Fig. 5, and does not
vary with a change in R, though output
voltage does vary about 6 db over a three-
octave range.

The writer made a simplz experiment
with the circuit, using a 500,000-ohm po-
tentiometer for R, 100,000 ohms each for
R, and R, about 30,000 ohms for R;, and
01 nf for C. The tube was a 6SL7-GT. |
Output was taken from the cathodes rather
than from a plate as the inventor has it. |
A comparatively small change in R, was |
needed to produce a 3-octave range and the
scheme seems to work very nicely. The
waveform is suitably complex for use with
a formant-filter tone coloring system.

New Binaural Tape
Recorder Makes Bow
At Audio Fair

Shown above is the amplifier unit
of the new Magnecord binaural tape
recorder, stated by the manufacturer
to be the first commercially available
unit for binaural recording on standard
quarter-inch magnetic tape.

Recording is accomplished by feed-
ing two separate signal channels onto
the tape, each signal occupying a half-
track portion. The system will be
demonstrated publicly for the first time
in suite 6046 at The Audio Fair,
November 1, 2, and 3.

AUDIO ENGINEERING e NOVEMBER, 1951 5
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A new model of Britain's best
audio amplifier, with compensated
settings for all recordings

LEAK <ot one-

Distortion:

Leak ‘‘Point One' provides
the ultimate in clarity and
frequency response. Certi-
fied tests by British Nat'l
Physical Lab. (equiv. U. S.
Bureau of Standards) prove
this triple loop power ampli-
fier and pre-amplifier exceed
manufacturer's performance
claims,

{n the TL/12 amplifier, hum
and noise levels fall within
—80 db and —72 db relative
to 10 watts and areentirely
inaudible. Feedback is taken
from low side of output
transformer and due to the
magnitude of feedback,
there can be no rise of volt-
age, The reproduction of
transients, especially of low
frequency, is astonishingly
clarified.

At your dealer or write to

BRITISH INDUSTRIES CORP.
164 Duane St., New York 13, N. Y.

t the
see Them 1 T, UDIO FAIR
HOTEL NEW YORKER
ROOMS 652 & 653

Magnificent

WHARFEDALE

SPEAKERS

Inexpensive
~ but with
remarkable
response.

Assure clear,
undistorted
musical
reproduction.

Built by Wharfedale Wireless
Works under the direction of
world-famous engineer, G. A.
Briggs. Brilliant performance ap-
proaching living sound.

OUTSTANDING BOOKS
by G. A. BRIGGS

Renowned authority
on sound.

LOUDSPEAKERS
$1.25

SOUND REPRODUCTION
$2.25

Practical! Informative!

The only such books written
expressly for the layman. Simple,
easy-to-understand fanguage and
diagrams on principles important
for every home audio system. At
your jobber or send check or
money order.

BRITISH INDUSTRIES CORP.
164 Duane St., New York 13, N.Y.

A Scratch Filter with Contin-
uously Variable Cut-off Point

CHARLES ). LEVIN*

IN THE COURSE of experimenting and
listening, most audio hobbyists have
reached the conclusion that, although
extended range and flatness are highly
desirable in a record reproducing system,
some type of cut-off at the high-fre-
quency end is necessary to reduce the
“hiss” present in certain recordings.
Even though the otwwner of a system will
hecome tolerant of high-pitched scratch
as inevitable in wide-range reproduction,
when the system is demonstrated to a
casual lhistener, his remarks may per-
tain to the noise rather than the com-
mendable qualities of the equipment.
Although a variety of familiar meth-
ods are used to effect high frequency
roll-off, it is generally agreed that mini-
mum degradation of tone quality results
when a sharp cut-off L-C type filter is
used; and this arrangement is found in
the more expensive amplifiers, somtimes
with a selection of several cut-off points.
The writer has found the circuit of
Fig. 1 to be very effective. It is simple.
1s constructed with an easily obtained
coil, and has the advantage of a con-
tinuously variable cut-off point, thus
permitting sclection of optimum condi-
tions for any degree of scratch. The in-
ductor is a syncroguide type of hori-
zontal oscillator coil used in many tele-

* 906 Dartmouth Road, Baltimore 12, Md.

Fig. 2. View of scratch filter chassis ready for
installation in existing amplifier.

vision sets mounted with the tuning slug
shaft protruding through the control
panel. The spring clip by which these
coils are regularly mounted is used ex-
cept that the portion of the clip which
forms threads for the slug screw is filed
away, permitting the slug to slide in and
out freely. A small knob is then threaded
and placed on the end of the shaft, as
shown in Fig. 2, permitting selectlon of
the cut-off point by moving the slug.
The cathode follower circuit provides the
low impedance required for the coil used

[Contined on page 76]
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0.8 Volt RMS Output ot 2,000 cps
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Preomp Output
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1,200 the insert.
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High Fideliry

m[zzzm

Distortion free reproduction! — That is why critical
listeners prefer the GARRARD. Built with watch-like
precision, it reproduces accurately the original tonal
quality of the original performan:e. Features such as
the heavy motor and drive shaft guarantee consistent
playing qualty—even at the critical low speeds—and
eliminate wows and wavers. The exclusive Garrard tone
orm mounting assures true-tangent tracking, prevents
disturbing rescnance. With the GARRARD, you'll find no
variation from the original, no distortion in highs and
lows. And, most important for true high fidelity...
Where sensitive reluctance cartridges are used, there
is no risk of ubjectionable hum bscause of the exclu-
sive 4-pole motor and the steel plate welded on the top
of the turntable, which acts as a shield...

¥

features
that bring

-,

TWO INTERCHANGEABLE
SPINDLES
WEIGHTED TURNTABLE —

HEAVY M

OTOR
Rt No wows. No wavers.

PUSHER TYPE PLATFORM
always works,

SIMPLE 3 SPEEQ SETTINGS

AUTOMATIC STOP
at end of tast record

THE WORLD'’S FINEST R,EPCORD:CHANGER

...1f you wish to enjoy all the musical qualities of your records—

Play them on the GARRARD

not a mere approximation of them...

WWW. asknefrieaniadiahigstory. com

VISIT US AT THE AUDIO FAIR — NOVEMBER 1, 2, 3 — AT THE HOTEL NEW YORKER — ROOMS 652 AND 653

—

Easily, inexpensively installed
ir your present set.

Write for FREE FACT SHEET —
what to look for when purchasing
a 3 speed record changer.

GARRARD SALES CORP. Dept. 9F
164 Duane Street, New:York 13, N. Y.

THE WORLD'S FINEST 3 SPEED RECORD CHANGER!
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1 H-fvaice coil, aluminum wire-wound,
to deliver full h-f range

2 Heavy ALNICO V magnets

3 Cross-over condenser

4 Centering adjustment for h-f cone

5 Centering adjustment for |-f cone

6 Sturdy die-cast aluminum frame
°

7 Shaltow cone for smooth response
and greater angle of distribution

8 H-f and I-f cones coaxially-mounted,
mechanically independent

9 H-f cone. Diaphragm diameter
only 2%, Wide-angle distribution
to 15.000 cvcles

10 Ample gap clearances

11 Massive 15 |-f cone. Bass response
35 to 2000 cycles at all volume levels

12 Cone rim treated to minimize edge
reflections for smoother response

13 Offset mount eliminates front cavity
—insures smooth response
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veeee. Mext 1o perfectr?

The Famous
LC-1A Speaker

A mong the great achievements of the RCA
Princeton Laboratories is the development
of the most advanced speaker in the world
—the RCA Duo-Cone, Type LC-1A.
Expressly designed to give sound its true New Wall-Ceiling Housing for LC-1A

translation, this professionzll speaker is Ideal for sound reinfcrcementincon-  executive offices. Port provided for
trol rooms, auditioning booths, hall-  increasing bass response. Finished
ways, talkback positions, elevators,  in harmonizing 2-tone umber gray.

matched by no other high-quality sound
reproducer.

Unique duo-cone design (originated by
Dr. H. F. Olson of RCA Princeton Labs)
provides a smooth response from 50 to
15,000 cycles — with no resonant peaks,
harmonics, or transient distortion. Full

It's Easy to mount

Tha Wall-Ceiling -Housing tan be
mounted for long or short “throws”
—makes the wall and ceiling o part

power is radiated over 120-degrees at 15,000 of thapeghihtel Rysalne

cycles—makes it possible to enjoy high-

fidelity sound any place in the room!
Smooth crossover response around 2000
cycles eliminates all undesirable interfer-
ence between the higb-frcquency unit and The LC-1A
the low-frequency unit. Controllable “roll-
off” at 5 and 10 kc... when used with the
MI-11707 filter.. . restricts the h-f distortion
and surface noises present in many record-

Monitoring Speaker,
with Console cabinet and
MI-11707 filkter
The finest reproducer in the business.

Finished in harmonizing 2-tone
Today, more than 3000 of these speakers umber gray.

are serving in station control rooms, listen-

ings.

ing rooms, auditioning booths, lobbies, t
clients’ offices, and private homes. 3

For more information, mail the coupon. T

Department 16W
RCA Engineering Products
Camden, N. J

Send me price and information on
[0 LC-1A Speaker Mechanism, MI-11411
[0 LC-5A Wall-Ceiling Cabinet, MI-11406
[0 LC-1A Speaker with Console Cabinet,
MI-11411/11401
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We CHALLENGE the performance
of any 12" speaker with a

ROYAL EIGHT”
fﬁ

SAYS PERMOFLUX'S MR. HY-FY

Hi-Fi Fans the country over
have accepted this challenge—have
asked their “soundman” for a demonstration—then,
have installed a Permoflux Royal Eight” in their
own audio equipment. Now they possess a magnifi-
cent speaker at a reasonable price which repro-
duces sound with superior sensitivity and fidelity as
well as tonal qualities which YOU too will want to
add to perfect the excellence of your own equipment.

Send for beautifully illustrated catalog No. J201 to
address listed below for further information in-
cluding a full page devoted to correct bafiling of
Royal Eight” and other size speakers.

: mﬂﬂ" g  (heck These byelusive features
ekvtcc ._ .:'::: ' Permoflux’s exclusive slotted, treated cone

gives the following results which makes
their speaker comparable to any 12" speaker:

o Soft-suspended coneand extra-large spider
provide extended low frequency response.

o Deeper, curvilinear cone greatly extends
high-frequency response.

o High permeance yoke increases output.
® 8 ohm—10 watt voice coil.

o Big speaker performance in a small frame
allows smaller more economical baflle.

Here's BIG SPEAKER performance—clean,
brilliant, musical reproduction but at a sen-
sible price level. Your-customers will ap-
prove and buy.

ORDER FROM YOUR LOCAL INDEPENDENT
PARTS JOBBERS

Hear the “AMAZING ROYAL
EIGHT' SPEAKER demonstrated
at the AUDIO FAIR, November
1, 2, 3. Hotel New Yorker —
Suite 640.

RERMAOIFLLX:

*SOUND IM DESIGH"

PERMOFLUX
ROYAL EIGHT” WITH
THE FAMOUS

BLUE CONE

PERMOFLUX CORPORATION

4802KW. GRAND AVE., CHICAGD 39, ILL » 234 5. VERDUGO RD., GLENDALE 5. CALIF

Conadion Licensee .

. Compbell Mfg. Company, Teronle, Conada

LETTERS

Terminology
Sir:

There seems to be a trend toward the
practice of specifying the amount of inverse
feedback in an amplifier as the sum of
the individual feedbacks in each stage and
the over-all feedback. While this often adds
up to an impressive total in db, it is ex-
tremely misleading in terms of the per-
formance of the amplifier. The degree of
feedback is usually thought of as a direct
indication of the amount of reduction of
distortion as well as of the damping factor
of an amplifier. When the individual feed-
backs are added, this is no longer necessarily
the case, as may Dbe illustrated by an arti-
ficial extreme example :

Consider a 3-stage amplifier with 8 db
feedback from the voice coil to the cathode
of the first stage, and driven by a cathode
follower using a high-mu tube. The phase
inverter is of the split-load type. How much
feedback have we? The cathode follower
has unity gain instead of a normal gain of,
say, 50, so we have here a reduction in gain
of 34 db. The unbypassed cathode resistor
of the first tube causes a gain reduction of
6 db more; that of the phase inverter 22 db
more; and the over-all feedback 8 db.
The total is 70 db, but what does it mean?
The individual feedbacks are beneficial in a
limited sense, but only the 8 db of over-all
feecdback is effective in improving the
damping factor, and very little distortion re-
sults from the feedback in the cathode-fol-
lower stage or from the first stage follow-
ing where the level is low and distortion is
low anyhow.

Another misleading practice is the spe-
cification of hum level in equalized phono-
graph preamplifiers in such terms as “60
db below 1 volt.” This means only that the
hum level in the output is 1 millivolt, but
it gives the impression that the signal-to-
hum ratio is also 60 db. If this preamplifier
has a gain of 26 db and is used with a
pickup having an output of 10 mv, or 40 db
below 1 volt, the hum referred to the input
is 60+26, or 8 dbh helow 1 wvolt, and
referred to the input signal is 86-40, or
46 db and not 60 dh.

Low-hum tubes are rated in terms of
microvolts of hum referred to the grid. This
is a legitimate method, but even this figure
must be used with care. For instance, a 10-
uv figure is 60 db helow the 10 mv output
of the pickup used for the example given
above. This gives an apparent signal-to-hum
ratio of 60 dh, which is marvelous. But it
overlooks the fact that in a properly equal-
ized preamplifier the gain at 60 cps is
some 17 db higher than the mid-frequency
gain (for a 500-cps turnover). Since the
effective signal level is determined by the
mid-frequency gain. the actual signal-to-
hum ratio is not 60 db but 43 db. Inciden-
tally, this is a good figure in itself in the
present state of the art, but it does indicate
that figures like 60 db are not obtainable
even with special tubes, with a.c. on the
heaters. (The argument assumes that most
of the hum is at 60 cps) ; for 120 cps, a 6-db
gain is obtained, but this is at least par-

[Continued on page 55)
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IAGNETIC MAL

produced 10 the highest qualit

¢ Cast Magnets, Alnico I, I, Ili, IV, V, VI, XlI, X-900
* Sintered Magnets, Alnico Il, IV, V, Vi, X-900, Remalloy*
+ Vicalloy* + Remalloy* (Comol)

¢ Cunico ¢ Cunife ¢ Cast Cobalt Magnet Steel

TAPE WQUND CORES
¢ Deltomax ¢ Supermalloy* ¢ Permalloy™ *» 4750 * Mumetal
POWDER MO-PERMALLOY* CORES
PERMENDUR; Cast and Forged

*Manufactured under license arrangements with WESTERN ELECTRIC COMPANTY

THE ARNOLD FNGINEERING (COMPANY

A SUBSIDIARY OF ALLEGHENY I.UDVI.UM STEEL CORPORATION
Annot®

Genera | Office & Plant: Marengo, lllinois
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EDITOR'S REPORT

AES CONVENTION

HE THird ANNUAL ConvENTION of the Audio En-

gineering Society opens at 10:00 a.m. on Novem-

ber 1, and at present writing, all indications point
to a higger attendance than in cither of the two previous
meetings. The papers to be presented cover a wide range
of subjects, and the Saturday morning session is devoted
entirely to the hobbyist, thus permitting many to at-
tend who would not otherwise he able to.

The over-all interest in audio is growing by leaps and
bounds. At least three of the “home” magazines will
have carried articles on built-in music systems by the
end of the year; one hears radio programs stressing
the advantages of assembling a high-quality svstem by
the simple expedient of hooking up a number of rcadily
available components: and the radio jobbers through-
out the country are putting in special sound departments
and 1ssuing catalogs of equipment mtended for home use.

A< feels a special pride in this swing to hetter audio,
and while a natural step forward is in the direction of
convincing radio set manufacturers that the public is
fed up with midget chassis installed in large, boomy,
open-back cabinets, it would detract from the need or
desire of the individual to build his own system.

There are, of course, two classes of “hobbyists.” The
first, and most enthusiastic, includes those of us who
would build another amplifier at the drop of a hat if
someone even hinted that it was one iota better than the
one we were using. And we might even drop the hat
ourselves if no one else would. [t is doubtful if we know
whether we like to hear good music or if we just like to
build equipment.

The second class of hobbyist 1s the one who gets the
idea that he wants better sound quality and goes after it.
Once his system 1s completed, he ceases to be a hobhyist,
but simply listens to his handiwork. Of the two classes
of hobbyist, AL is directed principally to the former, but
it does make a conscious effort to keep a balance with
articles which are of interest to the professional ahmost
exclusively. The man who works in audio must keep
abreast of new developments in recording, studio prac-
tice, instrumentation, and other technical aspects of
the industry. In trying to keep this balance, there are
sure to e occasional articles which are of little interest
to one or the other class of reader.

A is always well aware of the desire of many of its
readers to bnild new equipment—cither hecause they
need it or just because they want to huild something. We
are, at present, beating out our own version of the
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Ultra-Linear amplifier described on page 15. Not being
content to tollow anything slavishly, we are using a
cross-coupled phase inverter, and we are adding some
nmeans to balance the plate currents of the output stage.
To make satistactory adjustments on this amplifier, we
think we need a square-wave generator, so we searched
for a likely one which was relatively siinple. Some
months ago, Sylvania’s monthly bulletin had a circuit
of a clipper-type generator which appears to fill the
requirements, so we have been sidetracked for awhile.
By the time this page is being read, it is probable that
both will be working. This 1s the first equipment we
have built for the home music system this year, although
we have put together two amplifiers for tape recorders
—one an extra simple unit with only one switch and one
dial, and with the plugs and jacks arranged so the user
cannot make a mistake in connecting microphone, ampli-
fier, power supply, and recorder. The other one has
evervthing on it but the kitchen sink, as the saying goes,
and was planned to work from a home music systen, or
from low-impedance microphones, or as a remote ampli-
fier for broadcast use, or as a synthetic reverberation
unit—all with one small cabinet about nine inches square
by six inches high. To make it difficult, it uses a stand-
ard VU meter—the big rectangular kind—and six tubes,
three of them being dual triodes. The power supply s
separate.

Articles on all of these items are scheduled for the
next few months, beginning with the simple tape re-
corder amplifier in the December issue.

THE AUDIO FAIR

Along with the Society's convention, the Audio Fair
holds the hoards for three days. and will attract more
visitors than the technical sessions. However, the audio
hug can get in its bites in the wide variety of exhibits
which make up the Fair, and we have an opportunity
of making the acquaintance of more and more audio
people at each showing. Tncreased facilities are pro-
vided for the registration of visitors, and it is hoped that
the formalities of registering may be reduced to a mini-
nmiun, with more time thus being available for the ex-
hibits. To malke it easy to join the Society—providing an
entree to the inside of this fastest growing industry,
an application blank is to be found on page 65. Fill it
out, write a check, and send both in—and let yourself
in for some hard work on the committees. Let's make
1952 Audio’s Biggest Year.
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“Head chatter is no

l”
H

...it’s lubricated

Says RALPH s. DAVIS, Recordin
V:hYAAQ, CHICAGO

More than 160 hours of record-
ing on tape every month . . . that’s the exacting
schedule maintained at NBC’s 50,000-watt
outlet in the Chicago area, WMAQ. To assure
faultless reproduction every time, WMAQ
chooses the [ubricated tape that glides past
recording heads without a whisper...
“SCOTCH” Sound Recording Tape. This ver-
satile tape simplifies preparation of spot com-
mercials, permits juggling of network programs
to fit in with local schedules. It enables you to

problem with

«¢COTCH” Sound Recording Tape

g Supervisof/

""SCOTCH’ SOUND RECORDING TAPE GIVES
YOU THESE EXTRA CONSTRUCTION FEATURES

* REEL TO REEL UNIFORMITY —controlled coating as-
sures consistent output « THINNER CONSTRUCTION—
resists temperature and humidity changes « NO CURLING
OR CUPPING—tape lies flat on recording head unaffected
by humidity « UNIFORM TAPE SURFACE—no "“dropouts”
onrecordings due to surface irregularities « LONGER TAPE
LIFE—specialiubricating process reduces friction « GREATER
SENSITIVITY—more output on your present machine setting

SHOWN IN the Daylight Saving delay recorder room
at WMAQ are {l. to r.) Howard C. Luttgens, NBC
Chicago Chief Engineer, Harry C.Kopf, NBC Vice

President and Gererzl Manager of Stations WMAQ,

WMAQ-FM, and WNBQ, and Ralph Davis.

dub in, make additions, lift recordings from tape
to tape without loss of guality.

Our staff of 100 trained engineers located
throughout the country will be glad to help
you with any recording problem you may have.
They work daily with radio station engineers,
electronic engineers and industries using tape
recording in process or quality control. Call
your nearest 3M Service Representative, or if
you prefer, write direct to Minnesota Mining
& Mfg. Co., Dept AE-111,St. Paul 6, Minn.

Ko v

The term “"Scofch’” and the plaid design are registered trademarks for Sound Recording Tape made in U.8.A. by Mionesota Mining & Mfg. Co., St. Paul 8,
Minn.—also makers of “Scotch’” Brand Pressure-sensitive Tapes, "Underseal” Rubberized Coating, “‘Scotchlite” Reflective Sheeting, “Safety-Walk Non-
Slip Surfacing, “‘3M’’ Abrasives, “3M" Adhesives. General Export: Minn. Mining & Mfg. Co., International Division, 270 Park Avenue, New York 17, N.Y. In
(_:anada: Minnesota Mining & Mfg. of Canada, Ltd., London, Canada.
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At Bell Laboratories a scientist employs a
condenser microphone to check the sound level
from another type of artificial mouth, used in

transmitter research.

This Western Electric employee mounts a transmitter in the
test fixture which is swung down to face an artificial mouth
at 15-degree angle, just as transmitters are held in use. More
than a million transmitters are tested each year.

To serve the changing needs of
telephone subscribers millions  of
telephone sets have to be moved
each year. Before being put back into
service most of them are returned
to the Western Electric Company’s
Distributing Houses where they
receive a thorough checkup.

Western Electric engineers needed
a rapid method of testing trans-
mitters over a range of frequencies.
At Bell Telephone Laboratories,
scientists had just the thing—a
technique they had devised for
fundamental research on trans-
mitters. In co-operation with these

his mouth speaks to millions

scientists, Western Electric engi-
neers developed the practical tester
in the illustration.

The transmitter is removed from
the handset and put in front of an
artificial mouth which emits a tone
that swings several times per second
over a band of frequencies. A signal
lamp tells whether the transmitter
is good. Each test takes 5 seconds.

This new tester illustrates how
Bell Laboratories research and
Western Electric manufacturing
skill team up to maintain your tele-
phone service high in quality yet
low In cost.

BELL TELEPHONE LABORATORIES

e EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR

CONTINUED

WWW amerazanadiohietary com

IMPROVEMENTS AND ECONOMIES

IN TELEPHONE SERVICE
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An Ultra-Linear Amplifier

DAVID HAFLER* and HERBERT |. KEROES*

Presenting a new output-stage connection in an otherwise conventional
amplifier which provides a degree of listenability which is well above average.

T HAS BEEN CLAIMED that there is no

more room for improvement of power

output stages since other elements of
a complete sound system—particularly
the electro-mechanical ones—are far in-
ferior. There is a prevalent helief that
“one good amplifier is only marginally
different from another.” The proponents
of this line of thought imply that sig-
nificant improvement in power amplifiers
is extremely difficult to achieve, and
with this idea the authors agree, but the
authors disagree as to the need for fur-
ther improventent. Obviously, the weaker
links do need improvement, but this
alone is no reason for abandoning the
further development of stronger links
in the chain of audio reproduction—the
power amplifier and primarily the power
output stage which is the prime gener-
ator of distortion in the purely electronic
part of the audio system.

Present thinking is very parallel to
the views of the 1935 era when it was
felt that the principle need was for better
program sources and that the trans-
ducers and audio amplifiers had reached
a stage of ncar perfection which could
hardly be improved. Now, what audio-
phile would be satisfied with the repro-
duction standards of sixteen years ago
when playing the new LP’s or high
grade tape? By analogy, therefore, as
well as for the never-ending scarch for
a never-attainable perfection, we must
continue to seek improvement in cvery
link of the audio chain.

The old standards for evaluating am-
plifier quality have fallen into disrepute.
It can be audibly demonstrated that a
wide pass band and low harmonic con-
tent do not necessarily mean that the am-
plifier satisfies the critical listener. Newer
criteria. have been developed such as
intermodulation distortion analysis and
square wave testing, both of which sim-
ulate dynamic conditions to some extent
and take into consideration that music
and speech are not of a static nature.
These new tests produce higher cor-
relation between experimental data and
listener preterence. Therefore, modern
amplifiers sound better than the ones of
a few years ago as a general rule. How-
ever, these tests do not always separate
the wheat from the chaff. Amplifiers
which measure well do not necessarily
sound well although an amplifier which
shows up as poor on measurements will
not sound well. Excellent measurements
are a necessary but not a sufficient con-
dition for quality of sound. This means
that the listening test is the one of most

*Acro Products Company, 369 Shurs
Lane, Philadelphia 28, Pa.

importance—it is the most stringent
test of all.

On the basis of listening tests (defi-
nitely not on the basis of measurements)
the audio school has been divided into
two camps—triodes versus tetrodes.
There has been shifting hetween the pop-
ularity of the two, but there has always
been a distinct cleavage. When the tri-
ode-without-feedback was judged su-
perior to the tetrode-without-feedback,
the tetrode school added feedback and
reaffirmed the merits of this tube type.
This was again superseded by the triode-
with-feedback, but the beam tetrode still
has its followers, presently in the cate-
gory of a defensive minority among the
audio elite.

The very fact that each tube type has
ardent supporters is evidence that each
has definite points of merit. ossibly the
devotees of each type listen for different
qualities of reproduction, and this causes
divergence of opinion. The triode fan
usually emphasizes  “smoothness” or
“sweetness” of sound. The beam power
advocates seek “‘crispness” or “clean
sound.” Each group obviously desires
sound which simulates the original, but
each rejects the clusive and unmeasure-
able distortions which characterize the
tube type preferred by the opposition
camp. A new type of tube, none of which
has been put on the market for many
years, might be the thing which could
reconcile these diverse views of listeners
who all look for the same thing but seek
it in different ways.

The requisites for such a new tube
can be listed readily:

I. Low internal impedance, such as is
offered by the triode.

2. High power sensitivity of the tetrode
so as to minimize drive problems.

3. Lower harmonic and intermodulation

distortion than either triode or tetrode

at both high and low levels of opera-

tion.

Sufficiently high efficiency to permit

adequate output without undue hulk or

cost.

b

Since no such tube is available. the
only recourse is to seek a mode of op-
eration of existing type tubes to approxi-
mate the desired qualities and then to
see whether the theory is justified by
listening tests.

Linearizing the Output Stage

The physical difference bLetween the
triode and tetrode 1s, of course. the
screen grid. This gives the tetrode it~
efficiency on the one hand, but also in-
creases the plate resistance and con-
tributes toward the “tetrode sound”
which is so violently disliked by triode

AUDIO ENGINEERING e NOVEMBER, 1951
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favorers. Therefore, the screen grid
seems to be the element which gives the
tetrode its advantages and its disadvan-
tages compared to the triode. In fact,
when the screen is connected to the
plate, the resultant tube is a triode which
is excellent in many respects though
handicapped by limited power output
and low permissible dissipation. Control
of the screen is a logical step toward ex-

Fig. 1. Arrangements for energizing the screen
grid to improve tube linearity.

tracting the favorable attributes of the
tube and discarding the unfavorable.

Experimentally 1t was found that the
goal of improved operation could be
achieved through energizing the screen
with d.c. through a special winding on
the output transformer and combining
the effects of both plate and screen cur-
rent in the output transformer. This is
illustrated at (A) in Fig. 1 with an
alternative and simpler method shown
at (B). It has been found that the
screens must be fed from a low-im-
pedance source or the benefits of this
arrangement cannot be realized. This
climinates the possibility of doing the
same job with resistive bridge networks
or voltage dividers.

The screen load impedance is some-
what critical if optimum results are de-
sired. As the ratio of screen load im-
pedance varies from zero (tetrode op-
eration) to unity (triode operation),
important effects show up:

1. The internal impedance takes a sharp
drop and then levels off.

2. Maximum undistorted output drops
slightly at first, then decreases rapidly.

3. Intermodulation distortion at high
level operation drops to a minimum
and then soars upward.

4. Low level IM decreases somewhat and
then holds almost level.

The situation is demonstrated graph-
ically i Fig. 2 where it can be seen
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that over a narrow band of operation
where screen load impedance 1s about
18.5 per cent of plate load impedance,
the new arrangement provides the high
power output of tetrodes with low in-
ternal impedance such as is normally
obtained from triodes, while distortion
figures are equal or better than the ex-
tremes of operation. We have achieved
a new tube type without designing a
new tube. This tube is neither triode
nor tetrode, hut its improved linearity
over either of those tvpes justifies the
designation ‘“ultra linear.”

The Complete Amplifier Circuit

In applying the ultra-linear output ar-
rangement to complete amplifier circuits,
it was found that the simple version of
(B), Fiy. 1 could be used to advantage.
By feeding d.c. to the screens through
a properly placed tap on the primary of
the output transformer, the operating
conditions are preserved, and the close
coupling hetween screen and plate is
advantageous when feedback is carried
around the stage. The disadvantage of
this simpler arrangement is that screen
and plate must operate at the same d.c.
potential. In the particular arrangement
used the screen and plate are operated
at the same potential (350 volts plate to
cathode) without exceeding dissipation
requirements, either quiescent or at
maximum output. This new output
coupling arrangement reduces screen
dissipation at high levels and is a safe
mode of operation with respect to tube
life.

A circuit arrangement has been de-
signed to take full advantage of the
ultra linear output stage. This circuit,
Frg. 3, takes ito account the necessity
for complete stability under feedback
conditions so as to eliminate tendencies
toward transicnt instahility under any
tvpe of load, including the varying im-
pedance of loudspeaker systems.

This complete circuit offers linearity
of operation of a very high order. It is
based around a special output trans-
former, the Acrosound TO-300, which
is 6600 ohms primary impedance and has
taps at the optimum peint indicated in
Fig. 2. A special seven-section sym-
metrical winding arrangement placed on
a substantial grain-oriented lamination
of unique shape permits a ratio of pri-
mary inductance to leakage rcactance in
excess of 15,000 to 1. The response of
the transformer alone is within 1 db
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from 10 to 100,000 cps with extremely
low phase shift and no resonances within
this band.

The complete amplifier circuit is rela-
tively simple, inexpensive, and efficient.
With a 370-volt power transformer at
130-ma peak requirement, power output
1s almost as high as for a tetrode ampli-
fier and twice that of a triode amplifier
with cathode bias and the same power

Performance of the Amplifier

All stages of the amplifier have been
adjusted for minimum intermodulation,
and the 1M curves based on sine-wave
power output are shown in /7/g. 4. These
curves were run using frequencies of 40
and 2.000; 40 and 7,000; 40 and 12.000;
100 and 2,000; and 60 and 7,000, all
nmixed four to one. The IM is almost
identical under all conditions of test
indicating that it 1s completely independ-
ent of frequency, at least up to 20 watts
output. This factor possibly accounts for
the superlative listening quality of the
amplifier.

Undistorted power, less than 2 per
cent IM, is in excess of 20 watts. This
power is delivered wundistorted within
1 db over the range from 20 to 20,000
cps. This power curve (Fig. 5) is not a
response curve run at high power level.
Instead it represents clean power avail-
able at these {requencies. This is par-
ticularly important with today’s program
sources. The dynamic range of some of
the hest LP’s is reputed to be in excess
of 100 dh. It 1s necessary to have power
to handle this range, and this power is

—
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Fig. 3. Overall schematic of the Ultra-Linear amplifier and associated power supply.

supply. No adjustments are necessary
for balance cither of the phase inverter
or of the output-stage plate current, and
there are no critical values of capacitors
or resistors required. The amplifier is
driven to 20 watts of output with an in-
put of only 0.7 volt.

TFeedback is carried around the com-
plete circuit in an external loop. There
are 20 db of feedback in this loop as
measured under load conditions (about
30 db based on open circuit gain), and
a safe margin is maintained. A small
capacitor across the feedhack resistor in-
creases the feedback in the region above
100 ke to smooth the high-frequency re-
sponse. This capacitor is not required to
keep the amplifier stable though it does
add to the stability margin.
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required over a wide frequency band.
New standards of audio fidelity are
rapidly making obsolete the five or ten
watt amplifier which cannot even deliver
its rated power at frequency extremes.
Another factor of counsiderable im-
portance in evaluating amplifier per-
formance cannot be seen from the curves.
This is owverload characteristic. The
amplifier has been given listening tests
under overload conditions with a pad on
the output so as not to deaien the partici-
pants. Peaks which would require a 40-
watt amplifier arc transmtted without
irritation even though the output can be
seen to clip on the 'scope. The overload
recovery is rapid and has no noticeable
hangover, so a clipped peak has no time
to penetrate the ear. Some amplifiers
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Fig. 5 (left). Undistorted power output vs. frequency. Fig. 6 (right). Frequency response, showing effects above and below the audible frequency range.

break up on a peak, and for seconds
thereafter the sound is distorted badly
because of poor recovery. In the ultra-
linear amplifier transient instability has
been eliminated—changes in amplifier
characteristics caused by overload do not
make the cireuit unstable ; and, therefore,
recovery is almost instantancous. Most
feedback amplifiers fail miserably under
overload listening tests.

Figure 6 shows the voltage gain ver-
sus frequency. Obviously, most present
day amplifiers are flat through the audio
band. However, it is the band outside of
the audible region which makes some of
the difference between one amplifier
and another. I this circuit it is evident
that smooth flat bandpass extends more
than two octaves on each side of the
traditional 20 to 20,000 band. This enor-
mous band width is necessary to elimi-
nate phase shift over the customary
region and to provide good transient
response.

The square wave performance of Fig.
7 testifies to the transient response. Evi-
dently, a circuit with response flat within
2 db for a decade on each side of the
audio band should sliow a presentable
square wave at most frequencies. How-
ever, the low phase shift, fast rise time,
and insignificance of ringing in this
circuit as indicated by the square waves
shows that more than just the frequency
response is excellent. In addition, square
waves were checked on a speaker load
with practically identical results, thus
demonstrating that performance of the
amplifier is unaffected by a load of vary-
ing impedance.

Other circuit configurations can be
used with this ultra-linear output stage.
However, thay should have a phase char-
acteristic permitting substantial feed-
back, and they should have the lowest
possible distortion for the early stages.
The popular Williamson circuit has been

converted to this output arrangement
with gratifying results. This conversion
permits 30 watts of output plus the
other benefits inherent in the increased
linearity of the output stage.

Listening Tests

The majority of listeners agree read-
ily to the superiority of this circuit.
None felt that other equipment was bhet-
ter although some could not recognize
differences on the program sources used.
However, during the course of the tests,
certain recordings were found which
demonstrated differences vividly; and
after this finding, even the less discrimi-
nating listeners could identify the ultra

20 ¢ps 10 Ke
PHASE ¢+5° PHASE ¢+0°

30Ke
PHASE @«2°

Fig. 7. Square-wave performance of the Uitra-
Linear amplifier.

linear amplifier on “blind” tests and
could recognize its superiority.

Listeners agree that the bass region is
more articulate, better defined, and better
damped than in other amplifiers. This
damping is not a function of internal im-
pedance alone but also relates to stability
under dynamic conditions. For example,
no low frequency cutoff is required in
the preamplifier as no ill effects are
audible due to momentary overloads
from turntable rumble, switching
thumps, and similar disturbances. Cer-
tain types of signals such as organ pedal
tones combined with rumble will cause
other amplifiers to break up even at
levels as low as a few watts in the mid-
frequencies.

6 r .
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* 9 alz"m: :‘oa Fig. 4. Intermodula-
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Another audible feature in the bass
range is that the amplifier does not have
more bass, but it has lower hass. Other
amplifiers, of good quality in terms of
measurements, by comparison were gen-
erating harmonics and intermodulation
products. This was also apparent on
scratchy  “dirty” recordings which
cleaned up on the ultra-linear amplifier
while remaining mushy and irritating on
others.

In the treble region the consensus of
opinion is that the amplifier sounds
“smoother.” The scratch level of shellac
records is less irritating while the high
frequency sounds, particularly of a per-
cussive type, cut through the scratch
and seem far more prominent. This
seems due to the fact that intermodula-
tion between scratch and music is di-
minished, and the two assume much
more pleasant proportions.

The authors believe that for sheer
listening pleasure the ultra-linear ampli-
fier represents the best that can be
achieved at the present state of the art.
Others who have had an opportunity to
hear and try the circuit agree with this;
and these beliefs will not be shaken until
something comes along which sounds
better, or at least sounds as good and can
be built for lower cost.

Parts List

500 uf, 6 v. electrolytic

C,
C., Cs, Cy, Cs 0.2 pf, 600 v. paper

C 100 pf, 50 v. electrolytic
C; 120 puf, mica

Cs, Co 20-20 uf, 450 v. electrolytic
Cu, Cu 40-40 pf, 450 v. electrolytic

R, Rs;, Rs, R, 0.47 meg, V5 watt
R, 200 ohms, V5 watt
Rs, Ris, Rus 1000 ohms, V5 watt
» Rs 0.1 meg, 1 watt, 5%

R; 0.56 meg, 15 watt

Ru 560 ohms, 15 watt

Riu, R 47,000 ohms, 2 watt, 5%

R, Ry 0.12 meg, 152 watt

R. 350 ohms, 10 watt

R 12,000 ohms, 14 watt

Ris 22,000 ohms, 1 watt

R 2200 ohms. 2 watt

T, Acro TO-300 output trans-
former. Primary: 6600
ohms plate to plate,
tapped for screen; sec-
ondary: 16, 8 and 4
ohms,

T, Power transformer: 370-0-
370 v. at 130 ma; 5 v. at
2a;63v.at3a.

L, Filter choke, 8 Hy at 130
ma.

V, 6SL7

V, 6SN7

Vs, Vs 616

Vs 5V4
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omething New in Remote

Amplifiers

ROBERT S. HOUSTON*

For those remotes where an attendant engineer is not otherwise necessary, this
unit which may be turned on or off from the studio is exceptionally well adapted.

the method of operation, are to the

best knowledge of the author, com-
pletely original. It evolved, like most
such special devices, out of a need for
doing something Dhetter. In this case it
was felt desirable to have a better system
of getting unattended remotes on the air
with greater cfficiency and less chance
of failure under the various conditions
met on a remote pickup. The amplifier
was originally intended to he a super-
portable a.c. amplifier, designed to he
stowed away in a closet, or out of reach
of the inexperienced personnel who usu-
ally participate in unattended remote
broadcasts. However, there was often
trouble finding a reliable a.c. outlet near
the broadcast site, or someone would
forget to turn on the power, Oor worse,
someone would turn it off inadvertently
during a broadcast. Hence a more fool-
proof system was needed. Inasmuch as
the whole amplifier did not require any
a.c., or any voltage over ninety, the
thought of fceding the power over the
phone line occurred. Simplex circuits
are in use in stations all over the coun-
try, so this use would be nothing new in
that respect.

In using the phone line as a source of
power, it automatically precludes pro-
gram interruption from causes other
than line failure. As long as the line is
connected to the amplifier, evervthing
is provided for going on the air. If the
line becomes disconnected through some
mishap, there would be no audio connec-
tion, and the program would be lost any-
way. The use of each side of the line for
respective poles of the power source.
rather than using a ground for the re-
turn, eliminates the problem of finding
a good ground, and along with it, the
possibility that it will hecome discon-
nected. Although some stations use hat-
tery amplifiers, and relays controlled
from the studio to operate the amplifier,
hatteries are often dead when needed.
The system described herein circum-
vents the use of batteries.

THF. AMPLIFIER described herein and

Circuit Discussions

An inspection of the diagram of Fig.
1 would reveal some interesting varia-
tions in circuitry. It is not claimed that
this is necessarily designed around good
high-fidelity engineering principles, but
field tests have proven it entirely satis-

factory for any ordinary use, such as
speeches, sports, churches, and even
dance bands. The choice of tubes was
mostly on the basis of high gain. Since
they arc miniatures, there is not too
great a selection of these. Filament drain
was another important factor. Since they
are in series, they must all draw equal
current. Also, due to the length of phone
lines, too great a current cannot he
drawn, without expecting a large voltage
drop. Hence, 50-ma. tubes were selected.
This, along with the 10 ma. for the plate
circuit drain, keeps the line loss at a
minimum.

With series-connected, directly heated
cathodes, hiasing becomes somewhat of
a problem, since all the cathode returns
are at different voltages above ground.
The two 1US’s solve that problem, for
they make use of contact potential bias.
This allows the first stage grid to be
returned directly to ground, and avoids
raising the cathode above ground to ob-
tain bias. In the second stage, the grid
1s returned directly to the cathode, thus
isolating the grid circuit from any fila-
ment circuit drop. This drop is utilized,
however, for biasing the 3V4. This stage
requires 7Y% volts, so the combined drop
of the other two filaments, plus a resis-
tor, furnishes the bias. In this case, the

grid is returned to ground, and the volt-
age divider Re: and Rs, i the cathode
circuit of the 3V4 is to bypass the ten
mil drain of the plate circuit to prevent
too great a drop through the 1U35 fila-
ments. The 1US5 plates draw about 0.5
ma. and this can be neglected in the plate
drain calculation. The control grid,
screen grid, and plate resistors are manu-
facturers’ recommended values. Inas-
much as the resistance in the grid cir-
cuit of the second stage must not change.
the volume control must be installed as
shown.

Transformers

The input transiormer was a midget
unit with only a single 50-olun winding.
A slight mismatch here is permissible,
so it will match approximately any of
the standard mikes in use today. The
output transformer must have a split
secondary so the two halves of the line
can be separated for transmission of the
plate and filament current. A simplex
circuit could be used without splitting
the winding, if there is a good ground
available, but as pointed out carlier, this
will reduce the operating efficiency of
the system. A 1-uf capacitor between the
two halves of the secondary provides an

vz
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MIC./GRID -2
23
c3
[ X]
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R13 SELENIUM RECTIFIER Alo
...... e
WAV e
L eoossw L 75ma ﬂ“:ﬂc ac.
c13 = c1a = 1o
20/150 407150 N
= 22 ° |
CHASSIS =

Fig. 1. Schematic of remote amplifier with power supply for a.c. use when desired. If the power
supply is not needed, eliminate the portion below the dashed line and connect the line circuit to
ground and Bt as shown by the dotted lines.

* Transmitter Engineer, Station WTUX,
Wilmington, Del.
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audio path through the transformer.
More bypassing than necessary is pro-
vided, but if electrolytic filters are used,
they may create a certain amount of
noise which will be filtered out in the
hypasses. T1 is especially important to
have sufficient bypassing at the second
and third stage caihodes, since here in-
stability, and motorboating may develop.
If this amplifier is to be used on a.c. on
some occasions, the supply shown in Fig.
1 will furnish all the necessary operating
voltages. Due to the directly heated cath-
odes and the selenium rectifier, warm-up
is instantaneous. Since the filaments stay
quite cool and there are no other heat
producing components, continuous oper-
ation 1s possible—such as from a news
room—witheut danger of overheating or
breakdown of parts. The filaments are
heated by conrecting them in a bleeder
circuit acvoss the 120-volt d.c. supply.
This type of circuit is similar to that
used in many types of three-way port-
able receivers, and elaborate discussion
should be unnecessary.

Studio Power Supply

When the amplifier is to derive its
power from the ’phone line, the d.c.
power source must be located at the
studio. Power is transmitted at 150
volts. Although the amplifier uses only
120, this extra voltage allows for line
drop. The amplifier draws 60 ma. in
normal operation. The power must be
transmitted as d.c. to prevent interfer-
ence of the supply voltage with the pro-
gram. While it is perfectly possible to
use any supply with the minimum re-
quirements, there mayv be some difficulty
in obtaining a transformer with such
higlt current at the low voltage neces-
sary. A transformer must be used in any
case to isolate the power line from the
rest of the supply, since neither side of
the phone line can be grounded. The
circuit shown in Fig. 2, while unusual,
will provide excellent results without
bothering with a special transiormer, or
one too big for the job. Two identical
transformers supplying just twice the
voltage, at half the current, are used.
The high-voitage secondaries are paral-
leled to give the proper current. To
bring the voltage down to that required,
the primaries are them connected in
series. Analysis will show that the power
handling capacity of the two transiorm-
ers is still the same, and full power can
be drawn frem each unit. To operate a
five volt rectifier, the two 5-volt wind-
ings (which are now supplying 2.5
volts) are connected in series. It is es-
sential that the two units he identical,
to insure proper balance. The transform-
ers must be correctly phased to avoid a
burnout, since their voltages will he in
series with no load. Since there would
he no output from the supply as a whole,
this particular trouble might go unsus-
pected. To insure proper phasing, the
following procedure will help: Connect
the primaries in series, at random. Tike
one wire from cach of the two 5-volt
windings and connect them. Measure the
voltage between the two remaining
wires. There should be voltage present.
If there is none, reverse one of the wind-
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Fig. 2. Schematic for studio power supply. T. and T, secondaries: 600 volts {or more) center-
tapped, at 75 to 100 ma.; 5 volts at 2 amps. Note that primaries are connected in parallel. This
circuit is useful if a suitable single transformer is not readily available.

ings. The same process follows for the
high-voltage windings, except that there
should be 10 voltage present. In this
case, the voltage is taken from the two
junctions of the windings. When phas-
ing the high-voltage windings, it might
be advisable to reduce the primary volt-
age to about 5 volts, to reduce the danger
of shock from the high voltage.

Metering

A millianimeter in series with the sup-
ply lead is used to indicate proper ad-
justment of the current being fed to the
amplitier. When the correct voltage of
120 volts is present at the input termi-
nals of the amplifier, it will draw 60 ma.
A wire-wound potentiometer used as a
bleeder-voltage  divider provides the
needed control of current. Dual outputs
are provided in the event there are two
consecutive remotes to he aired with this
system. While a key switch is shown, to
prevent paralleling of the two circuits
through the meter, simple push button
switches could be used with care. The
line terminating coils at the studio end
must have spht primaries, and the volt-
age is fed to them in a manner similar
to that used in the amplifier. Most com-
mercial transformers are supplied with
split windings, facilitating this opera-
tion. The coupling capacitor, if large
enough, will not affect the equalization
of the line. TTowever, if the capacitor is
made small enough, it will make the line
seli equalizing. by providing a high re-
actance to the low frequencies.

Construction Kinks

Since it 1s felt that the reader’s indi-
vidual requirements and design tech-
niques would vary the physical layout
to suit his needs, those details have been
omitted. These units were built on a
4" x 6" x 114” aluminum chassis mainly
because they were available in quantity
on the surplus market. All the parts
fitted on nicely without crowding. Al-
though this size has been very conveni-
ent, it could be made smaller if need be.
The two transformers were the only
items of any size. If this amplifier is to
be used only with the remote supply, the
local power supply and its components
can be climinated, decreasing the size
stiil further. The use of a remote supply

AUDIO ENGINEERING e NOVEMBER, 1951

WWW :akherieaiadiahistary com

was an afterthought, so these had been
built originally as locally powered units.
The only switch serves to change over
from the remote power supply to the
local supoly. It will serve also as an on-
off switch on a.c. operation. The 3-pole
switch is necessary to isolate the phone
line from the a.c. supply voltage when
using the local supply. Note that there
is no actual chassis ground except
through 0.5 meg. resistor. This is to
eliminate the a.c. line potential from:
being on the chassis. All other grounds
indicated are actually a buss or terminal
point. With the switch in the d.c. posi-
tion, the a.c. line is completely discon-
nected from the circuit.

Operating Technique

With the initial setup, two men, work-
ing at each end of the line can determine
the proper current and line polarity.
Wlien voltage is first applied, and a mike
is connected, a signal should be heard at
the studio. On a new setup, the voltage
should be started at a low value, and in-
creased to the correct setting. The set-
ting of the control should be noted on
a chart along with equalizer settings, etc.
Should the polarity of the supply be in-
correct, there will be no signal heard.
and the correct current will not be oh-
tained. It would he best to reverse the
line connections at the amplifier, in the
interests of uniformity, if the line is
terminated on a patch bay. This will in-
sure that patch cords on all lines may be
inserted in the same direction. If the
line comes in to a key, the line could be
reversed at either end. In the determina-
tion of polarity, the circuit placement of
the selenium rectifier can be very useful.
It can be put either ahead of the a.c.-d.c.
switch, as shown, or hehind it, with dif-
ferent results. If it is connected as shown
in Fig. 1 there will be no current flowing
if the line is connected backward. Simple
reversal of the line would correct this,
and operation should then be obtained,
If a tube filament should open, there
would be no current, or only a few mils
through the 3V4 cathode resistor. This
will indicate trouble in later operation.
On the other hand, if the lines are ex-
cessively long, it may be necessary to

[ Continued on page 67]
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Simple Preamplifier and

Tone-Control Unit

DAVID H. O’'BRIEN*

Details of a unit which can be constructed with a minimum of time and
material and which was designed for use with the Musician’s Amplifier.

Fig. 1. External view of the author's embodi-
ment of his tone control and preamplifier unit.

amplifier circuit, in its Americanized

version called the “Musician’s Am-
plifier,” has become very popular in the
United States during the last two years,
and justifiably so. It is capable of ten
watts output; it has extremely low dis-
tortion; and it has a low generator im-
pedance, of the order of 0.6 ohms at the
16-ohm tap. These features combine to
make an excellent power amplifier for
driving a high-quality loudspeaker.

However, there has been one impor-
tant link missing for this amplifier. As
yet no good preamplifier and tone con-
trol circuit has appeared which would
complement the excellent characteristics
of the power amplifier, and which was
designed especially for it.

This article deals with a tone control
and preamplifier unit which uses only
three tubes, or even two, as will be
pointed out later, and does not con-
tribute enough measureable distortion
to mar the excellent characteristics of
the power amplifier. This unit has been
used and tested with four different ver-
sions of the Musician’s Amplifier and
has been found to work equally well
with all of them.

THE FAMoUs ExcLisE “Williamson”

Tone Control Section

The tone control section consists basi-
cally of a two-stage cascaded triode am-
plifier, as shown in Fig. 3, the output
stage consisting of a 12ZAX7 with both

* West Wilson Rd., Worthington, Ohio.
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sections paralleled. These two cascaded
stages have negative feedback applied
over them, and by means of two fre-
quency-selective networks in this feed-
back loop, it is possible to obtain bass
and treble boosts of the order of 30 db
at 35 and 20,000 cps without boosting
the mid-range (1000 cps) over 115 db.

The bass section consists of a selective
T network with R,, across it to vary
the effectiveness of the network. The
treble section consists of a 0.25-meg.
control, R,,, with its movable tap
grounded. When the control is turned
fully counterclockwise, C,, is then ef-
fective in a T network from the center
point of the two 27,000-ohm resistors,
R,y and R,,, to ground. This is actually
a low-pass filter which, being in the
feedback loop, prevents high frequencies
from passing through and thus allows
a high-frequency boost. When the con-
trol moves fully clockwise, the .001 uf
capacitor, C,,, bypasses the highs to
ground.

The treble control originally used was
a standard audio taper which was re-
versed in its connections relative to
commmon practice in order to give smooth
action on both boost and cut and also
to have the mid position (50 per cent
rotation) give flat response.

A reverse audio taper is preferred,
since it will give the conventional clock-
wise boost and counterclockwise cut.

Resistor R, in series with the capaci-
tor C; across the cathode resistor of V,,
is a high-boost network—which exactly

Fig. 2. Internal view
of the unit shown in
Fig. 1.

compensates for the high-frequency
droop caused by the capacitance of a
6-feet length of good rubber-insulated
shielded cable which connects to the
power amplifier. If the tone control
unit is to be used on the same chassis
as the power amplifier, and not as a
remote unit, this network should be
omitted.

Capacitor Cy4 in series with the feed-
back loop prevents direct-current flow
from the plate of /; to ground through
R,, and the bass control circuit. Other-
wise, noise is heard whenever the con-
trol is turned. Resistor R,, is also in
series with this capacitor, and isolates
the T network from the cathode when
the bass control is set for flat response.

Resistor R,, in series with the output
of the paralleled 12A X7, serves to isolate
the feedback network from the high-fre-
quency-cut capacitor in the first stage
of the power amplifier. If this is omitted,
the feedback will automatically compen-
sate for the effect of the capacitor, re-
sulting in no high-frequency cut and an
increase in distortion.

The last stage of this tone control
unit uses a 12ZAX7 with both sections
in parallel because it was found that a
50 per cent reduction in distortion was
realized over a single section. On a
harmonic distortion test this unit with
the controls set for flat response added
only 0.1 per cent distortion to the over-
all amplifier at 10 watts output. If the
increase in distortion could be tolerated,
one could omit the 6AQ6 and replace it

AUDIO ENGINEERING e NOVEMBER, 1951

WWW arherieaniadiahictary com


www.americanradiohistory.com

with the other half of the 12AX7. The
only changes needed in the circuit would
be to increase the output section plate
resistor to 0.1 meg. and increase the
cathode resistor of the same stage to
2000 ohms, the correct values for a single
section of a 12AX7.

The reluctance cartridge preamplifier
is of the feedback type so common that
it needs no description. The resistor R,
should be selected in accordance with
the recommendation of the manufacturer
of the pickup to be employed. The phono-
radio switch is of the conventional
DPDT toggle type, with one half used
to ground whichever channel is not
being used, thus preventing crosstalk.

Construction

Construction practice must be left up
to the individual as this unit may be
built up in many physical forms. Figures
1 and 2 shaw how the author arranged
the components in a small aluminum
box. The power cable was separated
from the output cable. Also all leads
should be kept as short as possible, es-
pecially to the tone controls. The usual
practice of grounding the circuit to the
chassis at only one point near the high-
gain input shoud be followed. One-watt
resistors are recommended, as there is
less chance of damaging them during
soldering, and in high-gain circuits of
this type, low noise is essential.
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Fig. 3. Schematic of the preamplifier and tone-control which can be used with any suitable power
amplifier.

No bass-cut circuit was included in
this control unit as it would require a
much more complicated circuit, and it
also has been the author’s experience
that a bass cut is seldom, if ever, used
in high-quality reproduction.

One note of special interest is that
when the treble control is turned to full
cut, the response from a Pickering,
G. E., or Andax cartridge will reproduce
the Cook Series 10 Test Record LP
side within one db from 100 to 10,000
cps. This gives an accurate high-fre-

A 100-ohm hum balancing potenti-
ometer was added to the original Musi-
cian’s Amplifier circuit across the 6.3
volt winding in order to balance out a
small amount of residual hum which
originated as heater cathode leakage
from the first stage of the magnetic cart-
ridge preamplifier.

Parts List
o 02 uf, 600 v. paper
Ce, Cs, Cs 25 pi, 25 v. electrolytic
Cs, Cr 05 uf, 600 v. paper
o 002 nf, 600 v. paper
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Fair Queen

.5 . |
The three DB’s—meaning Blonde
Beauty with Brains—will be present
at the 1951 Audio Fair in the person
of Mary Mayo, well-known singing
star. Miss Mayo will be “dubbed” Miss
Audio Fair-—1951, at the AES ban-
quet on the night of November 1.
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Broadcast Audio

W. E. STEWART"

IIF AUDIO EQUIPMENT required to set

up a satisfactory studio installation

comprises an important part of the
Broadcast Station's investment. Its pur-
chase and installation is treated with
serious study, and once installed it must
serve for a long time. To discern trends,
we must go back over 20 to 25 years of
Broadcast history, since most of the in-
stallations of 10 to 15 vears are still in
use today.

The accompanying pictures have been
chosen to illustrate the changes which
have occurred during the last 25 years.
Most of the early control room equip-
ment was black, as was the power plant
and even the automobile of 25 years ago.
The first attempts to liven the appearance

* Broadcast Audio Enginecring RCA
Victor Division, Camden, N. J.

of this cquipment consisted of adding
chrome plating. Color became more coni-
non as time went on, and manufacturers
chose certain colors to make their equip-
ment distinctive. As color became more
popular, the chrome plating went out.
For TV, the control room must be dark-
ened, and dull surfaces, lighted meters
and dials, and better vision over the
control console was demanded. A well
planned control room is now a show
place for visitors, and the smooth lines
of today give a better impression of eth-
ciency than the gadgety racks univer-
sally used 15 years ago.

Microphones have had a different
history. Because they are always out in
front of the producer, they are subject to
his demands. They were large and
gaudy until TV came along—now they
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Trends

must suddenly become unobtrusive. Thev
must have the glitter removed, lest it
becomes a glint in the camera’s eve.
Smaller microphones, with ull finishes,
have become the rule in TV work, and
with equivalent performance. they are
gradually moving intc the radio field.
Added impetus to their acceptance comes
from their adaptability for use in inter-
view work and on audience participa-
tion shows, but for straight radio shows,
the old standbys are not heing replaced
unless they are actually worn out or
damaged bevond repair.

In summary, it is seen that over-all
trends indicate larger and more flexible
installations. centralization of control,
and the use of smaller components from
microphone to control console. Styling
and color have become strictly modern.
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Exponential Baffles for
Custom Installations

GEORGE AUGSPURGER*

A thorough discussion of the use of various types of horns—either built-in
or in separate cabinets—for sound reproduction of the highest quality.

massive electronic organ, ex-

plained its complicated speaker ar-
rangement as follows: “Those big boxes
are designed to sort of heat up the sound
before it gocs into the church.” A well
built exponential unit could have given
voice to the organ more efficiently and
without the “beat up” quality so aptly
described.

It is unfortunate that horn type
speaker systems have dropped out of
the high-quality realm in all hut a few
large theater installations. With today’s
growing opportunities in custom work,
exponential Dbaffles are often the most
satisfactory answer to the speaker prob-
lem.

Properly speaking, there is a distinc-
tion between a horn and an exponential
baffle. A horn consists of a vibrating
clement called the driver, a coupling
chamber between this driver and (ha
throat of the horn, and a flared horn of
continuously increasing cross-sectional
area. The exponential or parabolic baffle
is a modification in which the coupling
chamber is eliminated and a cone
speaker used for a driver. The cone has
sufficient area to move a considerable
quantity of air directly so that no cou-
pling chamber is necessary to load the
vibrating system efficiently. Since the
units to be described all use cone speak-
ers, the terms “horn” and “exponential
baffle” will be used interchangeably in
the remainder of this article.

It is assumed that for optimum per-
formance, a vibrating-piston sound
source should have a diameter at least
one quarter the wavelength of the low-
est frequency to be reproduced. The
ideal spcaker, generating a 60-cps tone,
would be about five feet in diameter. In
practice, the problems of inertia, tran-
sient response, directivity, and cone
suspension multiply so rapidly as size
increases that the maximum practical
diameter for a direct radiator is about
18 in.

Telefunken once made a 48-in. cone
speaker, and 14-in. steel sheets moved
by multiple voice coils were tried in this
country, but these novelties have not
received support from commercial in-
terests.

The exponential horn can be consid-
ered a piston having a diameter equal
to the mouth diameter of the horn. By
using horn coupling, a tiny driver unit
can move as much air as Telefunken’s

o 7b41 N. 14th Place, Phoenix, Arizona.

AN ENGINEER, proudly displaying a
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4-ft. cone. Because of the laws of phys-
ics, the horn has one serious drawback
—size. An cxponential baffle using a
12-in. driver and assuming a 60-cps cut-
off will be about 6 ft. long. It is easy to
understand why horns have not been
adopted as living room furniture.

If the length of the horn is reduced,
the mouth area is diminished corre-
spondingly, and the unit no longer be-
haves like its theoretical counterpart.
The acoustic impedance of the mouth
is now so different from that of sur-
rounding air that reflections occur and
the response curve looks like a picket
fence. Several attempts have heen mace
to reduce the length of the horn with-
out incurring these unhappy results.
Some high-frequency horns are made
with a curve two-thirds exponential and
one-third tractrix. Bass horns have been
designed to use the corner of a room
as an extension of the horn and thus re-
duce the physical size of the unit. The
Klipsch horn, the Voight horn, and the
writer’s Integral Space Transducer are
all variations of this idea.

An interesting design utilizing the
entire solid angle formed by two walls
and floor was described by W. E. Gilson
and J. J. Andrea in the March, 1950,
issue of Aupio ENGINEERING, but it is
not Dbelieved to be commercially avail-
able.

By designing an exponential baffle as
a permanent part of the listening room,
it is possible to obtain the advantages
of a horn without spawning a mon-
strosity. Since the surge toward high-
fidelity and custom-installed sound has
become widespread, architects are glad
to collaborate with sound engineers in
integrating the music system to the ar-
chitectural scheme. There are many de-
sign possibilities for wide-range horn-
type speaker systems. Before evaluating
specific 1deas, however, the custom
builder must familiarize himself with
the basic design considerations of ex-
ponential speaker baffles.

The Exponential Curve

The term “exponential curve” is used
since the most common cross sectional
expansion in horn design follows the
formula S=5,¢m. For practical work
it is helpful to simplify the expression
to ¥ =2%, where Y is the multiplier of
the throat area and # is given in basic
length units, that is to say the length
in which the cross-sectional area dou-
bles. The constant 2 is chosen because

cutoff frequencies are easy to remember
in terms of these basic length units. A
30-cps horn doubles its area every two
feet, a 60-cps horn every foot, a 120-cps
horn every 6 in,, and so on. These val-
ues are only approximations, but they
are easy to recall and the cutoff of a
large horn is not so sharp as to demand
closer accuracy.

An example of the use of the modified
formula is shown in Fig. 1. Suppose
that we want to huild a horn using an
8-in. speaker with a cutoff at about

HEIGHT x y AREA
0" [ 1 30

6" 0.5 1414 42.4
12" 1.0 2 60

18" — — 84,8
24" — - 120

30" — — 169,7
36" — — 240

42" — — 339,4
48" — — 480

54" — — 698.7

Fig. 1. Chart showing expansion of cross-

sectional area of a horn suitable for use with
an 8-in. cone speaker as a driver.

00-cps as a driver. The actual cone area
of most 8-in. speakers is about 30 sq. in.
Since the cross sectional area doubles
itself every foot, »# will be given 12-in.
units. At the throat of the horn x is
zero and Y, according to the formula,
is 1.

Six inches from the throat x is 15 unit
and Y is therefore 2% or 1.414. Thus
the cross sectional area is 30 x 1.414, or
52.5 sq. in. In plotting the curve at 6-in.
intervals, the first two areas are the only
ones that need he calculated from the
formula. The remaining values for any
horn length can be found by simply
doubling the first two figures alternately.
Once the cross sectional areas have
been found for appropriate distances
along the horn’s length, these figures
are translated into dimensions. Corre-
sponding points are then plotted on the
Masonite sheets to be used for the flare,
and a natural spline of hardwood or
spring steel tape is used to join the
points with a smooth curve. Since this
method of laying out exponential curves
seldom involves anything more com-
plicated than the square root of 2, it
can be used by any builder without
much chance of error.

The over-all size of a custom-designed
horn depends upon three variables: the
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Fig. 2. Possible con-
figurations of ex-
ponential flares.

mouth area, the cutoff frequency chosen,
and the size of the driver unit. It is safe
to say that the smallest mouth arca per-
missible for 60-cps reproduction is 10
sq. ft. If a corner of a room is utilized,
this figure may be reduced to 6 sq. ft.
or even less. When smooth response to
30 cps is desired, the size of the horn
is doubled. Once a mouth area is deter-
mined, the lergth of the horn depends
upon the throat area. Unless a coupling
chamber is used, the throat area equals
the cone area of the driver unit em-
ployed. If a 60-cps horn is to be built
using a 12-in. speaker as a driver, it
must have an effective length of at
least 4 ft.

These values are all thoroughly prac-
tical, if not exact. Computing acoustic
impedance at the mouth of a horn is
not a simple job. Since efficiency is not
the main geal, and since these horns are
to be used as extensions of existing
cone speakers, a pragmatic or empiric
approach is reasonable and satisfactory.

The material used in the construction
of horn type speakers is too often ig-
nored. Even Olson’s Elemments of Acous-
tic Engincering sidesteps the issue by
remarking that, “The horn walls are
taken to be rigid and non-absorbing.”
In short, theoretical calculations are
based upon a horn made of stuff that
neither absorbs nor transmits vibratory
energy. It i1s a pity that it does not ex-
ist. Poured concrete is the closest thing
to perfection, and for the “golden ear”
it is not too much to ask for a masonry
speaker baffle. In most cases this is out
of the question. The material used must
be light, easily worked, sturdy, and
cheap.

Most authorities insist on boxes or
horns made of heavy plywood. It is true
that wood is satisfactory, provided that
it is sufficiently thick, but even 34-in.
plywood will not guide sound energy
without injecting a highly noticeable
timbre of its own. The effect is mainly
due to the properties involved in tran-
sient transmission. Wood in a speaker
baffle acts just as it does in a musical
sounding beard, and while the stuff will
do nicely when reproducing Biggs’ Di-
apason, it is too erratic to be trusted
with Flagstad or Harry James.

At present, the most practical ma-

terial for horn construction is probably
Masonite. The 3/16-in. untempered va-
riety has a host of valuable features to
recommend it for this sort of structure.
It easily meets the requirements of
lightness and cheapness. Moreover, it
is sufficiently flexible to make true ex-
ponential curves practical. When rea-
sonably strutted and backed with ab-
sorbent material, it runs close second
to concrete in results obtained.

Flare Design

The cross section of a horn does not
need to be regular or even symmetric,
but when building large units of sheet
material such as Masonite, one is lim-
ited to rectangular or triangular cross
sections. The horn expansion can be
governed by a curve in any or all of
the sides. Figure 2 shows a few of the
variations that might be used for spe-
cific applications.

The geometry of the flare as well as
the shape of the mouth influences the
directivity of the projected sound. The
axis of projection can be plotted by ex-
tending the line made by joining geo-
metric centers of several cross sections.
The angle of radiation is governed by
the height/width relationship of the
horn mouth. The maximum angle of re-
sponse is that taken in the plane of the
smaller dimension. Because of this prop-
erty, it is usually preferable to run the
major axis of the mouth vertically. In a
vertical corner horn, however, the wall
surfaces influence the behavior of the
waves to make the responses essentially
uniform throughout the room except in
the immediate region of the transducer.

In order to obtain decent results from
folded or re-entrant designs, a long se-
ries of trial and error experiments must
be made. The custom builder should
consider two folds or bends as a maxi-
mum in any horn he builds and make
sure that only one surface of each Ma-
sonite sheet is used as a horn boundary.

Figure 3 shows a typical folded horn
that violates this rule. If the material of
the partitions is capable of transmitting
any vibrations at all, the sound is par-
tially short circuited across the various
folds in the expansion. This action is
generally tacitly ignored, but it can ruin
all calculated results by introducing
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cross modulation and cancellation ef-
fects within the horn.

Another common practice in low-fre-
quency systems is the use of manifold
conic or tubular sections to approximate
an exponential curve. Disregarding the
merits of particular designs, it seems
evident that, all other factors neglected,
a true exponential curve is invariably
preferable to an approximation, and a
continuous curve 1s always preferred
over a folded arrangement. Thanks to
the flexibility of Masonite, there is no
difficulty in building to a genuine ex-
ponential expansion.

Regardless of how carefully a horn
is built, it is still only an acoustic trans-
former for its driver. Choosing a
speaker from among the galaxy of mod-
els advertised is a real job n itself. A
reproducer that sounds fine in a bass-
reflex cabinet may slide to mediocrity
when installed in an exponential baffle.

Cone sizes larger than 12-in. should
ordinarily not be considered. High-
quality small speakers cost less than
good big speakers. Then too, if a large
driver is used, its backwave is difficult
to control. An 8-in. driver in a large
horn, on the other hand, offers so little
backwave difficulty that in many in-
stances the rear half of the cone can be
ignored.

Multiple drivers can be used to ad-
vantage with exponential baffles. A long
narrow mouth, driven by half a dozen
eight-inch cone speakers, may be just
the solution for an awkward situation.
Similarly, multiple horns can be huilt
for greater axial distribution, but diffu-
sion is generally easier to achieve by
utilizing reflecting surfaces of some
sort.

Driver Selection

Certain commercial speakers have
given excellent results when used as

Fig. 3. Conventional acoustic labyrinth which
utilizes a folded horn for the back wave.

drivers for cxponential systems. At the
top of the list is the Lowther PM-2.
This is a beautifully built 8-in. cone
speaker specifically designed to be used
with a horn-type baffle. Its dual cones
extend the range on both ends of the
scale, and the highly compliant cone
suspension lowers its fundamental reso-
nance well below most 15-in. speakers.
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Both the Altec 400B and the Jim
Lansing number 208 are brilliant per-
formers for moderate sized horns. Their
12-in. brothers will do equally com-
mendable jobs with correspondingly
larger systems. The Jensen extended-
range line also provides excellent driv-
ers at a decent price.

In general, speakers should be chosen
that are ruggedly built and have a
fairly stiff cone suspension. If enough
data 1s known, a unit can he selected so
that the compliance of the cone sus-
pension supplies a mechanical reactance
to balance the reactance of the horn
near cutoff frequency. Olson’s acoustic
engineering text reports that this trick
can smooth out the low-frequency re-
sponse of a horn-type system to a re-
markable degree.

Separate tweeters can be used as al-
ways, but the normal rule of superiority
in low crossover frequencies requires
expansion. If an “out of this world”
system 1s contemplated using a full size
bass horn, then the low crossover is de-
sirable, provided three frequency hands
are used instead of two. In a folded horn
a low crossover is likewise at an ad-
vantage to prevent 4 muffled or strangled
effect in the higher middle frequencies.
With a straight horni and the usual dual
crossover, the dividing frequency should
be comparatively high so that the mid-
frequencies will have the advantage of
horn coupling. In any case, the cross-
over point should not be lower than
that specified for the particular tweeter
being used.

Since a4 horn-type speaker system can
assume a limitless variety of weird
shapes, the main qualities demanded of
its designer are ingenuity and common
sense. The one maxim which must be
kept in mind as always is, “A reproducer
nist be considered as a part of the room
wn which it is placed.” In a custom-built
sound system, there is no excuse for

e

Fig. 4. Full-length corner horn with vertical
axis and a triangular cross section.
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a sound source that is not both logical
in placement and natural in quality—
natural and logical for the ultimate
listener as well as the designer. Too
many engineers listen through a slide
rule.

Speaker Location

The first choice of most experts for
optimum speaker location is in a corner
of the listening room. Figure 4 shows
the basic pattern for a vertical corner
horn that can be built into existing
rooms as well as incorporated into new
structures. It has the advantage that a
single air column emerges tangent to
both walls and ceiling. This method of
uniting the listening area and the sound
source was first used by Ephraim over
17 years ago and is still probably the
best method of matching a vibrating pis-
ton to a large enclosed air volume. A

Fig. 5. Exponential horn designed as a corner
of the listening room.

disadvantage does exist insofar as the
apparent sound source exists at ceiling
level. This can he corrected by posi-
tioning a separate tweeter system to
give the desired source height.

The construction of such a horn is
easily accomplished with Masonite and
1 x 2-in. strutting. After the horn flare
is fixed in place, wire netting should be
tacked to the struts and the Masonite
sheet backed with about an inch of ver-
miculite aggregate plaster. This material
stiffens the horn surfaces and eliminates
any tendency toward panel resonances.
The 45-deg. concrete block used to cou-
ple the speaker to the triangular horn
is a device which has been used success-
fully by Paul Voigt in his horn-type
reproducers. It is recommended as a
ioolproof coupling scheme wherever it
is desirable to position the axis of the
air colunm perpendicular to that of the
driver.

The design can be further refined by
confining the backwave in an enclosure
whose volume can be varied to give the
best response from the particular driver
used. The horn can be designed into
a corner cabinet arrangement which will
provide room for the remaining com-
ponents of the audio system. In a func-
tional architectural scheme the flare

might well be made of exposed brick
and the driver and backwave enclosure
worked into a simple base cabinet. Care-
fully planned, the vertical corner horn
can be aesthetically harmonious as well
as audibly gratifying.

The corner itself could be built in an
exponential form as in Fig. 5. We have
never seen such an approach used, but
it is certainly practical from an audio
standpoint. The real trick here would
be to find some way of treating the ar-
rangement architecturally.

In spite of the obvious attractions of
corner placement and its present popu-
larity, corner design is not an automatic
“best” for every design problem. In
many situations it will be found prefer-
able to provide a sound “stage” or
“window,” so to spcak. Figure 6 shows
a straight horn that provides this sort
of focused source and is readily adapt-
able for inclusion in new plans or for
incorporation into existing buildings. It
is the simplest possible design acousti-
cally and assures high quality. The horn
mouth may coincide with a doorway or
alcove and the structure itself project
into a large closet or some unused space.
One of the big co-axial speakers makes
an admirable driver for such a horn, or
a cluster of smaller speakers can be
used. The latter reduces the length of
the horn and allows its construction in
closets of normal depth.

Construction

Building such a straight horn is not
difficult, but make sure that the unit is
adequately strutted and that the horn
walls are backed with plaster or some
other stiffening-absorbing material. An

r— MULTI-
CELLULAR
TWEETER

Fig. 6. Fuli-sized straight horn suitable for
closet or doorway instaliation.

alternative method is to mike the walls
double by fastening additional Masonite
sheets to the outside of the struts. The
space Dbetween these two surfaces 1s
then packed with rock wool, being care-
ful to keep the stuffing isolated from
the speaker because of the abundance
of magnetic particles in the material.
This Masonite-and-plaster or Mason-
ite-and-rock wool construction is practi-
cal for all types of speaker baffling ar-
rangements. A double wall of Masonite
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is cheaper and no more difficult to build
than one of heavy plywood. The main
difference 1s that when both systems are
completed, one sounds real, but the
other still carries with it the taste of
plywood in its performance.

Today’s architecture often requires a
great deal of huilt-in cabinetwork. When
sound is planned for new huildings, the
audio engineer will do well to specify
that one of the correlated cabinets house
a custom speaker system. For example,
many modern homes use free-standing
units to separate various areas of ac-
tivity. Figure 7 shows how an expo-
nential horn can be adapted to one of
these cabinet groups. The design has a
vertical axis and is therefore non-direc-
tional. Such an affect is welcomed by
those who use music for emotional back-
ground rather than for intensive listen-
ing. The observation that there are peo-
ple who do not listen to recordings with
one ear in the speaker and a score in
their hands does not automatically rele-
gate them to the caste of the untouch-
ables—“tin ears.” A non-directional
source coupled with high quality and
extended frequency range is welcomed
by many music levers as the answer to
their particular listening preference.

The idea of incorporating speaker
systems into custom cabinetwork ap-

Fig. 8. Outdoor
folded horn utilizing
brick walls as a horn
extension. Note re-
flecting pool used at
base of structure.

them and their immediate neighbors.
Under such conditions, especially in the
Southwest, an outdoor reproducing sys-
tem is readily feasible. Many new homes
are built with a patio as part of the
living area, and for these, why not a full
sized masonry horn in the patio? Figure
8 is the sketch of a proposed brick horn
for the author’s back yard. The repro-
ducer will be located in the far corner
of the lawn from the terrace and have
its axis beamed at the outdoor living
area. There must be a sizable group of
high-fidelity enthusiasts who would en-
joy listening to the “Eine Kleine Nacht
Musik” as it was intended to be heard.

~

o

Fig. 7. Exponential
baffle designed into
free-standing storage
wall. Horn has verti-
cal axis and is non-
directional.

e o o e e ———— e

peals to the architect for several rea-
sons. It does not necessitate the altering
of actual building construction to con-
form to new and alarming ideas. More-
over, the joh of making the horn is now
in the hands of the cabinetmaker, a man
who has had previous experience in
building assorted contrivances for ex-
acting clieats. The carpenters and plas-
terers, on the other hand, become suspi-
cious at the suggestion of anything more
radical than a square corner, and the
idea of an exponential curve is one that
brings low mutterings and shaking of
heads. Consequently, it is well to check
the cabinetwork first and see if the pro-
posed speaker system can be made to
conform to the limitations of cabinet
design.

Some listeners are lucky enough to
have a good amount of space separating

For them, a full-range outdoor expo-
nential speaker system is more rcason-
able than it might seem.

No specific dimensions have hecn
given for any of the examples described
becanse the practical limitations of any
one of these ideas will depend upon the
peculiarities of the particular situation
involved, but the illustrations are suf-
ficient to show what has been done and
what can be done toward adapting the
basic exponential horn to custom sound
systems. It should be noted that the su-
periority of the exponential reproducer
will be found valuable in many applica-
tions other than honie music systems.

Professional Applications

Broadcast engineers will find full
sized horns suitable for studio speakers
because of their fidelity and power
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handling ability. Using a large corner
horn, sound effects and background mu-
sic can he fed to the studio and picked
up audibly instead of being electrically
nixed with live program material. Per-
formers, especially those with little
broadcast experience, find their job far
less nerve racking if they can hear the
total of sounds and music that make up
the whole program. Due to the physical
matching properties of the horn, it pro-
vides a low-cost means of utilizing
acoustic mixing with no noticeable loss
of quality.

Schools and music instructors need
the live quality of reproduction associ-
ated with exponential baffles. Many mu-
sic appreciation classes use record play-
ing equipment that is even inferior to
that found in dealers’ listening booths.
Compare, in your own mind, the differ-
ence between hearing the “William Tell
Overture” for the first time; first from
a worn out crystal, a three-tube ampli-
fier, and a five-inch speaker, and again
through a high-fidelity system and ex-
ponential speaker unit. Recorded music
could be a thrilling experience for chil-
dren instead of a pathetic, gurgling. rat-
tle of sound.

Large horn systems can often he
worked into public address installations.
The corner horn is a perfect design for
sound reinforcement work because of its
non-directional dissipation of sound en-
ergy and the life-like quality which can
be achieved. The efficiency of horn
matching is also important to P.A. men.
Speakers used as driver in exponential
baffles can easily be driven to and be-
yond their normal power handling ca-
capity because of the damping offered
by the expanding air column.

The electronic organ needs something
hesides the juke box speaker cabinets
invariably furnished with moderately
priced installations. Since “moderate”
in the organ field means from five to
ten thousand dollars, there is certainly
no reason why the instrument must
sound like a hoarse calliope. Tf massive
30-cps horns are connected to the aver-
age clectronic instrument, the result is
something that the factory would never
recognize. Pedal notes, instead of reso-
nant hints, can actually he heard. The
possibilities of using horn type speakers
for electronic organs are so promising
and practical that no engineer or tech-

| Continwed on page 67}
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Listening Room Design

VERN YEICH*

An introductory discussion of the elements involved in arrange-
ment and construction of a living room for best listening qualities.

N DESIGNING a living room around a
I sound reproducing system, the gen-

eral considerations used in the design
of the audience type broadcast studio’
would undoubtedly apply. However,
economy, tradition, aesthetics and ntil-
ity are also to be considered in the living
room counterpart. This article will at-
tempt to assemble into one package
some of the more useful principles to be
found in various books. IFor a better un-
derstanding the reader should go to the
sources indicated inn the footnotes.

Since the listening room noise level,
in a general sense, determines the low-
est usable sound level, the dynamic range
of a home music system is limited by
the outside sounds which come in
through partitions and windows. For
this reason a well designed listening
room will not have windows overlooking
a noisy area, but is more likely to have
a massive masonry wall or wall of good
acoustic design between it aud the noisy
side of the house which is most oiten
the road or street.

The room into which a loudspeaker
works is as much a part of the acoustic
system as the cone itself. Its transmis-
sion frequency response curve? is some-
times quite irregular with a multitude
of peaks throughout the spectrum where
standing waves occur between parallel
walls. If two dimensions are equal as
with a square floor plan, or if three
dimensions are equal as with a cube
shape, two and three sets of standing

* 39 [, Casstlly, Springficld, Ohio.
1 Ref. 1, p. 438; ref. 2, p. 646.
2 Ref. 3, p. 135; ref. 2, p. 828.

waves occur at the same frequencies
with comparatively fewer, but much
more severe peaks i the transmission
response of the room. It 1s therefore de-
sirable to proportion the room dimen-
sions by such ratiosas 1 :2 1/3:2 2/3,%,*
which distribute the peaks three times
in the octave and provide a reason-
ably smooth transmission characteristic.
Ideally, we would want to distribute a
great many damped room modes
throughout the spectrum, making sure
that one is at the lowest frequency to
be reproduced. This means that if we
would want to reproduce an organ pedal
tone of 28 cycles, we would obtain best
room gain for that tone if one dimension
were at least one-half wavelength, or
twenty ieet, long.*

3 Ref. 3, n. 402.

In order to excite all the room modes
it is necessary to locate the loudspeaker
in a corner at either the ceiling or the
floor.® No other position will positively
excite all the modes. This position offers
other advantages as well. It affords the
hest distribution of sound, and gives the
speaker somewhat better acoustic load-
ing due to the fact that it is radiating
into only n/2 steradians,® as against @
steradians for a position in a corner
halfway between floor and ceiling, and
2n steradians for a position in the center
of a wall.

The general acceptance of the live
end, dead end studio principle suggests
its application to the listening room.
Tlowever, with a corner-located speaker,
and with its immediately adjacent walls

1 Ref. 3, p. 136. functioning as part of the reproducing

C LIME PLASTER ON
B.R. C B.R. e METAL LATH ON 2x4

L LAUNORY wO00D STUDS. CORNER - CEILING

/\ /\ I— NO WINDOWS LOUDSPEAKER
} £
%
S l WO0OD FLOOR
\/ \/ WALL TO WALL DEEP PILE
RUG ON THICK SUB MAT.
K.

BATH

GARAGE

CEILING . LIME PLASTER
ON METAL LATH-2x4 STUDS.

e ~aan

SPACE ABOVE, BELOW, BETWEEN
WINDOWS - SEE TEXT

Fig. 2. Floor plan which fits the requirements outlined by the author.

"

FIREPLACE

}

Fig. 1. Suggested arrangement of one type of living room for cptimum listening.
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system, it is desirable that we treat our
listening room as a live-corner, dead-
corner room. That is to say, the three
room surfaces adjacent the loudspeaker
should be live, devoid of doors or win-
dows, and the three remaining surfaces
should be dead, broken up with doors,
windows, draperies or other details, and
any acoustical absorbing material”
necessary to maintain a reverberation
time of less than one second at 1000
cps.® The alternate spacing of reflective
windows and absorbant draperies or
acoustic tile furnish a diffusion of sound
mucli the same as do polycylindrical
surfaces used in studio design.® Con-

[Continued on page 70]

5 Ref. 2, p. 670.

6 Ref. 1, p. 28,

7 Ref. 7, p. 84. ‘

8 Ref. 3, p. 368; ref. 1, p. 418.
9 Ref. 3, p. 140.
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P. O. Box 12, Old Chelsea Sta.,
New York 11, N. Y.

AUDIO engineering society

Containing the Activities and Papers of the Society, and pub-
lished monthly as a part of AUDIO ENGINEERING Magazine

OFFICERS
G. McProud ... ... President
Sumner Hall Executive Vice-Pres.
). LeBel ...... ... .. Secretary

Lioyd C. Wingard Central Vice-Pres,
H. M. Tremaine Western Vice-Pres.
Ralph A. Schlegel

Treasurer

hird Annual Convention

e ENb or Ocrosir brings the an-

nual Convention of the Audio En-

gineering Society, and with it, the
“show of the year”-——The Audio [air.
This year’s list of exhibitors includes
81 separate names, although some are
duplications because of two or more
firms using the same facilities. Conserva-
tive estimates indicate that the probable
attendance will be in the vicinity of 10,-

000—a reasonable increase over last
vear’s 7500 visitors.
The program of technical sessions

has been arranged with a view to making
it possible for the visitor to take in all
those papers in his particular tield at a
single session. The outstanding example
of this grouping is the placement of all
the papers m the “hobbyist™ category
on Saturday morning, on the assumption
that engincers will be able to attend
sessions on any of the three days, while
those who are not professionaly en-
gaged in the audio field may not be able
to absent themselves {rom their regular
employment as easily on weekdays but
could readily attend the Saturday morn-
Ing session.

Under the Chairmanship of Melvin C.
Sprinkle, himself a hobbyist although
employed in audio work professionally,
this session brings several papers of
interest to anyone who enjoys audio.
Daniel J. Plach, of Jensen Manufactur-
ing Company, is presenting a paper on
“The DPerformance of Loudspeaker En-
closures.” 1le is followed by IFrank
Robbins who will give a description of
the new R-J speaker enclosure, men-
tioned last month bv Canby as the
mighty wonder of the year as far as
loudspeaker mountings go. The unit is
scarcely larger than the 15-inch cone
speaker it contains, yet the bass responsc
Irom the device will compare favorably
with any enclosure heretofore exhibited.

Predicated on the idea that when one
visits the home of a hobbyist, he can
immediately spot a “hi-f” system be-
cause of the cabinet monstrosity which
often confronts him, Jeff Markell gives
a few pointers on the design principles
which should be followed to make a
piece of furniture out of what is too often
just a means for physically enclosing the
various units of equipment and the
speaker.

R. D. Darrell, chairman of the AES
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Committee on Test and Demonstration
Records, offers a paper on the tech-
niques of sound demonstration. In many
instances the owner of a high-quality
sound system is prone to exhibit his
cquipment on the basis of how loud it
will play or how many highs it has.
This is not always the best method of
demonstration, according to Mr. Darrell,
and a careful choice of musical material,
loudness level, and irequency-response
correction will give a more convincing
demonstration than the hit-or-miss tech-
niques usually followed.

Friday's Sessions

The session on Friday morning is de-
voted to industrial sound, with a strong
slant toward the types of systems re-
quired for directing and warning large
masses of people during emergencies.
Currently this is one of the important
commercial uses of sound equipment,
and the four papers in this session are
indicative of the work of three of the
major companies in this field.

The recording session on Friday after-
noon brings a varicty of papers of pri-
mary interest to those working in this
division of audio.

The two Thursday sessions are taken
up with more general papers, those of
the afternoon being more specifically
in the field of instrumentation and the
developmental aspects of audio. There
is sufficient variety throughout the en-
tire convention to provide everyone with
some solid information in addition to the
more casily assimilated data to he gained
from a tour of the exhibit floors.

The Audio Fair Exhibits

The choice of a hotel for an exhibit of
audio equiptnent has proved itself as the
ideal arrangement. Although some of the
exhibitors would prefer larger rooms,
and although there is no denying that the
exhibit floors are crowded from opening
until closing, hotel rooms help to elimi-
nate the pandemonium which would
result from the display and demonstra-
tion of seventy or cighty separate sound
svstems in one large hall. Anyone who
has attended an Audio Fair will testify
that there is a lot of sound in the halls
of Hotel New Yorker during the three
days, but in comparison to what it would
be with all of the exhibitors in a single

hall, there is no doubt that the hotel is
a better pace for an audio exhibit than
anyplace else.

Thus with these few words ahout the
Convention and the Fair, we bid you
come and see for yourseli. The Society
is on the upswing, with more members
joining every month. To make it easy
to file an application for membership, a
complete application form is to be found
on page 05. There are three grades of
membership—member, requiring actual
experience i the audio field; associate,
requiring only an interest in audio; and
student, requiring that the applicant be
enrolled in a recognized institution of
learning. There is no initiation fee, and
it is only necessary that the first vear’s
dues accompany the application form

AES ANNUAL ELECTION

The annual election of the Society
was held as of October 1, 1951, and the
Tellers Committce, under the chairman-
ship of Alexander I‘isher of Commercial
Radio-Sound Corporation reported the
following results: for President, C. G.
McProud; for Executive Viee-President,
F. Sunmmer Hall of Audio Equipment
Sales, 153 W. 33rd St., New York; for
Central Vice-President, Lloyd C. Win-
gard, of WGAR Broadcasting Com-
pany, Hotel Statler, Cleveland, Ohio:
for Western Vice-I’resident, Howard M.
Tremaine, 946 N. Mariposa Ave., Holly-
wood, California; for Secretary, C. J.
LeBel of Audio Instrument Co., 133
W. 14th St., New York; for treasurer,
Ralph A. Schlegel, WOR Recording
Studios, 1440 Broadway, New York.

Three Governors were elected this
vear: John D. Colvin, Commercial
Radio-Sound Corporation, New York;
Jerry B. Minter, Mcasurements Corp-
oration, Boonton, N. J.; and W. Oliver
Summnierlin, Audio and Video Products
Corp., 1650 Broadway, New York. Each
of these Governors will fill a two-year
term.

At the October 4 meeting of the Board
of Governors, V. J. Liebler of Columbia
Records, Inc., 799 Seventh Ave., New
York, was chosen to fill the unexpired
term of Howard A. Chinn, Columbia
Broadcasting System, 485 Madison Ave,,
New York, who resigned because of the
press of work.
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1952 HEATHKITS

Feathkeit
5" OSCILLOSCOPE KIT

® New ‘‘spot shape’ control for spot adjustment — to give really sharp
focusing.

® A total of ten tubes including CR tube and five miniatures.

® Cascaded vertical amplifiers followed by phase splitter and balanced
push-pull deflection amplifiers.

® Greatly reduced retrace time.

® Step attenuated — frequency compensated — cathode follower ver-
tical input.

® Low impedance vertical gain control for minimum distortion.

® New mounting of phase splitter and deflection amplifier tubes near

® CR tube base.

® Greatty simplified wiring layout.

® Increased frequency response — useful to 5 MC.

® Tremendous sensitivity .03 RMS per inch Vertical .6V RMS per inch Hor.

® Dual control in vernier sweep frequency circvit — smoother acting.

® Positive or negative peak internal synchronization.

® Multivibrator type Wide Range Sweep Generator.

A brand new 1952 Heathkit Oscilloscope Kit with a multitude of out-
anding features and really excellent performance. A scope you'll truly
like and certainly want to own.

The kit is complete with all parts including all tubes, power trans-
tormer, punched and formed chassis, erc. Detailed instruction manual
makes assembly simple and clear — contains step-by-step instructions,
picrorials, diagrams, schemaric, circuit de-

scription and uses of scope. A truly.out-
sun[:!ing value. s so
MODEL 0-7 ®

SHIPPING WT. 24 LBS.

Heathki?~ VACUUM TUBE
VOLTMETER KIT

® New styling — formd case for beauty.
® New truly compact size — Cabinet 418" deep x 4-1/16” wide
x 738" high.
@ Quality Simpson 200 microamp meter.
® New ohms Eo"ery holding clamp and spring clip — assurance of
good electrical cantoct.
® Highest quality precisian resistors in multiplier circuit.
® Calibrates on both AC and DC for maximum occuroc(.
® Terrific coverage — Reads from V2V to 1000V AC, 12V to 1000V
C, and .1 to over 1 billion ohms resistance.
® Large, clearly marked meter scales indicate ohms, AC Volts,
DC Volts, and DB — has zero set mark for FM alignment.
® New styling presents attractive and professional appearance.
The 1952 Model Heachkit Vacuum Tube Volumeter!
Newly designed cabinet combines style” and  beauty
with compactness. Greatly reduced size to occupy a
minimunt of space on your work-bench. Covers a tre-
mendous range of measurements and is casy to use,
Uses only quality components including 19 precision
resistors in multiplier circuit for greatest accuracv.
Simpson 200 microamp meter with easy to read scales
for fast and sure readings.
All parts come right with kit, and complete
instruction manual makes assembly a cinch.

MODEL V-5
SHIPPING WT. S LBS.

SQUARE WAVE

A.C. VOLTMETER  OEN- KIT

RN _
E32970.22 ' . ANALYZRR METER KIT

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER

~ INTERMODULATION 53950 AUDIO FREQ. 53;"5_‘:

— et - -

o i on EATHM ONMDAN
‘ ~ ...BENTON HARBOR 25, MICHIGAN

— — — - S — —
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g Convention Program

THURSDAY, November 1, 1951
9:30 a.m. to 6:00 p.m.

Registration .. ... . .. sth and 6th Floor Foyers
Exhibits open ... ... ... ... sth and 6th Floors
Advance Sale of Banquet Tickets Room 627

10:00 a.m. to 10:30 a.m. Business Meeting

Grand Ballroom
Installation of Officers
Committee Report

.......... Technical Session

Grand Ballroom
C. G. McProup, Chairman

TRANSIENT RECORDER FOR
AUDIO FREQUENCIES

MarsHart. C. Kiop, Radio Corporation of
America, Camden, N. ].

A tone burst of 4, 8, or 16 cycles, followed
by an equal blank period is applied to the
equipment under test. T'he resulting output
transient from the equipment then has that
portion corresponding to the original burst
eliminated. The rectified average value of the
remaining waveform is recorded as transient
distortion. The steady-state and the transient
distortion curves are drawn on the same sheet
for comparison purposes. The transient dis-
tortion of networks and loudspeakers is meas-
ured directly while enclosures and microphoues
are measured indirectly since a loudspeaker
must be used to test these units. Transient
curves and oscillograms are shown for a num-
ber of different loudspeakers.

11:00 a.m.
EFFECT OF CATHODE CAPACITOR ON
PUSH-PULL OUTPUT STAGE DISTORTION

Roeirt M. MitcHELL, United Transformer
Company, New York, N. Y.

The influence of the cathode bypass capaci-
tor in a push-pull output stage with a common
cathode resistor is discussed. Results are given
for total harmonie, individual harmonic, and
intermodulation distortion with and without
such a capacitor. The roles played by the indi-
vidual tubes, the unbalanced current, and the
operating points are shown,

11:30 a.m.

THE PROPAGATION OF HIGH-INTENSITY

SOUNDS

SauL J. Wuire, University Loudspeakers, Inc.,
W hite Plains, N. Y.

This paper summarizes various experimental
studies on the transmission characteristics of
high-intensity speech over distances of several
miles. Transmission of amplified speech is sub-
ject to wide variations in observed effects due
to the lack of homogeneity in the atmosphere.
Since results vary from day to day. it is im-
practical to evolve a useful formula for com-
puting range of audibility. This paper discusses
early experiments with gunfire, explosives,
foghorns, ete., and more recent tests with
high-powered loudspeakers. The author un-
covers explanations for the severe refraction
and dissipation of the sound, the reasons for
gkip distances, abnormal audibility regions,
and the persistence of sub-audible frequencies.

12:00 noon to 2:00 p.m. Lunch Recess

Technical Session

Grand Ballroom
INSTRUMENTATION

Herman H. Scort, Chairman

PROBLEMS OF NEW ULTRA-SPEED
RECORDING TECHNIQUE

C. J. LeBer, Audio Instrument Company,
New York, N. Y.

Need for ten-fold improvement in pen speed
of high-speed level recorders is emphasized,

32

and prior eflorts are reviewed. New ultra-
speed technique is shown, giving pen speed of
10.000 db per second. Iactors coentrolling sta-
hility, linearity, and transient response are
discussed, and need for coordination of design
of parts of system is pointed out. Results of
measurement oi transient performance of com-
mercial high-fidelity amplitiers are shown, with
suggestion that this factor may explain un-
pleasant sound of some systems.

2:30 p.m.

ROOM REVERBERATION BY ULTRA-SPEED
RECORDING

James Y. Dunsar, Wm. J. Scully Acoustic
Corporation, New York, N. Y.

Studies of reverberation decay characteris-
tiecs of certain rooms involviug use of ultra-
speed recording equipment developed by C. J.
LeBel indicate that acoustic aberrations may
be detectable by this means. These studies
make use of standard sound sources as well
as multiple tone groups.

3:00 p.m.

MAGNETIC TAPE RECORDING FOR
INSTRUMENTATION AND DATA STORAGE

KeNNETH B. BooTHE, Audio & Video Products
Corporation, New York, N. Y.

~ The purpose of this paper is to show how
improvements in the technique of magnelic
tape recording have opened up new applica-
tions in the tield of recording and reproducing
scienfific data. Particular emphasis will bhe
placed upon the successtul and proven appli-
cations of magnetic tape in recording FM-FM
intellizence for aircraft and other mobile test-
ing. Since this is a basic system which can be
and has been readily adapted for other uses,
several modifications will be discussed which
permit the recording of digital pulse code,
PWM systems, transient data, and other types
of information which may be required for a
wide variety of instrumentation work.

3:30 p.m.
SOME PROPERTIES OF n-p-n TRANSISTORS

R. L. WatLacg, Jr., Member of the Technical
Staff, Bell Telephone Laboratories

Recently developed n-p-n transistors have
shown a number of properties which make
them very interesting, particularly for audio
applications. Among them are: relatively low
noise, high efficiency, high gain, and the abil-
ity to work with exceedingly low power con-
sumption. These properties will be described,
and some of them will be demonstrated.

4:00 p.m.
MAGNETIC AUDIO FREQUENCY
FUNDAMENTALS

A. M. VINCENT, Lt. Cdr., BuShips, U. S. Navy

A brief history of magnetic amplifier de-
velopment is given, with a preliminary de-
scription of the operating prineiptes. Com-
parisons between electron-tube amplifiers and
magnetic amplifiers are made, and a number
of basic cireuits are shown. The advantages
and disadvantages with respeet to conven-
tional tube amplifiers are listed, with indica-
tions of future advances in the art.

7:00 p.m. .. THIRD ANNUAL BANQUET

Grand Ballroom

Presentations of the Seciety’s Annual Award
and of the John H. Potts Memorial Award.

Entertainment

FRIDAY, November 2, 1951

9:30 a.m. to 9:00 p.m.

sth and éth Floor Foyers
sth and 6th Floors

Registration
Exhibits open

10:00am. .......... Technical Session
Grand Ballroom

INDUSTRIAL SOUND

Joun D. CorvinN, Chairman
“NO CODED SIGNALS—"

H. S. Morris, Altec Lansing Corp., New York

The requirement “No Coded Signals” is be-
cinning te appear in important bid specifica-
tions. It announces recognition of the faet
that only voice sound sysiems can

(a) cope with the increased

emergency situations which
modern life, and

(b) deliver the organizing directions neces-

sary to etheient judustrial operation.

The shortcomings of simple signalling de-
vices such as sirens, gongs, whistles, and howl-
ers ure discussed, and the requirements are
outlined which the audio engineer must meet
il voice sounl systems are to take over these
important emergency, security, and organiza-
tional responsibilities.

10:30 a.m.
EQUIPMENT FOR SURVIVAL
SOUND SYSTEMS

Joun K. Hivriarp, Altec Lansing Corp.,
Beverly Hills, Calif.

This paper discusses the wvital components
such as amplitiers and loudspeakers. The in-
itial and maintenance cost of a large number
of medium-powered amplifiers is compared
with that of a smaller nummber of high-powered
amplifiers which give an equivalent amount of
total power output.

I’'rojection and general quality of sound of
various types of loudspeakers is analyzed,
atong with recommended frequency charac-
teristics to be used in the presence of noise.

A new Altec driver unit having increased
efficiency and power output, and designed for
multicellular horns, is discussed.

11:00 a.m.
LOUDSPEAKERS FOR SPECIAL INDUSTRIAL
APPLICATIONS

RoBerT S. REiss, University Loudspeakers, Inc.,
W hite Plains, N. Y.

The problems of providing public address
and intercommunicating facilities in industrial
applications are often complicated by unusual
physical and acoustical requirements. These
might involve submergence-proofing, exploxion-
proofing, ete. Loudspeakers have been devel-
oped to resist severe physical impacts, to re-
sist the application of live steam and acid
spray, to operate in dust laden and rarefied
atmosphere, and to provide unusually high
sound levels, ete. Ilow these and other condi-
tions are met with specialized equipment will
be discussed.

11:30 a.m.
CIVIL DEFENSE ELECTRONIC WARNING
AND COMMUNICATION SYSTEM

R. C. C. DuBors, Radio Corporation of America,
Camden, N. ].

A discussion of the EWACS system de-
veloped by the Radio Corporation for the
District of Columbia, including design fea-
tures, costs, and installation data.

The system uses vhf radio to turn on and to
transmit various warnings to the public, and
inciudes the feature of a city-wide public-ad-
dress system. The talk will be illustrated by
slides of typical installations and equipment
as used in this Federally approved civil de-
fense warning system.

12:00 noon to 2:00 p.m.
2:00pm. ........... Technical Session

variety of
hazard

... Lunch Recess

Grand Ballroom
RECORDING

THEoDORE LINDENBERG, Chairman
[Continued on page 44]
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E

‘VARIABI.E RELUCTANCE CARTRIDGE

Boston, Mass.

Bisaia

ce ORE customers ask us for
G-E than for all other car-
tridge brands combined. In our
business that’s an important tip-
off because people who come to
us usually know exactly what they
want in audio performance. They
demand that we stock the best. We handle every
commercial cartridge—and G-E Variable Reluctance
units outsell them all by at least 4 to 1!”

Famousthe world overasa “quality” store foraudio
accessories, Radio Shack on Boston's Washington
Street, is typical of finer dealers everywhere in its

Reports ARNOLD DEUTSCHMANN
Vice President, RADIO SHACK Corporation

support of General Electric parts and components.

Every stylus in every G-E cartridge is double-
damped to absorb virtually all mechanical noise.
Diamond or synthetic sapphire tips are available
for standard or microgroove records.

A Sales Point to Remember—Replace with a
G-E stylus and you get the equivalent of a whole
new pickup! Here’s why :—General Electric’s single-
package stylus assembly contains stylus, cantilever,
and damping blocks—the only parts of your pickup
that are affected by time and use. No other cartridge
gives you this advantage.

SPEAKER PERFORMANCE THAT SELLS —
and stays sold! Lew Kornfeld and Arnold
Deutschmann, Radio Shack experts, agree that
G.E.’s 27 sizes of speakers bring quality sound
within the range of every taste and budget

— R = W g

©.  General Electric Company, Section 44111

I

“GENERAL @B ELECTR)

Gt o o it WEA

Electronics Park, Syracuse, New York

tion on General Electric diamond styli.
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An AES Paper
Presented
October 27, 1950

Direct Radiator
Loudspeaker Enclosures

HARRY F. OLSON*

A comprehensive analysis of the effect of cabinet configuration
on the sound distribution pattern and overall response-frequency

fluence the performance of a direct-

radiator loudspeaker are the mecha-
nism itself, the acoustical impedance
presented to the back of the mechanism
by the enclosure, and the outside con-
figuration of the enclosure. The major
portion of the work involving cabinet
research, development, and manufacture
has been directed towards the acoustical
impedance presented to the back of the
loudspeaker mechanism by the enclosure.
The volume of the cabinet and the in-
ternal damping means play the most
important role in determining the
acoustical impedance presented to the
back of the loudspeaker. In other words,
most of the considerations concerning
the design of cabinets for direct-radiator
loudspeakers have involved the volume
or overall dimensions of the cabinet
which—together with the mechanism—
determines the low-frequency perform-
ance. The third factor, namely, the ex-
terior configuration of the cabinet, in-
fluences the response of the loudspeaker
system due to diffraction effects pro-
duced by the various surface contours of
the cabinet. The diffraction effects are
usually overlooked and the anomalies
in response are unjustly attributed to
the loudspeaker mechanism. Therefore,
in order to point up the effects of dif-
fraction, it appeared desirable to obtain
the performance of a direct-radiator
loudspeaker mechanism in such funda-
mental shapes as the sphere, hemi-
sphere, cylinder, cube, rectangular
parallelepiped, cone, double cone, pyra-
mid, and double pyramid. It is the pur-
pose of this paper to present the results
of the diffraction studies made upon
these fundamental shapes. The response-

THE PRINCIPAL FACTORS which in-

* RCA Laboratories, Princeton, New
Jersey

DOME CONE
SUSPENSIONS

T-VENT

N MAGNET

SECTIONAL VIEW

Fig. 1. Sectional view of the loudspeaker
mechanism.
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characteristics of loudspeakers.

frequency characteristics of a direct-
radiator loudspeaker mechanism
mounted in these different housings
yield fundamental information regarding
the effect of the outside configuration
of the cabinet upon the performance of
this combination. From this study it is
possible to evolve a cabinet shape which
has the least effect in modifying the
fundamental performance of a direct-
radiator loudspeaker mechanism.

Characteristics of the Sound Source

In the experimental determination of
the performance of direct-radiator loud-
speaker mechanisms in various shaped

angle ¢ to the pressure for an angle
a=0,

J,= Bessel function of the first
order,

R = radius of the piston, in centi-
meters,

«= angle between the axis of the
piston and the line joining the
point of observation and the
center of the piston, and

A= wavelength, in centimeters.

The upper frequency limit for this in-
vestigation will be placed at 4000 cps.
The reason for selecting this limit is
that the enclosures which will be used

SN

OO

2
N -

n L

J

Fig. 2. Direct-radiator loudspeaker mechanism enclosures. The small circle with the dot in
the center represents the speaker unit.

enclosures, some consideration must be
given to the radiating system. These
considerations include the directional
characteristics of the sound source and
the sound power output characteristics
of the sound source as a function of the
frequency.

In order to obtain the true diffraction
effects which are produced by the dif-
{erent enclosures, the radiation emitted
Iy the sound source must be independent
of the direction. Since the diaphragm of
the direct-radiator loudspeaker mecha-
nism used in these tests is relatively very
small, it can be assumed that it is a
piston source. The directional character-
istics of a piston source are given by

2zR .
2],<-:\r »SIL.I_)

_er]-{)-sin
/\ a

(1)

Ry=

where R, = ratio of the pressure for an

are relatively large. For example, the
linear dimensions are eight to ten wave-
lengths at 4000 cps. It will be stipulated
that the radiation from the cone of the
loudspeaker mechanism at this frequency
shall be down not more than 1.0 db for
a=90 deg. as compared to a=0 deg.
This insures a reasonably nondirectional
sound source even at the upper end of
the frequency range, that is, at 4000 cps.
Of course, at lower frequencies the
response discrepancy with respect to
angle is much less. To satisfy the above
requirements, the diameter of the dia-
phragm or cone must be 78 in. Accord-
ingly a small direct-radiator loudspeaker
mechanism employing a cone 7% in. in
diameter was designed, built, and tested.
A scctional view of the loudspeaker
mechanism is shown in Fig. 1. Measure-
ments indicated that the directional per-
formance agreed with that predicted by
equation (I).

The next consideration is the sound

AUDIO ENGINEERING e NOVEMBER, 1951

WWW akhrerieaniadiahictary com


www.americanradiohistory.com

VERSATILE
PERFORMERS

e o g o
e

s

1 7 L

CORDING OPTICA

L F PRIME BE i
:Esx‘:':“:nn GAANONETER. & comule)

ing sound
Eght modulatinz jard film, 1€
~hotograrhice!y,
o specinl
han recording

quires 0
(other t

Filming marionettes for an educational filin is but one
of the many daily jobs of the Maurer 16mm.
Professional Camera. If your film shooting demands the

maximum in accuracy, quality and simplicity of

camera operation, your camera is the Maurer
THE NAURER 16MM., designed specifically

for prefes.ional use, equipped with pre-
cisien high-power focusing and view-finder.
Standird equipment includes: 235° dis-
sonlwing shutter. automatic fade control,
view-finder, sunshade and filter holder,
ane 4M)-font gear-driven hlm nmmgazine, a
60-cycle 115-volt synchronous motor, one
8-frame handcrank, power cakle and a
lightweight carrying case.

—first choice in the professional field.

THE 16MM. SOUND-ON-FILM RECORDING SYSTEM combines the highest fi.

delity in 16mm. recording practice with wide flexibility and extreme
= simplicity of operation.

For detail: on this and other Maurer equipment write:

!'o A. MAUREB, INC.

CABLE ADDRESS:

37-01 31st Street, Long Island City 1, New York é JAMAURER
850 South Robertson Blvd., Los Angeles 35, California '
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MONITORING RCA-BAI4A RCA-688
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>
____________ MECHANICAL
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Fig. 3. Schematic diagram of the apparatus for obtaining the response-frequency characteristics
of loudspeakers.

power output calibration of the sound
source. The sound power output of a
piston sound source radiating into 4x
solid angles and operating in the fre-
quency region in which the diameter
of the piston is less than one-quarter
wavelength?! is given by

2 e -
= PO gope P2 2 (2)
4wc 4mc
where p= density of air, in gms./cu. cm,,
c=velocity of sound, in cm./sec.,
w=27rf;
f=frequency, in cps,
S=area of the diaphragm, in sq.
cm.,
rs=r.ms. velocity of the dia-
phragm, in cm./sec., and
X =r.ms. volume current produced
by the mechanism, in cu. cm./
sec.

T

Equation (2) shows that the sound
power output Pp of the sound source
will be independent of the frequency f,
if the velocity +, of the piston is in-
versely proportional to the frequency.
The characteristics depicted in this
paper have been reduced to a sound
source of this type, namely, that when
it radiates into g solid angles the sound
power output will be independent of the
frequency. Since the directivity pattern
of the sound source is independent of
the frequency, the sound pressure, under
these conditions, will also be independent
of the frequency.

It may be mentioned in passing that,
in the case of a direct-radiator loud-
speaker mechanism operating in the
frequency range below the ultimate
acoustical radiation resistance, the
velocity of the cone must be inversely
proportional to the frequency in order
to obtain constant sound power output,
because the acoustical radiation resist-
ance is proportional to the square of the
frequency. In order to obtain this type
of motion, the system nwst be mass
controlled, which is the natural state
of affairs in the direct-radiator type of
loudspeaker mechanism above the funda-

1If the upper frequency limit is placed
at 4000 cps, the diameter of the 7g-in. cone
will be less than one-quarter wavelength
in the frequency range below 4000 cps.
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Fig. 4. Equipment set-up for obtaining the
response-frequency characteristics of loud-
speakers.

Fig. 5. Microphone
and small direct-
radiator loudspeaker
mechanism of Fig. 1
under test in the
free-field room.

mental resonant frequency of the system.
In other words, the performance char-
acteristics depicted m this paper are,
for all practical purposes, the character-
istics which will be obtained if con-
venticnal direct-radiator loudspeaker
mechanisms are used in these enclosures.

Enclosures

The enclosures used in these experi-
ments are depicted in Fig. 2. The sheet
metal sphere shown at (A) is 2 ft. in
diameter. The loudspeaker mechanism
is moumted with the cone approximately
flush with the surface. The sheet metal
hemisphere shown at (B) is 2 ft. n
diameter with the back closed by a flat
board of hard wood. The loudspeaker
mechanism is mounted upon the zenith
of the hemisphere with the cone of the
loudspeaker mechanism approximately
flush with the surface. The sheet metal
cylinder shown at (C) is 2 ft. in di-
ameter and 2 ft. in length. The ends of
the cylinder were closed by plywood
boards of hard wood. The loudspeaker
mechanism is mounted in the center of
one end with the cone of the loudspeaker
mechanism mounted flush with the sur-
face. The cylinder shown at (D) is of
the same size as that of (C). In (D)
the cone of the loudspeaker mechanism
is mounted approximately flush upon
the cyiindrical surface midway between
the ends. The sides of the wood cube
shown at (E) are 2 ft in length. The
loudspeaker mechanism is mounted in
the canter of one face with the cone
flush with the surface. The base of the
sheet metal cone shown at (F) is 2 ft.
in diameter. The height of the cone is
1 ft. The base of the cone is closed by
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. of discriminating listeners.

Pickering diamond stylus pickups and related components . _ 4
are the exclusive choice of musicians and lovers of-musie— |
who insist upon the finest. Engineers acknowledge Picker-

ing audio components as the best available. In every test and
performarncé comparison, they demonstrate their superior-

ity ; recreating all the music pressed into modern recordings

with the fidelity and realism of a live performance.

S

Pickering components are created for listening pleasure by
Audio Engineers who know music and who know the tastes

o

Pickering diamond cartridges have no equal.
The wear and fracture resistance of the dia-
mond styli in these cartridges is many times
greater than that of styli made of sapphire; the next hardest
material. Because resistance to wear preserves the precise
shape of the stylus point, the life and-quality of your valua-
ble record collection is insured.

v

" Don’timpair the musical quality of your priceléss records. - B

Use Pickering diamond stylus cartridges . .. they not only
wear longer but, more important, they preserve the musical ~
quality and prolong the life of your record library.

By all méasures, Pickering diamond stylus cartridges are

more economical.

PICKRERING & CUMPANY Inc.

Oceanside, L. I.. N. Y.

Pickesing t1:gh Fidelity Components are available through leading Radio Farts distibutors everywhere; detailed literature sent upon request. Address Department A
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a board of hard wood. The loudspeaker

mechanism is mounted in the apex of the FlG 6 FlG. T O

cone. The cone was truncated to ac-

commodate the small loudspeaker mecha- ‘ I T

nism. The double cone of (G) consists of a o — — —— 2 =

two cones, each of the same size as that | - A\
] fre_C1 =

placed edge to edge. The loudspeaker
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3 Olson, FLlements of Acoustical En- = : .
gineering, D. Van N{)strand Company, Figs. 6 to 17. Response-frequency characteristic of a small dlreFt-radlator loudspeaker mecha-
New York, 2ud Edition, 1947, p. 359. nism mounted in the enclosures of Fig. 2.
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select your custom components at

Now you can enjoy brilliant high-fidelity repro-
duction of radio and recorded music. It’s simple
to assemble your own fine custom audio com-
ponents to gratify your personal listening desires
and to blend beautifully with your home decor.
Look to ALLIED—high-fidelity custom specialists
—to help you select the proper components at
very substantial savings. We carry the world’s

it

world’s largest stocks of all famous makes

ALTEC LANSING MAGNECORD
AUDAX MARKEL
AUDIO DEVELOPMENT MASCO
BELL  MEISSNER
BOGEN McINTOSH
BROOK  PFANSTIEHL
BROWNING PICKERING
CLARKSTAN  PRESTO
CONCERTONE  RCA
CRAFTSMEN  REK-O-KUT
ELECTRO-VOICE H. H. SCOTT
GENERAL ELECTRIC  STEPHENS
GROMMES THORDARSON
JENSEN  UNI-MODE
KNIGHT  UNIVERSITY
JIM LANSING V-M CORP.
LEAK WEBSTER-CHICAGO
LIVINGSTON  WESTERN ELECTRIC

-

FREE 1952 cartaLoc

Write today for our complate Buying Guide
listing the world's largest selection of High-
Fidelity components. Obtain all of your audio
equipment from one depzandable supplier,
with the specialized know!edge and experi-
ence that will help bring you optimum high-
fidelity reproduction. If it's Hi-Fi, you'll find
ey, it in your ALLIED Catalog. Send for it.

" ALLIED RADIO

Y e e
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Enjoy the Ultimate in

HIGH-FIDELITY MUSIC

from radio or record

largest stocks of high-fidelity audio equipment
—amplifiers and speakers in all famous makes,
all leading FM and AM radio tuners, the latest
3-speed record changers, custom furniture and
complete accessories. Write today for complete
FREE Catalog, or visit our High-Fidelity Studio
for actual comparative demonstrations through
ALLIED’s famous Hi-Fi Auditioner.

ALLIED’S
famous
Hi-Fi
Avuditioner

we are
specialists
in high-fidelity

Photo above shows our Hi-Fi Auditioner, a push-button con-
trolled console capable of demonstrating more than 350,000
combinations of audio components. All equipment is sub-
jected to complete tests by ALLIED engineers. Qur staff of
Hi-Fi specialists is ready at all times to assist you in selecting
audio components to meet your individual requirements.

Whether you are planning a new custom installation or mod-
ernizing old equipment—write us for complete information.

ALLIED RADIO CORP., Dept. 17-L-1
Chicago 7, Illinois

[J Send FREe 1952 ALUED Catalog.
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receive this shect just as they arrive

at Hotel New Yorker and arc in the
midst of unpacking the bags and the pack-
ing cases and trunks. Not exactly a good
time to suggest a settling down to read
further here—but it’s now or never. May
I raise the proverbial still, small voice at
this crucial moment to suggest that vou
dig out & for December, 1950 and glance
hastily over my disquisition therein, entitled
Towarps Avupto Fair III. The detailed
comment in that issue, needless to say, ap-
plied to the grand and glorious event which
1s about to occur (and which many of us
privately thought might not ever happen,
because of the War clouds), the 1951 Audio
Fair.

For those who aren’t exactly in a position
to dig up back numbers at the moment, a
brief summary.

The business of Audio is music. When
you come down to it, almost all audio equip-
ment is devoted to the reproduction of
music—and what’s more, these days a very
large part of that music is “classical.”
Makes better hi-fi stuff.

The Fair is host, naturally, to hundreds
of buyers, sellers, engineers, designers—the
people who are in the business themselves,
in the field, and want to see what’s going
on in their own special world. They’re in-
terested in what they see—in facts, in in-
formation, specs, prices. There are also a
large number of more or less expert gad-
geteers at the Fair, professional or amateur
or semi-semi, who delight in mixing in with
the men in the field, who are there hoth to
absorb and to argue and shoot the breeze.
They, along with the audio people them-
selves, are right up in front in every dis-
play room, having a time and talking a blue
streak.

But—the business of Audio is music—
and the business of Audio is not merely to
sell audio to itself, so to speak, but to a
far larger market than the intra-trade one.
It's all very well to catch up on what’s
going on. But keep in mind that in the back
of every display are those large numbers of
silent and curious people, acting mousy,
who have come to the Tair to find out what
will give them the hest in muUsic. Maybe
they don’t know anything about audio—or
if they do, they prefer to keep mum. But

*279 1V, 4th St., New York 14, N. Y.

A upto FFamk exhibitiors will no doubt
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they listen and pass judgment. They’ll buy
music.

No music-lover worth his salt will listen
to more than one source of music at a
time.

No music lover worth his salt gives a
hoot about decibels, highs, lows, pcaks and
the rest, if in the demoustrating, violence
is done to music itself.

Every music lover worth etc. etc. will
judge audio equipment on its ability to re-
produce music. Your demonstration suc-
ceeds or fails on this alone.

Demonstration Suggestions

And so, a summary of the practical sug-
gestions I made last December, for those
who would like to please the audio-minded
music lover who will be at the Fair in
swarms—and who is your ultimate interest,
from the viewpoint of expanding your
market.

1. Keep your exhibit door closed, or de-
vise a sound trap. So that one source
of music, no more, is audible at a
time. (Don’t rely on the drowning-
out-with-superior-decibel-power prin-
ciple!)

2. Study room acoustics—deaden one or
two walls with cloth, and add both
good looks and improved sound qual-
ity. Room acoustics count tremen-
dously in the musical result.

3. Place speakers carefully-—in a corner
if possible, and at a distance from
spots where visitors congregate. Don't
place your speakers where legs and
bodies block off the sound.

4. Respect the music-lover’s (unspoken)
interest—keep the average loudness
level down low; save your big vol-
ume for short demoustrations. A good
30-sccond burst at full volume will
impress your audience; a steady
pounding will drive ’em away in
droves. Did last year, anyhow.

5. Use good records, brand new ones,
and be sure to treat them with visible
respect. Owners of hi-fi audio equip-
ment are morbidly sensitive about this
and will be deeply shocked to see piles
of dusty, dirty, scratched discs sitting
around. Give your records loving care
—in front of their noses.

6. Equalize. Yes, plenty of audio fans
want highs, transients, lows, and the
rest. But most want, above all, good
music—which, need T say, means cor-
rect and balanced reproduction. Your
equipment will never sound the worse
for proper equalization. As in 4 above,
show off your highs or your super-
lows in short, dramatic bursts—but
return to correct equalization in be-
tween. (Note in addition—that the
proper procedure is:

a) Equalize electrically as closely
as possible for the known or
cuessed-at record curve.

b) Re-adjust to maich room acous-
tics. Your room set-up may re-
quire 3 or 4 db extra roll-off on
everything, after equalization, to
balance hard reflections. Or if
yours is a padded, rug-filled,
plush-sofa suite, you may have
to add an equivalent. Small
rooms nced low-bass roll-off to
avoid nasty low-frequency room
resonatices.

7. If it's not too late when you read
this—hbe armed with plenty of the
right records*, the right tapes. Too
many exhibitors in the past (in the
frantic rush to ready their technical
equipment) have arrived with nothing
to play at all. Once more and finally,
the business of Audio is music. You
will be wise to devote time to finding
really good test records; you will be
wise to provide good music, too, and
to show it prominently. Don't give the
impression that you are a tin-ear out-
fit. Get the help of someone who
knows. There are plenty of these in
your audience.

8. Since a large number of the Fair’s
music lovers will be reading this, too
—how about speaking up. You're the
favored object of a good decal of this
show; if vou like things, say so, and
if you don’t, if you are in danger of
aural murder, put in your two-cents
in favor of what you want. Don’t let
us audio people drown you out. Most
audio exhibitors will be only too glad

[Continued on page 42]

* Sec suggestions that follow.
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destruction

and

distortion

Theusands of Audax unsers are acclaiming

at last. brought (o an end!

Because . . . you and ONLY YOU can

the POLYPHASE reproducer as indispen-
sable for superb performance from disc-
recorded music. Not since the advent of
the first commercial Electronic pickup
iteelf (built by Audax back in 1926) has
there been anything like it.

Never before such EAR-QUALITY, such
FAITHFUL REPRODUCTION

This remarkable achievement is now
crowned by the development of the CHRO-
MATIC Diamond stylus-system which, for
the first time in 75 years, totally eliminates
the ugly factors that have caused untold
record destruction and distortion.
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decide what sounds best and most pleasing
to you . . . see it, HEAR it, compare it
with any reproducer anywhere . . . and
yon be the judge . . . with it all POLY-
PHASE costs less than ordinary pickups.

room 629
at the AUDIO FAIR

Write for editorial reprint

on POLYPHASE Principles

Be sure to obtain a copy of

PHONO FACTS from your distributor

AUDAK COMPANY
500 Fifth Avenue New York 18

“Creators of Fine Electro-Acoustical apparatus
for over 25 years.”
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of the New

NETWORK
Tape Recorder

“just like being there”

See and hear this superlative instrument at

Audio Fair
Room 529
Hotel New Yorker
Nov. I, 2,3

The Concertone Network Recorder combines simplic-
ity. dependability, flexibility and performance never
before attained in any tape recorder at any price.

It f'epresents in the broadcast and studio field an
achievement comparable to that of the Concertone
140! in its price class.

Write for free Brochure NWR-!

Manufactured By
Berlant Associates

4917 W. Jefferson Bivd. los Angeles 16, California

: RECORD REVUE

[from page 40]

to get your reactions and the more

positive these reactions, the more

genuinely helpiul they are. The Audio
‘ Fair will be an even greater success

if it can contribute to the getting to-

gether of minds, person-to-person, be-
! tween the makers of audio and the
consumers. Remember, audio people
are as likely to be floundering about
in the musical end of things as you
are in the technical end.

| Demonstration Records for the
| Audio Fair

| Having challenged myself in the above,
| [’ve been rummaging around through 1001
LP’s with the idea of choosing a brief list
of useful records that I‘air exhibitors can
rush out at the last minute to buy up.
(Other interested parties can eavesdrop on
the list at will.) Thought it would be a
simple job——but after a good part of a day’s
tearing of hair and littering of the floor
with piles and piles of possibles, I come
| forth, the worse for wear, with the follow-
ing somewhat larger list, the compiling of
which has merely served to drive into my
head what I can’t always really beliecve—
that really good records come in droves,
from certain companies, mostly small ones;
‘thnt good, but definitely not tops, material
is rampant from more big companies than
you can believe. IFaced by the rigid test
of sound needed in a demonstration, many
‘a record that’s perfectly good listening and
| fine music could not pass. Bad surface, dis-
| tortion, above all poor microphoning that
robbed the sound of the presence and bril-
liance of a really good recording.

As a plain matter of fact, be it noted that
| T had to sweat to find acceptable records
| from several of the major companies (re-
member—I recommend these at my own
“risk’) and, oppositely, for cach West-
minster, Haydn Society, ctc. recommencded
T could easily have listed a dozen or several
dozen more as good. Plain facts and T chal-
lenge anyone to figure it any other way.

With one qualification: To survey the
entirc LP stock for these listings would
take anyone months of time; the present
lists are therefore what was available in
the time I could spend on the project. Many
’zmother disc of equal merit is not men-

tioned—this is no elimination contest! Take
it as no more than a list of good records
| for the purpose in mind.
| Furthermore, I've tended (a) to empha-
| size mostly recent releases, though includ-
ing some worthy older items; and (b) I
have deliberately gone afield, to widen the
scope of your choice, since there are a
| number of well known hi-fi discs that most
people already know about. Strictly prac-
tical. No point listing them all over again.
If your pet love isn’t there, please give
| me your indulgence. Doin’ the best I can.
|on short notice. Aud good luck with your
auditors at the Fair.
\

Exhibitors Demonstration Records

Semi-pops—Ilight

Grandma Moses Suite

Columbia ML 2185 (10”)
Leroy Anderson Conducts

Decca DL 7509 (107)
Classical Juke-Box (Anderson)

RCA Victor LM 1106
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Heavy-Orchestra pops selections

Twilight Programs I, 1l (Rodzinski)

Columbia ML 4311, 4337
Carnegie Pops |l

Columbia ML 2
Victor Olof O-schestral Concert

London LLP 225

Showers of highs

Dukas, Sorcerer’s Apprentice
London LPS 193 (107)

Capitol L-8145 (10”)
Bartok, Deux Images for Orch.
Bartok 305 (107)
Bartok, Dance Suite for Orch.
Bartok 302 (10”)
North, Filmusic from Streetcar Named Desire

Ravel, La Valse

Organ-with-bass

Bach, Pr. & Fugue in D flat,
Toccata in F, etc. (Biggs)
Columbia ML 4097
Poulenc, Concerto, Organ & Strings:
Franck, Organ Music (Biggs)
Columbia ML 4329
Saint-Saéns, Symphony #3 with Organ
Columbia ML 4120

Impressively classic—brilliant

Bach, Brandenburg Concerto #4
Westminster WL 5067

Haydn, Symphonies #100, #95
Westminster WL 50-45

Modest classic—top recording

Haydn, Symphonies #43, #50
(Danish rec.)
Haydn Society HSLP 1041
Mozart, Sinfonia Concertante
Westminster WL 50-20 |
Mozart, Symphony #32
Capitol H-8131 (10")

Exotic—super-hi-fi

Varése, londsation, etc.
EMS 401
Bartok, Music for Strings,
Percussion, Celesta
Capitol L-8048 (10”)

Symphonic-ballet

Tchaikowsky, Swan Lake; Nutcracker.

Capitol P-8142
Stravinsky, Petrouchka

London LLP 130
Strauss, Also Sprach etc.

London LLP 232
Schubert, Symphony #7 (Walter)

Columbia ML 4093
Dvorak, Vialin Concerto |

RCA LM 1147
Beethoven, Symphony #7

London LLP 240

R-J Speaker At Audio Fair

First public showing of the new
R-J speaker, described at length by
Edward Tatnall Canby in the Octo-
ber issue of /E, will take place in
Suite 501 at The Audio Fair.

Since Mr. Canby’s article appeared.
the R-J wmit has been the subject of
great anticipation throughout the audio
industry. Frank Robbins and William
Joseph, the speaker’s designers, will
be in attendance during the course
of the Fair to conduct demonstrations.
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There’'s a NEW SILHOUETTE
on the Broadcast Horizon . . . #

THE NEW

ULTRA-CARDIOID ;
DYNAMIC

MODEL 5565
List Price $100

The new ‘‘Small
Broadcast’’ is
approximately
only half as large
as the Standard
Broadcast

SMALL

Broadcast

MICROPHONE

» Reduces pickup of random sound
energy by 67%
» Solves problems of
background noise, re-
verberatior, and
room reflec-
fion

BIG IMPROVEMENTS
HAVE BEEN MADE ON THIS
ALL NEW MICROPHONE!

It is new on the inside as well as outside.
This mighty, though little, Microphone is
the only small-sized uni-directional mov-
ing-coil Broadcast-type Dynamic Micro-
phone. The 556s ““Broadcast” achieves new,
extended high-fidelity response with an
ultra-cardioid directional pattern. It is spe-
cially constructed to meet the requirements
of radio and television broadcast studios,
with close tolerances in frequency response
and directivity.

The internal unit is based on the Shure-
patented ““Uniphase” principle. The mov-
ing-coil system has a high over-all effi-
ciency and smooth extended frequency re-
sponse. Large air-gap clearances and a
rugged coil construction provide immunity
of the moving coil system to abnormal
atmospheric conditions and severe mechan-
ical shocks. The 556s is provided with an
additional isolation unit of live rubber con-
struction and a built-in Cannon Connector.

The true uni-directional characteristics of
the Model 5565 provide an easy solution to
the background noise and feedback prob-
lem in reverberant locations, facilitate
orchestral placement, permit best utiliza-
tion of space in small broadcast studios,
and provide practically complete exclusion
of unwanted noises.

Cannon
Electric-type.
Connector
Xt-3-11

o

Model 556s ‘‘Small Broadcast’”
Code: RUDOV List Price $100.00

3

Patented by Shure Brothers, Inc.
MANUFACTURERS OF MICROPHONES

SHURE BROTHERS, Inc. = "o esu e

225 W. Huron St., Chicago 10, lllinois @ Cable Address: SHUREMICRO
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for the MZL

the new ALTEC am-rm LU

...better quality than ever before...higher sensitivity... greater selectivity...
areally wide band super-het ... new and better in every way. This new Altec tuner,
finished in brushed brass, has FM and AM reception, a preamplifier for variable
reluctance phonograph pickup and a spare input for television sound or a tape
machine. There are controls for the selection of the proper record equalization
and crossover, and separate controls for bass and treble variable rise and droop.

Since it now contains a built-in power supply, this new Altec tuner can be used
with any quality amplifier Of course, with the new Altec A-333A amplifier and the
famous Altec 604E or 820A loudspeaker you can be sure of the finest sound
reproduction possikle.

ALTEC...always the finest!

9356 Santa Monica Bivd., Beverly Hills, Calif.
161 Sixth Avenue, New York, New York LANSING CORPORATION

WWW aKrerieaniadiahietory com

CONVENTION
PROGRAM

[from page 32]

PARAMOUNT PICTURES LIGHT-WEICHT
MAGNETIC FILM RECORDING MACHINE

Bruce H. DENNEY, Paramount Pictures
Corporation, Hollywood, California

A light-weight magnetic film recording sys-
tem having some revolutionary and unique
features will be dexcribed. It contains all the
facilities necessary for high-quality motion
picture production recording, and still is com-
pact, portable, and easy to maintain.

2:30 p.m.
SYNTHETIC REVERBERATION TECHNIQUES

Lewis S. GOODFRIEND, Audio Instrument
Company, Inc., New York, N. Y.

Seve-al systems for generating synthetic
reverberation have been propesed during the
past fifteen years, but few of them are used
in commerecial installations. Only two types
of instruments, meeting the basic design cri-
teria, are being marketed on any scale, The cri-
teria developed here are that the frequency
range be at least half as wide as the usual
program channel, and that the time delay be
no longer than fifty milliseconds. The merits
and faults of the various systems as applied
to broadcast standards of life, maintenance,
and reliability of service are also discussed.

3:00 p.m.
A MODERN RECORDING INSTALLATION
THAT EMPHASIZES TAPE

W. OLIVER SUMMERLIN, Awdio-Video Recording
Co., Inc., New York, N. Y.

A detailed and illustrated description of the
Audio-Video Recording Company's facilities
which were recently designed and constructed
by the author. The objectives of this particu-
lar installation ave shown, as are the means
tuken to overcome the technical problems in-
volved. The paper includes a description of
the five diversified studios, contro! rooms with
special consoles, privare tape editing rooms,
tape and disec mastering rooms, the unique
multiple tape duplication equipment, and the
facilities for film sound track recording.

3:30 p.m.
INJECTION MOLDING OF RECORDS

James S. WiLsoN, Bestway Products, Inc.

The development of the injection molding
process for phonograph records was first con-
ceived to reduce the cost of manufacturing
6-inch children’s dises. With the aid of the
Bakelite Corporation, a special styrene has
been formulated so it is now possible to mold
microgroove dises which compare more than
favorably with conventional compression-
molded records. The advantages—aside from
cost—are discussed. and a description of the
molding operation is presented.

915 pim. ... WABF BROADCAST

Grand Ballroom
(Doors close at 9 :05 p.m.)

AUDIO IN THE HOME

One of the series on this popular subject
now being carried on FM station WABF on
Friday nights, this halt-hour broadeast offers
the program’'s listeners an opportunity to dis-
cuss audio problems on the air,

SATURDAY, November 3, 1951
9:30 a.m. to 4:00 p.m.

Registration . ... ... Sth and 6th Floor Foyers
Exhibits open ... ... ... sth and éth Floors
10:00 am. . ....... .. Technical Session
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“Really Smooth—Outstandingly Quiet—Fully Dependable

HOME MUSIC SYSTEM |
EQUIPMENT |
MeLvin C. SpRINKLE, Chairman

PERFOMANCE OF LOUDSPEAKER

f
i MANY TYPES
ENCLOSURES | AVAILABLE FROM
DaNIeL J. PracH, Jensen Manufacturing | STOCK :
Company, Chicago, Illinois |
[ and through :
The low-frequency performance of a loud- | | Shallcross a2

speaker is shown to be critically dependent
upon its acoustic load, and therefore, its
acoustic environment, Factors that must be
considered in the evaluation of perform:lnce|
at low frequencies ure distortion, damping
and frequency response. The use of a flat
baffle or a total enclosure of adequate size
makes pessible good sound pressure response
down to the resonant frequency of the loud-
speaker. The use of the bass reflex principle
makes possible improved performance with
respect to distortion and response, since the
port has no non-linear elements associated
with it. The horn-loading enclosure is shown
to be the logieal c¢hoice where high efficiency
combined with low distortion is important.
Transient response also is greatly improved.

10:30 a.m.
THE R-) LOUDSPEAKER ENCLOSURE

FRANE RoBBiNs and WiLLIAM JostPH,
The R-] Company, New York

Hardly larger than the fifteen-inch ‘“woofer”
it contains, this enclosure produces funda-
mental bass down to 20 ¢ps. The back of the
speaker is completely enclosed within a small
stiff cavity. The front operates through an
acoustie loading arrangement so that the
speaker I8 loaded on both sides. Excellent
damping and transient characteristics result.
Modified Helmholtz theory is employed in de-
gign.

11:00 a.m.

CABINET DESIGN FOR RESIDENTIAL
HIGH-FIDELITY SYSTEMS

JEPF MARKELL, “New Horizons” Furniture, Inc.,
New York, N. Y.

A discnussion of cabinet-type enclosures as A T T E N “ A T ° R s
distinguished from built-in enclosures for
high-fidelity systems, On the basis of a survey
of existent components, a =et of suggested
minimum space allowances is offered which

will be generally applicable. I'lacement of
componernts is discussed from the point of

view of oth funetion and visual effect of the ALL STANDARD FIXED AND

ginishe(l cnl).inet. Materi‘als, cm.lstmct‘in.nv Htyi- VARIABLE TYPES Perhaps you’ve noticed hOW
ing, and finish are considered in addition.

parts distributors

° frequently Shallcross attenuators now
11:30 a.m. LADDER AND BALANCED {1 the f t audi .
audio or communi-
SOUND DEMONSTRATION TECHNIQUES LADDER CONTROLS appear 1n the hnes !
A . .
R. D. Darrerr, Chairman, AES Committee on “T" CONTROLS cations equipment? Or how often they
Test and Demonstration Records . are chosen for replacement purposes?
The ultimate goal of audio-equipment design | s ' .
and construction is actual performance to \ BALANCED “H” CONTROLS There’s a reason! Improved de51gn,
listeners’ satisfaction. Yet “display’ opera- A 0 g g
tion is noteriously unable to ¢ommand any POTENTIOMETERS materialsand productlon techmques have
d(-gree. of ‘:‘111(1.wncy(3 unanimity. 'l‘l}e present resulted in a line that sets new, hlgher
paper js a ‘“‘primer” approach to this complex °
problem and an attempt to develop more effec- VARIABLE IMPEDANCE standards of attenuation performance for
tive practical procedures. Limitations and po- MATCHING NETWORKS . . .
tentialities of various specific types of demon- practically every audio and communi-
strations are discussed. The significant factors ‘ . .
involved are tabulated and means suggested | v.U. METER RANGE Cattons use.
for coping with such non-engineering clements § EXTENDING ATTENUATORS . o o
as psychology, musical aesthetics, environ- Shallcross Attenuation Englneerlng
mental effects, and listeners’ previous aural ‘ M Bulletin 4 gladly sent on request.
conditioning. Stress is laid on the importance STANDARD AND SPECIAL
of “first” impressions and of factors umler’ FIXED PADS .
some control by the demonsfrator—either in- A S h a I I Cross M antu f ac t urin g c 0.

directly {as in the selection of program ma- J
terials and their presentation sequence), or SPECIAL NETWORKS Dept. A-111 Collin g dale ., Pa.
directly {as in manipulation of loudness levels,

acoustic balances, and frequency-response |

characteristics). | RESISTORS— INSTRUMENTS — SWITCHES —ATTENUATORS
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' AUDIO TESTING

| for designing, production checking,
research or “proof of performance”
FCC tests for broadcasters.

LI VT el ) THE NS O T A TR TES RILL A8 U7 2P
' A low-distortion source of audio fre-
quencies between 30 and 30,000 cycles.
Self-contained power supply. Calibra-
tion accuracy *+39% of scale reading.
Stability 19, or better. Frequency
output flat within 1 db, 30 to 15,000
cycles.

MODEL200 . . . . . . . . $138

B SR SANI AR UAFY TA RO TG SRS R L EA RN

For fundamentals from 30 to 15,000
cycles measuring harmonics to 45,000
cycles; as a volt and db meter from 30
to 45,000 cycles. Min. input for noise
and distortion measurements .3 volts.
‘Calibration: distortion measurements
+5 db; voltage measurements +59, of
full scale at 1000 cycles.

$168

MODEL 400 . . . . . . .

DISTORTION
METER

Combines RF detector and bridging
transformer unit for use with any dis-
tortion meter. RF operating range: 400
ke to 30 mc. Single ended input impe-
dance:} 10,000 ohms. Bridging impe-
dance: 6000 ohms with 1 db insertion
loss. Frequency is flat from 20 to 50,000

cycles.
MODEL 404 . . . . . . . $85

LINEAR
DETECTOR

Speeds accurate analysis of audio cir-
cuits by providing a test signal for
examining transient and frequency re-
sponse.. . . at a fraction of the cost of
a square wave generator. Designed to
be driven by an audio oscillator.

$10

NODEKE250 & F -4 . . .

SINE WAVE
‘CLIPPER

The instruments of laboratory accuracy

Bulletin AE-11 gives complete details

Burker & Williamson, Inc.

237 Fmrfueld Avenue ¢ Upper Darby, Pa,

WWW ammedaaaradiahietary com

Audio Fair
Exhibitors

THE ACOUSTICAL MFG. CO., LTD.

¥untingdon, Hunts.,, England
Products: Acoustical Corner Ribbon Loud-
speaker; Acoustical Quad amplifier,
IN ATTENDANCE
M. D. Collier

602

J. B. Smyth
. J. Walker

ACRO PRODUCTS COMPANY

369 Shurs Lane, Philadelphia, Pa.
Products: Acrosound output transformers;
Acrosound linear amplifier circuit.

IN ATTENDANCE
Herbert I. Keroes

549

David Hafler
Daniel Greenfield

ALPHA WIRE CORPORATION

130 Broadway, New York 13,
Products: Wire and cable.

IN ATTENDANCE

A. E. Bernadik
Howard B. Saltzman
Sidney Manners

ALTEC LANSING CORPORATION  618-619

161 Sixth Ave., New York 13, N. Y.
93?}0 leanta Monica Blvd,, Beverly Hills,
ali

Products: Power transformers and chokes;
amplifier kits; broadcast type capacitor
and dynamic microphones; high-quality
audio amplifiers; preamplifiers and power
amplifiers; loudspeakers; high-quality
FM/AM radio tuner.

IN ATTENDANCE

638
N. Y.

Peter Bercoe
Samuel Schaeffer
Donald Rappaport

H. 8. Morris L. D. Netter
C. 5. Perkins Red Pierce
Mel Sprinkle Marty Wolf
Jim Connally Al Byers

Tom Gullatin

AMPEX ELECTRIC CORPORATION 614-615

ledwood City, California
Products: High-quality portable, console,
and rack mounted magnetic tape recording
equipment,
IN ATTENDANCE

H. Jchnston INevin Mallen
C. E. Rynd R. O. Hudson
K. B. Boothe W. H. Hazlett
L. A. Wortman

AMPLIFIER CORP. OF AMERICA

396 Broadway, New York 7, N. Y.
Products: Magnetic tape recorders, high-
fidelity phono amplifiers, electrical test
equipment.

532

IN ATTENDANCE

IR. Epstein
Sidney Karr

N. M. Haynes
M. R. Ellis
Frank Kosinski . Heller
P. Marino H. Robbins

ARROW ELECTRONICS, INC.

82 Cortlandt St., New York 7,
Products: Latest developments
equipment.

650

N. Y.
in audio

IN ATTENDANCE

Maurice Goldberg Charles Ray
Jack Kirschbaum Walter Steiges
Harold Weinberg

AUDAK COMPANY, INC. 629

500 Fifth Avenue, New York 18, N. Y.
Products: Electronic-acoustical apparatus.

IN ATTENDANCE

Maximilian Weil Gen V. Sullivan
Al Weberg A. T. Adams

AUDIOCOM, INC.

Great Barrington, Mass.
Products: High- I<1de11ty Magazine; Radio
Communication magazine; demonstration
FAS audio system and other high-fidelity
equipment.

641

IN ATTENDANCE

Charles IFowler Milton B. Sleeper
George Ball Priscilla Ball

AUDIO DEVICES, INC. 651

414 Madison Ave, New York 22, N. Y.
Products: Audlodlscs (recording discs);
Audiopoints  (recording and playback
points); Audiotape (magnetic recording
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Audio Fair
Exhibitors

tape); Audiofilm (magnetic recordihg

film).
IN ATTENDANCE

William C. Speed Bryce Haynes
Herman Kornbrodt

AUDIO ENCINEERING SOCIETY 617
P. O. Box 12. Old Chelsea Sta.,, New York
11, N. Y.

IN ATTENDANCE
Officers and Governors of the Society.

THE AUDIC FAIR 627
342 Madison Ave, Rm. 920, New York
17, N. Y.

IN ATTENDANCE
Harry X. Eeizes, Fair Manager

AUDIO INSTRUMENT CO., INC. 630

133 W. 14th St., New York 11, N. Y.
Products: Bridgers, Loggers, Disc-noise
meters, Intermodulation sets, Intermodu-
lation meters, Galvanometer protectors,
Kellogzg midget condenser microphones,
preamplifiers for condenser microphones,
ultra-speed recording systems.

IN ATTENDANCE

C. J. LeBel I'. M. Coate
Alan Block Lewis 8. Good{riend
THE AUDIC MASTER COMPANY 639

341 Madison Ave., New York 17, N. Y.
Products: Recording equipment, micro-
phones, playback machines, miscellaneous
audio equipment.

IN ATTENDANCE

Herbert Rasen lose Weissman
AUDIO & VIDEO PRODUCTS COR-
PORATION 614-615

730 Fifth Ave.,, New York 19, N. Y.
Products: Complete line of high-quality
audio components: Altec, Ampex, Cinema,
EdiTall, Langevin, Lansing, Fairchild, Mc-
Intosh, Minnesota Mining & Mfg. Tapes,
Telefex, loudspeakers, amplifiers, equaliz-
ers, recorders, plavbacks, pickups, etc.

IN ATTENDANCE

Charles E. Rynd Russell O. Hudson
Kenneth B. Boothe William azlett
Leon A. Wortman Jerry Kelly

A-V TAPE LIBRARIES, INC. 614-615

730 Fifth Ave., New York 19, N. Y.
Products: Tape recording and recording
services; pre-recorded magnetic tape li-
brary of musie.

IN ATTENDANCE

Percy L. Deutsch Joseph F. Hards
Leon A. Wortman

BELL SOUND SYSTEMS, INC. 524

555 Marion Road, Columbus 7, Ohio.
Products: High-fidelity amplifiers and tape
recorders.

IN ATTENDANCE

. W. Bell H. H. "Pete” Seay, Jr.
Iid Sisson Sandy Martin

BERLANT ASSOCIATES 529

49%}7 W. Jefferson Blvd, Los Angeles,
alif.
Products: Concertone tape recorder.

IN ATTENDANCE
Emmanuael Berlant  Avery R l'isher

DAVID BOGEN CO., INC. 646

663 Broadway, New York 12, N. Y.
Products: High-fidelity amplifiers and sys-
tems, high-fidelity cabinets and enclosures.

IN ATTENDANCE

Sidney Hamman AMortimor Sumberg
David Pear
R. T. BOZAK 647

90 Montrose Ave., Buffalo 14, N. Y.
Products: Bozak quality loud speakers.

IN ATTENDANCE
R. T. Bozak

NOW THERE ARE 3

They do everything you want! '\
They make tough johs easy!

S

. .. for wide range high fidelity
response . . . for fixed position

or man-in-motion . . . for ruggedness
and versatility . . . for exclusive
Acoustalloy diaphragm . . . for pop-

proof pick-up indoors and outdoors

You see ... and hear...the E-V Slim-
Trim on network and local telecasts
and broadcasts. You find it in studios
and on remote hook-ups. You find it
on important PA jobs, too. And you
know it's there because it has met the
most exacting tests... because it serves
so superbly in every way for voice and
music. Firstin dynamic, it has features
only FElectro-Voice can provide. 3
models meet every need!

Ask your E-V Distributor
or Send for Full Facts Now!

FOR TELECASTING-BROADCASTING '

"655"—Response 40-15,000 c.p.s.,
+2.5 db. Power rating -53. Omnidirec-
tional. Changeable low impedance.
Removable swivel. List $200

‘ 1 "654—Response 50-14,000 c.p.s.,
| substantially flat. Power rating -55.
Omnidirectional. 50-250 ohm imped-
ance selector. Swivel head. List $90

FOR PUBLIC ADDRESS

‘ 5 '*636''—Response 60-13,000 c.p.s.,
3 substantially flat. Power rating -55.
Omnidirectional. High or low imped-

ance. Swivel head. List $65

400 CARROLL ST. « BUCHANAN, MICHIGAN
Export: 13 E. 40th St., N.Y. 16, U.S.A. Cables: Arlab
MICROPHONES - PHONO-PICKUPS - HI-FI SPEAKERS - SELF-TUNING TY BOOSTERS
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' [[ ~ | Audio Fair
gt Exhibitors
'\ l q BRITISH INDUSTRIES CORP. 618-619

164 Duane St.,, New York 7, N, Y.
Products: Garrard record changers and
phonograph motors, Wharfedale speakers,
Vitavox speakers, Leak “Point One” am-

40-60 WATT plifiers, I{TGGILuZiiENDANCE
T.eonard Carduner Iranklin Hf)t‘fmzm
FULL FREQUENCY | i codoncr siiiticher
Output Transformer

Willinm Carduner

BROCINER ELECTRONICS LABORA-

TORY 540
1516 Second Ave.,, New York 28, N. Y.
5 db ];rod%cti: Dula.l—horn corngr repg)ducﬂer;
- Trio 3-channel corner reproducer, uctflex
o 20 20'000 cps coaxial speaker cabinet; phonograph pre-
R o amplifier-equalizer; square-wave tester.
for use with 807’s, R
y y y Victor Brociner Robert Ellis
3C33’s, WE300’s, 6ARG’s
- BROWNING LABORATORIES, INC. 645
NO. BO-11 and similar type tubes 750 Main St., Winchester, Mass.
: Products: AM-FM tuners, audio amplifier.
The new CHICAGO No. BO-11 J ¢ ‘ IN ATTENDANCE
output transformer is now being . (S} SI__I'EEZ?:""mg .}I{éck' ng‘éll'gls"gton
H i J. Mandel R. L. Gordon
Vet ailsstiyely {iOMoxSOrwat SPECIFICATIONS B. Garfinkle
high-fidelity amplifiers with out- Primary*—3000,/2500 ohms CT
i . . C & H WOODWORK CO. s1
standing success. Designed par- Secondary®*—600/16/8 ohms CT and {Cabinet Furniture Co.)
icularly for use with 807's, 3C33" Loy kchins emiclem—- s
'(:U clr 4 duseWE3OO S ’s *Split and balanced windings P 7?1N't11n}]?{S(§" P,rlooklyn 1%{ N. g .
val triode z . roducts: adio-phonogra an elevi-
. r X ) s, 6AR6’s Operating level —40 to 60 watts. Mounted sion cabinets, - P
and similar tubes. Frequency in one-piece drawn steel case, 4% x 4% IN ATTENDANCE
. . . x 5%’ high; with mounting studs and con- .
res::v;s—e.;s ess;g:nc:g::;;—w;fh- v%nlient %in-type terminals. Weighs Sidney Ierbstman George Getzels
in. om o o ’ |
r PEESIRETER 924" pounds COLLINS AUDIO PRODUCTS CO.,
INC. 539
1 . N qs
There’s a CHICAGO Output Transformer for Every Full Frequency Use TN L [MEEgdaTe
5 Products: FM tuners, FM-AM tuners, FM
Cat. No. Application Impedance Max. Power tuner kit, Storecast receiver, miscellane-
BO-1 Single Plate to line Pri.—15,000 ohms at O to 10 ma d-c ous small assemblies.
* ' -
o - gl :ec 7650(;)0/1i0 ol’(z:r:s CT r soreamenensnonene il rearsn +20 dbm IN ATTENDANCE
- LS ates to line n—/,, ohms y, i . . ) o
*Sec— 6007150 ohms CT. o oo oo +43 dbm W. H. Collins Herman Elste
BO-.5 P.P. Plates to line Pri.—10,000 ohms CT COOK LABORATORIES 647
*Sec.—600/150 ohms CT; 16/8/4 ohms. . ..... +37 dbm
5 q . R 2, Stamford, Connecticut.
180-6 P.P. Plates to voice coil JFri—7,500 ohms CT Products: Cook cutters, Cook feedback re-
Sec.—8/20 ohms. . ...t jif4sxdem cording neads, Cook custom recording sys-
BO-9 P.P. Plates to line or voice coil Pri,—5,000/3,000 ohms CT tems, "Sounds of Our Times"” recordings.
] = ) ’TSec.—éOO/Ié/B :hmf CT, 150/4 ohms... i +42 dbm IN ATTENDANCE
ITertiary winding provides 15% inverse feedback. *Split and balanced windings | Emory Cock
“Sealed in S I : COWAN PUBLISHING CORP. 627
Famous “Sealed in Stee 6T, 44th St New York 18 N. Y.
. . Producis: b e adio mateur Jour-
HIGH Q New EqU'Pmem I-me nal, Radio-Television Service Dealer (Pro-
) B fessional radio & TV man’'s journal).
CHOKES The units giescrlbe’d IN ATTENDANCE
above are typical of CT’s S. R. Cowan S. L. Marshall
for Dynamic New Equipment Line | O. IE:. Ferrell H. N. Reizes
Noise Suopression Circuit featuring transformer . | S L. Cahn
oise Supp HieeHS engineering that’s ahead jo. _-e & DANBY RADIO CORPORATION 549
Two precision-built chokes of the trends in circuit T 100A S. 21st St, Philadelphia, Pa.
with inductance values of .8 design. Get the full.facts -~ Products: Danby coraer horn speaker sys-
and 2.4 henrys respectively— on the compiete line now. Check the tems, Danby custom amplifiers.
accurate to within + 5% with features, and you’ll see why CT is called IN ATTENDANCE
up to 15 ma d-c. Units have a the “Engineer’s Transformer.”” Check the Daniel K. Greenfield Herbert I. Keroes
minimum Q °f,,20~ Rf’f,‘arkg;b}}" prices; see how little more these advanced David Hafler
compact, 11l 'x 2857 x 1947 units cost over ordinary transformers. THE DAVEN COMPANY 616
No. nductance
NSI-1 .8h Write for Complete *‘New Equipment”” Catalog Today 191 Central Ave, Newark 4, N. J.
NSI-2 24 h Products: Attenuators; potentiometers;
labouratory test equipment such as Trans-
mission measuring sets, electronic volt-

meter, output power meter, audio effects
filters, RF & video components, resistors,
switches, etc.

CHICAGU TRANSFURMER IN ATTENDANCE
Lewis Newinan K K. Garrison
%

Richard J. Newman J. P. Smith, Jr.
DIVISION OF ESSEX WIRE CORPORATION 2 E. L. Grayson C. F. Scott

TRADE MARK REG. DUOTONE COMPANY, INC. 516

Keyport, N. J. .
Products: Magnetic recording tape, record-
ing blanks, cutting sapphires, diamond

3501 ADDISON STREET » CHMICAGO 18, ILLINOIS

o

48 AUDIO ENGINEERING e NOVEMBER, 1951

WWW amedaaaradiahietary com


www.americanradiohistory.com

Audio Fair
Exhibitors

replacement needles, phono accessories,
phono needles, recording heads, and cueing
devices.

IN ATTENDANCE

Stephen Nestor Virginia Daniels
Paul Nichels Perry Lohse

Carlos Auremia Charles W. Pointent
Bob Sargeant Walter Hustis

Herb Ericlison

ELECTRONIC WORKSHOP SALES
CORP, 551

351 Bleecker St., New York 14, N. Y.
Products: Xlectronic Workshop Custom-
Built rvadio-phonograph system; A-20-5
audio amplifier.

IN ATTENDANCE
Clifton M. Howard Margaret Howard
Kenneth Wisner Charles B. Graham

Edward Tatnall CanbyMilton D. Solomon
Ray Prohaska

ELECTRO-VOICE, INC. 626

Buchanan, Michigan.
Products: Microphones, pickups, cart-
ridges, loudspeakers, loudspeaker cabinets
and enclosures, components, and TV
boosters.

IN ATTENDANCE

A. R. Kahn H. T. Souther
W. F. Soules J. E. Willson
FEDERATEE PURCHASER, INC. 543

66 Dey St., New York 7, N. Y.
Products: The newest audio equipment,
including amplifiers, tuners, speakers, re-
corders, changers, and fine audio acces-
sories.

IN ATTENDANCE

Max Epstein Bill Kornhauser
John B. Patterson Ed Hanson

Bassile Gurrea Jack Greenspan

Dan Seymeur

FISHER RADIO CORP. 529

41 E. 47th 8t., New York 17, N. Y.
Products: Concertone tape recorder; Fisher
high-quality preamplifier, Model PR-4;
g‘isher high-quality receivers and ampli-

ers.

IN ATTENDANCE

James J. Parks Avery R. Fisher
William Seiler IS. Berlant

Virginia Ahbott Harlan Thompson
GENERAL ELECTRIC COMPANY 531

Electronics Park, Syracuse, N. Y.
Products: Cartridges, loudspeakers, pre-
amplifiers, tonearms, phono accessories.

IN ATTENDANCE

E. A. Malling T. J. Nicholson
Mark Woodworth P. E. Humphreys
R. Dally

GRAY RESEARCH AND DEVELOP-
MENT CoO. 550

16 Arbor St., Hartford, Conn.
Products: Gray transcription equipment.

IN ATTENDANCE

W. E. Ditmars Richard . Mathes
Chester I3. Hayes Chester A. Snow
HARRISON RADIO CORP. 523

225 Greenwich St., New York 7, N. Y.
Products: Wide-range music systems for
the home, and components.

IN ATTENDANCE

Ben Pinz Bil Harrison
Charlie Sarneck Ben Snyder
Bert Schreiner Jay Snyder
Eddy Beals Herb Spingeld
H. A. HARTLEY CO, LTD. 533
152 Harmmersmith Road, London W.6,
England

Products: Hartley-Turner 215 Speaker,
True-Bass Boffie (non-resonant box baffle),
tone control preamplifier, 20-watt ampli-
fier, audio components, and Selected Rec-
ord Catalogue; pickups and phonograph
motors, British 78 r.p.m. and LP records.

IN ATTENDANCE
H. A. Hartley, Managing Director

AUDIO ENGINEERING e NOVEMBER, 1951

*ROOM 631 — AUDIO FAIR

We're not gon-na give you
apples or plums
or chewing gums
We're not gonna give you
anything
except
a sight for your eyes . ..
Come on-a my house and SEE

AUDIO-COLOR

Won't you be our guest?

If you want to hear the very finest in Sound Equip-
ment, visit Harvey’s AUDIO-Torium... one of the
most outstanding Sound Rooms in the country,
featuring all of the top brands in the industry.

Telephone LUxemberg 2-1500

RADIO COMPANY, INC.
103 West 43rd St., New York 18, N. Y.
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ON ANY STRINGED INSTRUMENT
pecety 1he enuine

AMPERITE “"KONTAK MIKE

THE ONLY NO-DISTORTION “KONTAK MIKE”

i

1

. Used with most ampli- |
fiers, including most g

electric guitar amps. T j

Anthony Anfone, widely known No Chﬂnges in “mpliﬁefv

as “the most versofile orfist instrument, or strings.

of the frets”, is an enthusiostic s

user of Amperite Kontak Mikes. Rttached without tools.
The Amperite “Kontak Mike"” improves the tone
and volume of any Stringed or Fretted Instru-
ment — also Pianos, Accordions, Harmonicas,
etc. It is the only “Kontak Mike” that does not
introduce peaks or distortion.

Model SKH, hi-imp.................List $12.00 7
Model KKH ,//¢
(with hand volume control). ... .. List $18.00

AMPERITE
STUDIO MICROPHONES
at P. A. PRICES!
Pdeal o= CLOSE TALKING
or DISTANT PICKUP

You can shout right into it, or
stand away; in either case, the
quality will be perfectly natural.

Model RBLG (200 chms) . List $42.00
Model RBHG ¢hi-imp)........ List $42.00

AMPERITE CARDIOID
DYNAMIC MICROPHONE
Models PGH-PGL .. List $32.00

AMPERITE Company, Inc.

561 Broadway e New York 12, N. Y,
In Canada: Atlas Radio Corp., Ltd., 560 King St., W., Toronto 23

P
.1
.

i

3

‘

2

Audio Fair
Exhibitors

HARVEY RADIO CO., INC. 631

103 W. 13rd St,, New York 18, N, Y.
Products: High-quality music and sound
reproducing equipment, tape r1ecorders,
microphones, turntables, aimplifiers, repro-
ducers, speakers, speaker enclosures, tapes,
and allied equipment.

IN ATTENDANCE

Harvey E. Saumpson Sam Findling
Roy Neusch George Zarrin
Anton Schmidt Gil Demsky
Leo Spizer

HUDSON RADIO & TELEVISION
CORP. 634-635
48 TV, 48th St, New York 19, N. Y.

Products: All standard makes of high-
fidelity equipment.

IN ATTENDANCE

Carl Carlson Adolph Gross
Lester Klein Sol Baxt
GATES RADIO COMPANY 542

Quincey, Tllinois
Products: Broadcast station speech input
equipment and accessories, amplitiers, etc.
IN ATTENDANCE

Fred O. Grimwood Norbert Yochem
Owen W. McReynolds Larry Cervonne

ISLAND RADIO DISTRIBUTORS, INC. 608

412 Fulton Ave., Hempstead, N. Y.
Products: Equipment of all major audio
manufacturers.

IN ATTENDANCE
Jack Bussler Max Barnett
Gilbert E. Miller

JENSEN MANUFACTURING
COMPANY 518-519
6601 S. Laramie Ave., Chicago 38, Il
Products: Loudspeakers and accessories.

IN ATTENDANCE
Charles A. Hansen IKarl Kramer
Horuace L. White

LAFAYETTE RADIO (RADIO-WIRE-
TELEVISION) 643
100 Sixth Ave.,, New York 13, N. Y.
Products: High-fidelity tuners, amplifiers,
speakers, and associnted equipment.

IN ATTENDANCE

W. Rivkin He1 man Holstein
J. B. Schocken ;\. Wohl
D. Scott \I Goyet

LANGEVIN MANUFACTURING CORP. 530

37 W. 65th St.,, New York 23, N. Y.
Products: Amplifiers, power supplies,
transformers.

IN ATTENDANCE

Donald 8. MorganGeorge V. Rosenquist
Myron R. Coe Frederick K. Hankinson
Robert Winston Edward Sokolowski

JAMES B. LANSING SOUND INC.
604-605-606
2139 Fletcher Drive, Los Angeles, Calif.
Products: Spealkers of quality.
IN ATTENDANCE
Leonard Liarson Harry Miller

LEONARD RADIO, INC. 536

69 Cortlandt St.,, New York 7, N. Y.
Products: Complete high-fidelity audio
equipment, components, and acecessories.

IN ATTENDANCE

Sidney Schugar Arthur A, Priest
Norman Sanders Ellis Rosen
MAGNECORD, INC. 604-605-606

360 N. Michigan Ave., Chicago 1, TIL
Products: Magnecord protessional tape
recording equipment, with all series of
equipment, new models, accessories, and
developmeants.

IN ATTENDANCE

C. G. Barker Otto Bixler
John 8. Boyers Richard McQueen
John Hines

AUDIO ENGINEERING e NOVEMBER, 1951
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Audio Fair
Exhibitors

MARK SIMPFSON MFG. CO., INC. 603

32-28 49th St., Long Island City 3, N. Y.
Products: Magnetic tape recorders, trun-
scription players, high-fidelity amplitiers,
sound systems.

IN ATTENDANCE
Mark Simpson Miryvam Simpson
David Libsohn G. Leonard Werner
Sale Nachtigall Henry Berlin

McINTOSH ENGINEERING LABORATORY
604-605-606

320 Water St, Binghampton, New York
Products: High-fidelity audio amplifiers.

IN ATTENDANCE
Frank Mclntosh

MEASUREMENTS CORP. 527

Boonton, New Jersey
Products: Electronic test equipment: in-
termodulation meters, pulse generators,
square-wave generators, standard signal
generators, television signal generators,
UHF radic noise & field strength meter,
peak voltmeters, .F. attenuators, mega-
cyvcle meters, vacuum-tube voltmeters,
special test instruments.

IN ATTENDANCE

John M. Vun Beuren
Nelson C. Doland, Jr.
John H. Redington

THE M.S.S. RECORDING CO. LTD. 602

Poyle Close, Colnbrook, Bucks., England

H. W. Houek
Jerry B. Minter
Edgar M. Weed

Products: M.S.S. Recorders (tape and
disc) and discs.
IN ATTENDANCE
J. B. Smyth M. D. Collier
. J. Walker
OHIO STATE UNIVERSITY 547

Acoustics Dept., Columbus, Ohio
Products: Research and education; pulse-
tyvpe audiometry and audiometers.

IN ATTENDANCE
Professor J. W. Black

PERMOFLUX CORP. 640

1900 W. Grand Ave.,, Chicago 39, 111
Products: [oudspeakers, dynamic head-

sets.
IN ATTENDANCE

L. M. Heineman Ray R. Hutmacher
R. S. Fenton

PFANSTIEHL CHEMICAL COMPANY 620

104 Lake View Ave., Waukegan, Il
Products: Strain-sensitive phonograph
pickup and related accessories, preampli-
fiers, tonearms, curtridge holders, needles,

ete.
IN ATTENDANCE

Robert S, John 8. George Sunds
Bruce Wight

PICKERING AND COMPANY, INC.

Oceanside, N. Y.
Products: Phonograph pickups, audio am-
plifiers, audio equalizers, pickup arms,
loudspeakers.
IN ATTENDANCE
Walter O. Stanton George P. Petetin

PRESTO RECORDING CORPORATION 612

P. O. Box 500, Huckensack, N. J.
Products: Dise and tape recording and
transcription equipment, amplifiers, and
blank recording discs.

IN ATTENDANCE

George Saliba Thomas H. Aldrvich
M. M. Gruber Austin Shales

RADIO CORPORATION OF AMERICA
632-633

624-625

Vietor Division,

I'ront & Cooper Sts., Camden 2, N. Y.
Products: 16-mm sound projectors (in-
cluding the new 16-mm magnetic sound
projector; speakers, amplifiers, broadcust
audio equipment, studio turntable, tape
recorder, microphones, ILC-1A loudspeak-
ers.

AUDIO ENGINEERING e

s fun

to be an

AU
PHILE

And HIGH-FIDELITY helps to make it more so, for
this is the special magazine edited for people who
enjoy fine musical entertainment at home.

-~

,

PR

you are planning your first hi-fi
FM-phanagraph installation, be
sure ta read the feature article:
"'Budget Your High Fidelity.” It
explains how to maoke a well-
balanced selection in choosing
your amplifier, turntable, pickup,
and loudspeaker, so as to get
maximum performance for what-
ever amount you plan ta spend.
(16 pages, 21 illustrations)

3, MOST FOR YOUR MONEY: If
7 [

ABOUT TAPE RECORDING:
With the new tape equipment,
you can became a recording ex-
pert in a single evening. In your
own home, you can make amaz-
ingly realistic recordings of
everything from family canverso.
tions to instrumental music and
singing, or make your own pro-
grams from radio shows (omit-
ting commercials) by connecting
the recorder to your radio re-
ceiver. (12 pages, 19 illustra-
tions)

DECORATIVE APPEARANCE:

When you walk in with an arm-
///// ful of hi-fi gear, if your wife
: greets you with, ""Don’t take that
junk in the living room,” get
out HIGH-FIDELITY Magazine,
and show her all the pictures of
attractive installations in fine
homes. Win her enthusiastic ap-
proval by getting her to heip
you plan a really beautiful FM-
phonograph installation. {16 il-
lustrations)

CHOOSING RECORDS: Maybe
you like to sweat it out in music-
shop listening booths, but you
can save time, keep cool, and get
a world of help in building your
record library from ''Schubert on
Records,” ''Tops for the Juke
Box,"” "The Music Between," and
"Records in Review,” by such
leading critics and commenta-
tors as C. G. Burke, Car! Eaton,
Edward Merritt, Jr.,, and John
Indcox. (18 pages)

HIGH-FIDELITY is a big magazine, 83, x 115; inches, handsomely ilfus-
trated, with nearly 100 photos and drawings, and beautifully printed on fine

paper. It is published quarterly in September, November, February and April.

" . “-

%

Published by Milton B. Sleeper

High: Fidelity

FOR PEOPLE WHO ENJOY FINE
MUSICAL ENTERTAINMENT AT HOME

Mr. Charles Fowler, Editor, High-Fidellty
24 Audio Bldg., Great Barrington, Mass.
Please enter my subscription to High-Fidelity:
[0 $6.00 for three years (SAVE $6.00)

L |
! .
& i a
- [0 Check here if you .
[ ]
»
3 $3.00 for one year {SAVE $1.00) [ ]
]
]
[ ]
[ ]
4

want your sub-

scription to start
with the Summer
fssve, a few
copies of which
are still avail-

able. Add 50¢ per yeor in Canoda, $1.00 foreign
-3 ---.-------..-.---..--'-.-.

NOVEMBER, 1951 51

WWW amenaaaradiehietary com


www.americanradiohistory.com

j/oaﬁng ./46fion.

for all TV Cameras
' ALANCED’’ TV TRIPOD

s ———— £V

e

This tripod was engi-
neered and designed ex-
pressly to meet all video
camera requirements,

Previous concepts of gyro
and friction type design
have been discarded to
achieve absolute balance,
effortless operation,
super-smooth tilt and pan
action, dependability, rug-
gedness & efficiency.

Below:
3 wheel portable
dolly with balanced
TV Tripod mounted.

Complete 360° pan without
ragged or jerky movement is
accomplished with effortless
control. It is impossible to get
anything but perfectly smooth
pan and tilt action with the
“BALANCED” TV Tripod.

Quick-release pan handle ad-
justment locks into position
desired by operator with no
“play” between pan handle
and tripod head. Tripod head
mechanism is rustproof, com-
pletely enclosed, never requires
adjustments cleaning or lubri-
cation. Built-in spirit level.
Telescoping extension pan
handle.

Write for further particulars

€L

FRANK C. ZUCKE

meRA €QUIPMENT (O.

1600 BRORDWRAY N€W YORK CITY

tHe NewesT AMPEX maeNeric 1ape Equipment
IS BEING DEMONSTRATED AT THE AUDIO FAIR!

Rooms 614 & 615

Audio & Video

PRODUCTS CORPORATION
730 Fifth Avenve, New York 19, N.Y. ¢ PlLaza 7-3091

Exhibiting at the Audio Fair — Rooms 614 & 615

Audio Fair
Exhibitors

IN ATTENDANCE
Radio Corporation of America (Cont'd.}

J. P. Taylor Julius Haber
C. M. Lewis W. O. Hadlock
L. T. Lalatka W. L. Lawrence
L. LeKashmun A K. Ward

R. H. Hooper D. R. Deakins

THE RADIO CRAFTSMEN, INC. 521
44;)111 N. Ravenswood Ave., Chicago 40,

Products: AM-FM tuners, amplifiers, tele-
vision tuners, complete television chassis.

IN ATTENDANCE

Johm H. Cashman Edward S. Miller
Howard J. Christianson

RADIO AND TELEVISION NEWS 515

RADIO-ELECTRONIC ENGINEERING
366 Madison Ave., New York 17, N. Y.

IN ATTENDANCE

Wm. A. Stoeklin
Harold Becker Harold Itenne
Murray Goldman Leonard L. Osten
W. Stanton Butler Jerome Jacobs

RADIO MACGAZINES, INC. 627 & Foyer

342 Madison Ave., New York 17, N. Y.
Publishers of AUDIO ENGINEERING
and the AUDIO ANTHOLOGY.

IN ATTENDANCE
C. G. McProud D. 8. Potts
Ladd Haystead Harrie K. Richardson
Sanford L. Cahn Harry N. Reizes
Sanford R. Cowan

RADIO MUSIC CORP. 520

Port Chester, New York
Products: Pickups, broadcast reproducers,
amplifiers, turntables, and pulse trans-
formers.

Oliver R-ad

IN ATTENDANCE

Lionel C. Cornwell, Pres.
J. Gionnucci, Vice-Pres.
Harold Lown, ¥Foreman

RANGERTONE, INC. 621

73 Winthrop St., Newark 4, N, J.
Products: Synchronous magnetic tape re-
corders.

IN ATTENDANCE
Col. R. H. Ranger P. M. Brubaker

A. V. Colabella C. H. Wirth

H. Gallina J. Drett

W. Braun

REEVES SOUNDCRAFT CORP. 546

10 BE. 52nd St., New York 22, N. Y.
Productg: Soundcraft blank recording
discs, magpetic recording tape, and mag-
netic recording film “Masgnastripe.”

IN ATTENDANCE
Don E. Ward William H. Deacy

David Ruark

REK-O-KUT COMPANY 636-637
38-01 Queens Blvd,, Long Island City 1,

N. Y.
Products: Challenger recorders, Rhythmas-
ter variable speed phonographs, Recitalist
3-speed phonographs, 16” cutting mecha-
nisms, transcription and recording turn-
tables, record players.

IN ATTENDANCE

George Silber Sydney Simonson
Ired Moulin

“THE REPRESENTATIVES” 528

New York Chapter, New York i
Products: ‘“‘Representatives” Hospitality.

IN ATTENDANCE
New York Chapter “Reps.”

HERMON HOSMER SCOTT, INC. 628

385 Putnam Ave., Cambridge 39, Mass.
Products: High-fidelity amplifiers; labora-
tory amplifiers; Dynaural amplifiers, noise
suppressors, converters, and preamplifiers;
equalizer-preamplifiers; sound level me-
ters; vibration meters; noise generators;
miscellaneous high fidelity and laboratory
equipment.

IN ATTENDANCE
H. H. Scott
D. R. von Recklinghausen
Victor H. Pomper
Edmund G. Dyett, Jr.
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Audio Fair
Exhibitors

J. B. SMYTH

3440 Schute, Montreal, Canada
Products: Acoustical Quad amplifier;
Acoustical corner ribbon loudspeaker;
M.S.S. tape and disc recorders and discs;
Wirek portable tape recorders.

IN ATTENDANCE
M. D. Collier

602

J. B. Smyth
P. J. Walker

SONOCRAFT CORP.

115 W, 45th St., New York 19, N. Y.
Products: Sound and recording equipment
and accessories—tape, disc, and wire—
professional, industrial, and educational;
transcription pliayers.

IN ATTENDANCE
Herbert H. Borchardt
Gerhard M. Behrendt
Elton Nachman
Joe Gschaar
Harold . Oppenheimer
Fred M. Lissa
Bert Gedzelman

STEPHENS MANUFACTURING
CORPCRATION 642

§538 Warner Drive, Culver City, Calif.
Products: Loudspealkers, microphones,
speaker systems and components.

IN ATTENDANCE
Robert 1. Stephens Irank H. Gilbert

SUN RADIO & ELECTRONICS CO. INC. 601

122-12¢ Duane St.,, New York 7, N. Y.
Products: Loudspeaker systems featuring
the following: Altec lLansing, Sun Radio,
Stephens Trusonic, Electro-Voice, Tanmoy,
Acoustical, Jim Lansing.

IN ATTENDANCE
Samuel Schwartz Samuel N. Gerard
Irving Greene Robert Smith
Irving Hodas Carrol Hobart
Morris Brewn Joseph Greenfield
Ozzie Reiter Walter Zuckerman
Al Goldberg Arthur Liebschutz
Charles Matluck George Ortiz
Sam Abrams Joseph Schwartz
Joseph Krpll

TECH LABORATORIES, INC. 609
]grerfen & Edsall Blvds., Palisades Park,

623

Products: Attenuators, potentiometers,
switches, bridges, precision attenuators,
reverberation generator, and EdiTall tape
splicing block.

IN ATTENDANCE

IE. Bjorndal
G. D. Harris
W. Richards

M. Bjorndal
G. Van Baaren
H. Kovarik

TERMINAL RADIO CORPORATION

§5 Cortlandt St.,, New York 7, N. Y.
Products: Latest and best high-quality
audio equipment and components, compris-
ing amplifiers, loudspeakers, record play-
ers and changers, pickups, tone arms, pre-
amplifiers and equalizers, styli, speaker
housings and enclosures, and other guality
audio accessories.

{N ATTENDANCE

Robert Ccrenthal Jack Simon
Maury Freeman Irwin Levy
Nat Sinreich

526

THE TETRAD CORPORATION 622
62 St. Mary St, Yonkers, N. Y.

Products: Diamond phonograph needles

and other audio manufacturers’ products

utilizing diamond styli.

IN ATTENDANCE
Morton V. Marcus Edward Weinberger
Emanuel J. Marcus LEdward P. Delaney
Jeanne M. Axelrod

TRIAD TRANSFORMER MFG. CO.

é??f}r Sepulveda Blvd., Los Angeles,
alif.
Products: Transformers, reactors, and her-
metic terminals; toroidal coils, high-fidel-
ity amplifier kit.

IN ATTENDANCE
L. W. Howard Ernest Ciover
George Clark Harry Miller
Bob Finlay Dan Greene

607
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ADVAN

MODEL 400-A

with
Half-Track Head
°
MODEL 401-A
with
Full-Track Head
°
15871/2 ‘RECORD

Inches Per Sec.

PLAYBACK

Full REMOTE
CONTROL

Solenoid operated mech-
anisms for all mechanical
motions.

UNIFORM RESPONSE . . . to 15,000 cps
at 72 ins. per sec.

LOW NOISE & DISTORTION LEVEL . . .
signal-to-noise ratio over 55 db at
either fape speed (as defined by
NARTB).

PUSH BUTTON OPERATION

LONG LIFE . . . precision built.

LOW MAINTENANCE . . . even with con-
tinuous use.

R
3‘
-

also

4 to 1 TAPE SAVING

. The valuable tape saving abil-
ity of Series 400 Recorders is

¢learly allustrated above — the - —~

young lady hoids four reels
which contain the identical pro-
gram formerly requiring the six-
teen reels shown on table. No
other recorder can give this re-
markable tape saving because

TYPICAL SERIES 400 OVERALL RESPONSE - FREQUENCY TN CYCLES PER SECOND

s 100 1000 19,000 15000
L i L I i

no other recorder is capable of
15,000 cycle performance at 71,
ins. per sec.; on but half the
width of the tape!

PORTABLE IN SINGLE CASE
or for RACK MOUNTING

PERFORMANCE . . . beyond comparison!

Published specifications of Ampex Recorders are conservative as
these typical check-out graphs on Series 400 show. Ampex check-
outs always excecd guaranteed performance but even the guaranteed
performance is sufficient to make Ampex the world's finest recorder!

INTERCHANGEABILITY OF TAPES . . . another unrivalled supe-
riority of Ampex, This means that recordings made on any Ampex
can be played back on any other Ampex (of like speed) with iden-
tical high fidelity and timing.

.. . gives complete description and
specifications of the Series 400

*ASK FOR BULLETIN A-211 z
L Amrex Magnetic Tape Recorders.

AMPEX ELECTRIC CORPORATION

‘AA Redwood City, California

Distributors in Principal Cities

tic RECORDERS
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Today’s Popular Priced
gadf Se//ing

Hi-Fidelity
AMPLIFIER

Model 2122A-R |

Expressly designed for music lovers—for
any type built-in or custom job—who are
seeking a medium priced, high quality,
high fidelity amplifier. In addition to hav-
ing inputs for a radio tuner and any Crys-
tal pickup, it contains two special inputs
for the new type Magnetic pickups.
Built-in pre-amplifiers and individual
equalization of each of these Magnetic in-

599
Export Office

puts assures proper match and response.
Bass and Treble boost, plus attenuation,

makes it possible for the operator to ad-
just the tone to his most exacting tastes.
Adjustable output permits
proper matching to most types of speakers.
Model also available without remote con-
trols. Write today for bulletin.

impedance

BELL SOUND SYSTEMS, INC.

Marion Road, Columbus 7, Ohio
: 4900 Euclid Avenue, Cleveland 3, Ohio

OVER 9000 C(_)PIES SOLD

m STILL GOING STRONG!

audio
anthology

. $2.00

Paper cover .

Distributors write for quantity discount

The long awaited compilation of reprints from early issues of
AUDIO ENGINEERING, most of which are unobtainable.
Contains 37 articles on the following subjects:

® Amplifiers g
® Speakers o
® Noise Suppressors b

Phonograph Equipment
Tone and Loudness Controls
Dividing Networks

These articles have been of great interest to readers of AUDIO ENGINEER-
ING over the past three years. Assembled in one volume, they comprise
the most authoritative reference work for the audio hobbyist.

F———————- CUT OUT—MAIL TODAY - —— — — — —

Book Division, Dept, A9
Radio Magazines, Inc,

342 Madison Ave., New York 17, N. Y.

Audio Anthology.

I
|
|
| Sirs: Enclosed is my [] check [] money
|
|
|

order for copies of the

AUDIO ENGINEERING o

WWW amenaaaradiehietary com

Audio Fair
Exhibitors

UNIVERSITY LOUDSPEAKERS, INC. 611

80 S. Kensico Ave.,, White Plains, N. Y.
Products: 1-way, 2-way, and 3-way high-
fidelity speaker systems which may be
constructed by the audio enthusiast at
unusually low cost; public address speak-
ers of all types.

IN ATTENDANCE
Irving Golin Larry Epstein
Bob Reiss Saul White
Sidney Levy Abe Cohen
Arthur Blumenfeld Seymour Blumenfeld

U. S. NAVAL SCHOOL OF AVIATION
MEDICINE 547

Acoustic Laboratory

Naval Air Station, Pensacola, Florida
Products: Audiometric research, pulse
type, relative to hearing losses due to
noises; Audiogrametry.

IN ATTENDANCE

Professor J. W. Black

UNITED TRANSFORMER COMPANY

150 Varick St., New York 13, N. Y.
Products: Transformers, amplifiers, kits,
and filters.

522

IN ATTENDANCE
Bob Mitchell
S. Mannville
Ted Craig

S. L. Baraf
Joe Barecci
Hank Russell

WAVEFORMS, INC. 552-553

333 Sixth Ave, New York 14, N. Y.
Products: High-fidelity amplifiers, audio
oscillators, tuners, education equipment,
horn-loaded speitker enclosure.

IN ATTENDANCE
Howard T. Sterling Ben Bell
W. W. Chamberlin George Shapiro
Edgar Judefind

WEATHERS INDUSTRIES 541
510 Richey Ave.,, W. Collingswood, N. J.
Products: Wide-range FM pickup, high-
quality audio system.
IN ATTENDANCE
Paul Weathers

New Lenkurt Executive

Wallace R. MacGregor, formerly com-
mon-carrier engineer on the staff of the
FCC, has joined Lenkurt Electric Sales Co.
to handle government sales for carrier tele-
phone and telegraph systems. His immedi-
ate function is management of two new
branch offices in Washington, D.C. and
Monmouth County, N. J.
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LETTERS
[from page 10|

tially negated by the grcater value of hear-
ing sensitivity at this {requency.
Victor Brociner,
Brociner Electronics Laboratory,
1546 Second Avenue,
MNew York 28, N. Y

The **“Wanted’’ Department
Sir:

Here is an outstanding example of “what
I don’t know about it would fill a book.” T
would like to sce some good down-to-earth
expositions, complete with curves and 'scope
traces, on the following subjects. Possibly
some other non-engineer readers would, too.

Square-Wave Analysis—You design an
amplifier that is flat as a board from 20 to
20,000 cps, has graceful overload charac-
teristics, etc., and then you put a 10,000-cps
square wave through it and come face to
face with the facts of life. You sce either
a slanted leasding edge due to slow rise time
or a fast rise time with overshoot; vou see
damped. oscillations starting at the leading
corner and superimposed on part of the
top of the square (?) wave, or undamped
oscillations across the cntire top; vou sce
any number of strange phenomena. Now,
what do you do?

FM Quality—What is the relative quality
of the various types of FM “detectors”
from the standpoint of frequency response,
IM and harmonic distortion, and what para-
meters affect them?

Al Fiters—High-pass. low-pass. and
rejection filters are useful for various types
of measurenients. For those without pro-
fessional equipment, how can we make then.
how should we use them, what about termi-
nations, etc.

Feedback—There seems to he consider-
able information (or misinformation) on
this subject, particularly by the “as much
as it will stand” school. What effect does
feedback have on stages ahead of those
included in the feedback loop? How do we
apply both current and voltage feedback
over a single stage, and what would happen
it we did? What values of fecdback re-
sistors should be used with voltage-feedhack
stages in comparison with the plate and
following-grid resistors? How should we
use RC networks in a feedback loop for
frequency corrections, including the neces-
sary cautions, values, curves, etc.

Miscellaneons—What are the advan-
tages and methods of cross-neutralizating in
audio amplificrs* How do we determine
what value of cathode resistor is correct
with different values of load and following-
grid resistors? Is there a nomograph for
this? The whole subject of operating tubes
under other than published conditions should
be explored.

And so it goes, but I'd better sign off
before you suggest that [ switch to some
other activity where my ignorance is not
quite so abysmal.

Charles M. Schaefer,

433 Oakridge Avenue,

North Plainfield, N. J.
(IWVe accept the challenge. 1le will get
sone of this snaterial, just for you. And if
anyone else wants to read it, he may do so.
Ed.)

£
|

WHEN QUALITY oF RECORD
'REPRODUCTION IS ALL- IMPORTANT
SPECIFY ASTATIC'S

CAC-J

CRYSTAL
CARTRIDGES -

OME FOLKS are just plain critics . . .

others are super-critical in the sense
that they have to have the best there is, no matter
what . . . and still others want the best in record
playing equipment merely because they can't
stand serious music served up any other way.
Regardless of which type they are, you are bound
to please the fussiest with Astatic’s CAC-] Crystal
Cartridge. This is the cartridge which has been
so highly praised in print by professional critics.
Astatic developed the CAC] in conjunction with
the Engineering Research and Development
Department of CBS to match the recording charac-
teristics of LP records. Output is approximately
0.6 volt at 1000 c.p.s. on Columbia No. 103 test
record, 1.0 volt on RCA 12-5-31-V test record.
The resulting performance quality . . . with equal
fidelity on either 33% or 45 RPM records, truly
sets today’s standard of perfection.

ALSO AVAILABLE IN
MODEL FOR 78 RPM RECORDS

Model CAC-78-] has 3-mil needle for 78 RPM records, incor-
porates the same engineering advancements, and offers the

same performance superiority of the CAC.J.

ORPORATION

CONNEAUT, OHIO

IN CANADA: CANADIAN ASTATIC LTD, TORONTO, ONTARIO

Astatic Crystal Devices manufactured under Brush Development Co. patents.
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NEW PRODUCTS

e Transmission Measuring Set. Designed
essentially for the measurement of voice
transmission systems, the new Daven
Type 12A transmission measuring set is
an a.c. operated, rack-mounted instrument
equipped with d.c. blocking capacitors in
source output and receive input circuits
to prevent interference with operation of
dial telephone equipment. Output imped-
ance is 600 ohms resistive with level ad-
justment from +10 to -35 db in 1 db

wr g
i o, bl
e es_%%\ 4
| ol

o

steps. Distortion
proximateiy 45 db below signal level and
are held at a constant ratio irrespective of
output level. Controls permit adjustment
of 1000-cps oscillator frequency + 30 cps.
The receive section of the 12A consists of

and noise out are ap-

a high-gain wide-range amplifier whose
range is variable from +20 to -60 db at
full scale meter reading in steps of 10 db.
By utilizing the meter scale the range is
extended to - 80 db. Two halanced inputs
are provided. 600 ohms terminating and
600 ohms bridging. The Daven Company,
191 Central Ave, Newark, N. J.

® PM-AM Tuner. Custom builders of high-
quality home music systems will welcome
the new 303A FM-AM tuner recently an-
nounced by Altec Lansing. Equally well-
suited for industrial and broadcast appli-
cations, the

303A contains a built-in

power supply and a multistage audio am-
plifier including a preamplifier for mag-
netie-type pickups. Conirols inctude four-
position channel selector, three-step equal-
izing selector for record crossover {tre-
quencies, continuous control for rise and
droop in both treble and bass, and volume
control. Cathode-follower output stage
permits up to 50-ft. separation of the
tuner and the power amplifier with which
it is used. Panel is tastefully finished in
brushed brass. Both AM and FM sections
of the 303A incorporate AVC and make
use of a magic eye for precise tuning.
Altec Lansing Corporation, 9356 Santa
Monica Blvd., Beverly Hills, Calif.

e Remote-Control Amplifier. Newest entry
in the field of high-quality audio equip-

56

ment is the Bogen Model HO10 power
amplifier and Model RXPX remote con-
trol and preamplifier. An all-triode unit
rated at 10 watts, the HO10 delivers fuil
output with less than 1.3 per cent distor-
tion. Frequency range is 20 to 20,000 c¢ps.
The Model RXPX remote unit provides
full control at distances up to 25 feet
from the power amplifier. Controls pro-
vided include separate bass and treble
adjustment, volume control, and a 7-posi-
tion selector switch. The selector switch
is unusual in that its four phonograph
positions are marked in terms of turnover
frequencies, thus providing instant front-
panel adjustment for most any given re-
cording. Remaining three positions are for
tuners. Detailed specifications will be sup-
plied on request hy David Bogen Com-
!i}aniv, Inec., 663 Broadway, New York 12,
AN e

e Low-Voltage Variable Transformer. The
ever-present laboratory need for a con-
trollable source of low-voltage 60-cps

power is sntisfied with the new Type 71-A
Variac transformer,
by General Radio Company,

recently announced
275 Massa-

chusetts Ave., Cambridge 39, Mass. The
unit is unique for transformers of this
type in the fact that the secondary wind-
ing is isolated. Insulation between coils
and to the core will withstand a 1250-volt
breakdown test. The transformer is sup-
plied with attached cord and plug for 115-
volt input. Continuous output current rat-
ing is 5 amps with a voliage range from
zero to 13 volts.

o Two-Speed Portable Tape Recorder. Tm-
proved operating flexibility and remark-
able economy are inherent in the new
Pentron portable tape recorder-reproducer.
Completely re-stvled by a well-known firm
of industrial designers, it is also excep-

push-
33/4 or
automatic equalization for

It features
either

tional in appearance.
button speed change for
7/2 in./sec,
either speed, and a push-button editing
key which permits correction of record-
ings while tape is playing. Level indica-
tion is hy means of the conventional
magic eve. Interlock switch prevents acci-
dental erasure. Supplied with crystal mi-
crophone. Jacks provided for microphone,
tuner, auxiliary speaker, and amplifier.
Avadlable with single-track head on spe-
cial order. Complete unit with all acces-

sories weighs 27 1Ibs. Literature will be
supplied free on request to the I’entron
Corporation, 221 E. Cullerton St., Chicago,
16, Illinois.

e Transcription-Type Turntable. Type

201B/3 is an improved version of the Gar-
rard governotr-controlled
type

transcription-

motor-and-table assembly. It is a

self-starting induction-tyvpe unit which
operates al either 33 1/3 or 78 rpm. Fea-
tured is one-shot lubrication, the only
maintenance required being occasional
lubrication of bearings through a single
oiling point located in the top of the
spindle. Speed regulator is mounted on an
extension arm which permits adjustment
while 16-in. records are playing. Garrard
Sales Corporation, 164 Duane St, New
York 11

e Metal-Surfaced Dielectric. Many uses in
the printed circuit field are predicted for
Chemelec Multi-Bond, a new series of
metal-surfaced dielectric materials avail-
able from the IFluorocarbon Products Di-
vision of United Staties Gasket Company,
Camden 1, N. J. Dielectric materials in-
clude pure fluorocarbon resins such as
Teflon, and mixtures of fluorocarbon
resins with various other materials such
as asbestos, miea, glass, ceramics, and
quartz. Available metal surfaces include
aluminum, copper, Alnico, Monel, lead,
mu-metal, tin, magnesium, iron, Nichrome,
bronze, and the precious metals. Sheets

T

may be metalized on one or both surfaces.
Standard thicknesses of the dielectric ma-
terial range from .030 in. to 1.5 in,, and of
the conducting metal surfaces from .004
to .25 in. Standard sheet sizes are 8§ x 8 in.,
12 x12 in, and 36 x 36 in.

e Tiny Power Resistor. Remarkably high
power rating for given size is a fealure
of the new Dalohm line of resistors manu-
factured by Dale Products, Inc., Colum-
bus, Nebraska. Available in power ratings
from two to fifty watts, and in resistance
values from 1 to 12,000 ohms, the Dalohm
resistors supplied with standard tolerance
of one per cent. Resistance elements are
sealed with a silicone material, making
them impervious to moisture. Tempera-

[Continued on page 58]
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“near-perfect service to the largest purchaser . . . and nothing less to the smallest.”

e We, at Leonard's, take justifiable pride in our growth. Yet, in a sense, we feel that the responsi-
bility lies mostly with you—our customer. It is you who have been quick to realize that Leon-
ard’s offered something in return for your patronage—an added service. Our sincere desire to
assist you—whether it be for a stylus or a complete audio system—was quickly recognized. For
that we thank you; and pledge assurance that we shall continue to serve your every need—small
or large. That is our creed.

M/Aaf :bo you o[)ooé jor in a /Oolau/ar /Qm'ceol
High Frdelity Amplificr?

The magnificent performance and versatile adaptability of the DB 10 are
the main reasons why it has established an unmatched record for sales and
acceptance throughout the world. Incorporating a built-in preamplifier

with inputs for all high fidelity pickups and extremely cffective bass and
;/le jamoud treble controls, it is considerad by discriminating critics to be without peer
in the popular price range. Power Output—10 watts at 3%. Peak—15

Bogea watts. Frequency Response—30 to 18,000 cps. 1 db.

pel0 0 NET ..

As an introduction, we are giving away absolutely free as a door
prize one latest
AUDIO TELEPHONE: CORTLANDT 7-0315 oo AT.3C
) /e Tape Recorder.
FAIR ¥ Y (0C.  WRITE FoR
HEADQUARTERS é/ \% A;I/(l, 7 OUR LATEST

HI H
SUITE 536 69 CORTLANDT ST., NEW YORK 7, N. Y,

CATALOGUE
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A challenging answer

to low cost, wide-angle
high fidelity reproduction.
Diffusicone-12 is a newly
{ engineered speaker with

exclusive . dual concentric

cone design, which diffuses

the normally beam-like high |
frequencies. Results in excep- i
tionally uniform response . . .
assures full range reception over ‘
the entire listening area.

» , ,4 4e G‘UNIVERSITY LOUD.SPEA!(ERS INC.

80 So. Kensico Ave., White Plains, New York

X SONOTONE sAYS . . .

“in combination the response indicator
and sonic analyzer have facilitated the
investigation of frequency response and
signal analysis.”

Automatically separates frequency com-

ponents of audio waves; measures fre- i
quency and amplitude. AP-1 tunes re- T
petitively, once per second, through a
frequency range from 40 to 20,000 cps.

: —
rPanoramic Sonic Analyzer AP-1 i x}‘iM»‘ . :
- o

Panoramic Sonic Response Indicator G-2

Determines amplitude vs. frequency char-
acteristics of systems between 40 and
20,000 cps. Used for research development
or production line testing of amplifiers,
speakers, filters, transmission lines, re-
ceivers.

PANORAMIC CAN FACILITATE YOUR
PRODUCTION! WRITE FOR COMPLETE
DETAILS TODAY.

RADIO PRODUCTS, INC. 8-14 S. 2nd Ave., Mt. Vernon, N. Y.
MOunt Vernon 4-3970

NEW PRODUCTS

[From page 56]

ture coefficient is substantially flat, re-
sistance shift being less than 0.00002 per
cent per degree centigrade.

e Time-Delay Generator. Developed es-
sentially for laboratory and experimental
work, the Model A-4 time-delay generator
is a devwe for producing delays variable
in interval from 10 microseconds to 10 sec-
onds. Its range of usefulness includes

measurement of unknown delay intervals,
generating specific delays for simulation
ol sonar ranges, and providing delayed
sweep for synchroscopes. llutherford Elec-
Imm(ﬂ Co., 3707 S. Robertson Blvd., Culver
City, Calif.

e High-Quality Headphones. lixceptional
frequency range and low distortion com-
bine to build acceptance for the new Type
BA Brush headphones wherever there is
need for fidelity in headphone reproduc-
tion. Of particular interest is the fact

that the phones are equipped with a
Metalseal crystal element to provide free-
dom from problems caused by high hu-
midity. Available as double headset, single
hendset, or in lorgnette style. Brush De-
velopment Company, 3405 Perkins Ave.,
Ctleveland 14.
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LOUDSPEAKER ENCLOSURES |

[from page 38] |

field reciprocity method.?- 3 A sinusoidal
input was applied to the loudspeaker |

system under test by means of the com-

bination RCA-68B beat-frequency ﬂ ‘l

oscillator and a BA-14A amplifier. The ea quarterd or

voltage applied to the loudspeaker system ’ ‘

was measured by means of a Ballantine SO U N D & R E CO R D I N G

shown in Fig. 4, and the microphone ‘ Q g

and the small loudspeaker mechanism ‘ E UIPM ENT & ACCESSORIES
| .

voltmeter. The measuring apparatus is
of Fig. 1 under test in the free field
sound room are shown in Fig. 5. The
response-frequency characteristics illus-
trated and described in the sections ’
which follow were obtained by means

of the apparatus and arrangements de- |
scribed above. j

Sphere

The first consideration will he the l
combination of the direct-radiator loud-
speaker mechanism of Fig. 1 and the
spherical enclosure as shown at (A) ‘
in Fig. 2. The axial response-{requency
characteristic thus obtained was cor- i
rected so that the volume current pro-
duced by the mechanism was inversely |
proportional to the frequency, as pre-
viously described. The response-fre-
quency characteristic® 7 of the combina-

1H, F. Olson, RCA Revicw, Vol. 6, ‘
No. 1, p. 35, 1941.

5 Olson, [ilements of Acoustical En-
gineering, D. Van Nostrand Company,
New York, 2nd Edition, 1947, p. 345. ]

6 The response-irequency characteristics
depicted in this paper were obtained on
enclosures having the dimensions given.
T'lhe response-frequency characteristics for
enclosures of other dimensions can be ob-
tained by multiplying the ratio of the |
linear dmmersions of the enclosure given in

this paper to the linear dimensions of the ® ALTEC-LANSING ® GARRARD ® REVERE
new enclosare by the frequency of the ® AMPRO ® GRAY ® SHURE
response-frequency characteristic given in ® ASTATIC ® MAGNECORD e SOUNDCRAFT
this paper. For example: if the linear e ATLAS ® MASCO ® TELEX
dimensions of the new enclosures are two { e AUDAK ® McINTOSH e TURNER
times those pf the enclosures described, the e AUDIO DEVICES ® MINNESOTA o V-M
frequency scales of FFigs. 6 to 17 inclusive | ® BELL MINING ® VOCATRON
should be multiplied by one-half. | g | ® BOGEN e PENTRON e WEBSTER-

" The theoretical and experimental sound |
pressures on a sphere as a function of the ¢ BROOK ® PICKERING CHICAGO
frequency for an impinging plane wave of | ® BROOKS ® PRESTO ® WEBSTER
constant intensity have been investigated | ® BRUSH ® PROCTOR ELECTRIC
by G. W. Stewart, Phys. Rev., Vol. 33, o CALIFONE e RADIO ® WESTERN
No. 6, p. 467. 1911, S. Ballantine, Phys. e CAPPS STYLI CRAFTSMEN ELECTRIC
Rev., Vol. 32, No. 6, p. 988, 1928 and Muller, | e CARTER Py RECOTON ® WILCOX-GAY

Black and Dunn, J. Acous. Soc. Am., Vol. | _ 0.
10, No. 1, p. 6, 1938. The results reported ‘ ® ELECTRO-VOICE ® REK-O-KUT AND OTHERS

by these investigators agree with those de-
picted in Fig. 6. This is to be expected J
from the reciprocity theorem which states
that under appropriate conditions the source
and observation points may be interchanged ‘

without altering the response frequency
characteristics of tlic srysfem. See Olson, | 3’d floar E ]o] SRVS ?4§thAStT It?\l N York 19. N. Y
es reet, New Yor ,NLY.

Elements of Acoustical Engineering, D. |

R o R b Next to Times Square LUxemburg 2-1750
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with the Peerless hi-quality 18 watt TRIODE
output amplifier kit. Heart of this kit is the
Peerless S-240-Q output transformer, con-
clusively proved superior to ali competition
in square wave tests. Amplifier's response
is flat from 20 to 20,000 cps for radio input.
Phono input is equalized for variable reluc-
tance pickup. Simple modification adapts
amplifier for use with microphone. Kit con-
tains all basic components and instructions
for assembly.

9356 Santa Monica Blvd., Beverly Hills, Calif
161 Sixth Avenue, New York 13, New York

L

SQUARE WAVE TEST

Triode
Amplifier
Kit

PROVES PEERLESS BEST

PEERLESS

Electrical Products

Division

New York Michigan-Ohio
Area Area
G. Curtis Engel Edwards-Lohse & Co.
P. 0. Box 569 2123 E. 9th St

Ridgewood, N. J.
Ridgewood 6-7878

Rm. 510
Clevcland, Ohio
Tower 1-5753
Northern California

David Ross, 1355 Market St.
San Francisco, Calif., Klondike 2-3038

CAON

SE

N~/

Sixteen years serving the Audio Industry

PROFESSIONAL
AUDIO
EQUIPMENT

Controls, Attenuators, Amplifiers, Equalizers, Audio
Accessories, and Magnetic Recording Components.
9 tel tel

Factory Representatives

Wisconsin-lowa
Minnesota Area

A. J. Warner Co.
5022 29th Ave., So.
Minneapolis, Minn.

Drexel 1895

Pacific Northwest

Jas. J. Backer Co., 2321 Second Ave.
Seattle 1, Wash., MAin 8811

New England
States Area
Samuel Hooker
397 Highland Ave.
Winchester, Mass.
Winchester 6-2745

CINEMA ENGINEERING COMPANY

1510 WEST VERDUGO AVENUE, BURBANK, CALIFORNIA

Export Agents: Frazar & Hansen, Lid. = 301 Clay Street * Son Francisco, Calif., U. S, A,
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tion of a small direct-radiator sound
source in which the volume current is
inversely proportional to the frequency
and a large spherical enclosure is shown
in Fig. 6. It will be seen that the re-
sponse is uniform and free of peaks and
dips. This is due to the fact that there are
no sharp edges or discontinuities to set
up diffracted waves of a definite phase
pattern relation with respect to the pri-
mary sound emitted by the loudspeaker.
The diffracted waves are uniformly
distributed as to phase and amplitude.
Therefore, the transition from radiation
by the loudspeaker mechanism into 4«
solid angles to radiation into 2x solid
angles takes place uniformly with re-
spect to the frequency. It will be noted
that the sound pressure increases uni-
formly in this transition frequency. The
ultimate pressure is 6 db higher than
the sound pressure where the dimension
of the sphere is a small fraction of the
wavelength.

Hemisphere

The axial response-frequency charac-
teristic of the loudspeaker mechanism of
Fig. 1 mounted in the hemispherical
enclosure of (B), Fig. 2, is shown in
Fig. 7. The sharp discontinuity at the
boundary of the spherical and plane
surfaces produces a strongly diffracted
wave. There is a phase difference be-
tween the primary and diffracted waves
which results in peaks and dips in the
response-frequency characteristic cor-
responding to in and out of phase re-
lationships between the primary and
diffracted sound. A physical explanation
of the phenomena is as follows: The
sound flows out in all possible directions
from the sound source. The sound which
follows the contour of the spherical
surface encounters a sudden change in
acoustical impedance at the intersection
of the plane and spherical surface. A
reflected wave is sent out at this point
in all possible directions. The distance
from the diaphragm of the loudspeaker
niechanism to the circular diffracting
edge is #/2 feet. The distance between
the plane of the diaphragm and the plane
containing circular diffracting edge is
1 ft. Therefore, the difference in path
between the primary and the diffracted
wave at the observation or measure-
ment point on the axis is (w/2+1) ft.
The sound wave which {follows the
contour of the spherical surface en-
counters a decrease in acoustical imped-
ance at the boundary of the spherical
and plane surfaces, and the diffracted
or reflected wave suffers a phase change
of 180 deg. Therefore, when the distance
(w/2 +1) ft. corresponds to odd multi-
ples of one-half wavelength, there will
be maxima of response because the pri-
mary and diffracted waves are in phase.
The maxima will occur at 215, 645, 1075,
etc. cps. It will be scen that this agrees
with experimental results. When the
distance (w/2+1) ft. corresponds to
multiples of the wavelength, there will
be minima in the response because the
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primary and diffracted waves are out of
phase. The minima will occur at 430,
860, 1290, etc. cps. It will be seen that
this agrees with the experimental results.

Cylinder

The axial response-frequency charac-
teristic® of the loudspeaker mechanism
of Fig. 1 mounted in the center of one
end of the cylinder of (C), Fig. 2 is
shown in fig. 8. The sharp boundary at
the intersection of the plane and cylindri-
cal surface introduces a strongly dif- |
fracted wave. The distance from the
mechanism to the circular boundary is
1 ft. Therefore, since the diaphragm and
the edge lie ir: the same plane, the path
difference between primary and dif- |
fracted wave is 1 ft. Following the
explanation of the preceding section,
there should be maxima of response at
550, 1650, 2750, 3850, etc. cps, and there
should he minima of response at 1100, . ;
2200, 3300, ctc. cps. It will be seen that ' > EIoLe
there is remarkable agreement with the s’@\'g
experimental results of Fig. 8. It is also ’ A\ N
interesting to note that the variations
in response are very great, being of |
the order oi 10 db.

The axizl response-frequency charac- HIGH FIDELITY - 12 P. M.
teristic of the loudspeaker mechanism

of Fig. 1 mounted in the cylindrical sur- | T lm AX ! 0 % ! 50
face of the cylinder of (D), Fig. 2, is | & E #FJ Az ]

shown in Fig. 9. Again the sharp bound- T

ary between the cylindrical and the plane

his 12-in. high fidelity unit has a twin-curvilinear dia- SPECIFICATION

surfaces produces a diffracted wave. phragm (British patent No. 451754). A caref.ully designed mag- i pe—
However, the path difference between net assembly using anisotropic material provides a total flux of 40/15.000 c.p.s.
the primary and diffracted wave is not 158,000 maxwells on a 1_%'"" pole. The back centering device Overall Diameter
g : s is a dustproof bakelised linen disk with concentric corrugations. 12 in.-31.3 cms.
confined to a single discrete distance. skt . . . Tt
Tl f H o o ¢ The cembination of these features gives this precision-built in- Overall Depth
NSRS feIREA1 13- PTEETR b TPETIVIRENEIS g strument an oustandingly wide coverage from 40 to 15,000 6 in.-17.6 cms.
sponse are not as pronqunce_(,l as in the c.p.s. free from bass modulation effects. An ideal high fidelity Fundamental Resonance
case of (C}, as shown in Fig. 8~_ Erom reproducer for the record enthusiast and the connoisseur of 55 c.p.s.
the response frequency characteristic of wide range musical reproduction, it gives exceptionally fine Voice Coil Diameter
Fig. 9, it would appear that the effective transient and frequency response. 134 in.-4.4 cms.
distance between the primary and dif- Voice Coil Impedance
- primary | U. S. NATIONAL SALES VS ohes at 400 ¢.p.s.
fracted wave is about 1.17 ft. As would Maximum Power Cap.
be expected, this means that the forward WILLGOLD ELECTRONICS SALES CORP. 15 Watts Peak A.C.
portion of the diffracting edge plays the 350 Fifth Avenus, New York, N. Y. Flux Density
predominant part. New England Office Chicago Office 14,000 gauss
Harold A. Chamberlin Harry Halinton Co. Net Weight
Cube | 3V Milk St., Boston 9, Mass. 612 N. Mich. Ave., Chicago 11, III. I(§8l1b5~ :‘3)015-
i Pacific Ceast Office Canadian Office S i
The axial response-frequency charac- | Perlmuth-Colman & Associates, Inc. A, C. Simmonds & Sons, Ltd. F'"E'::::;-rev Rivelling
teristic? of the loudspeaker mechanism 1335 Flower St., Los Angeles, Calif. 100 Merton St., Toronto 12, Can. o

of Fig. 1 mounted in the center of one X
of the faces of the cube (E), of Fig. 2, Renilecluredity

is shown in Fig. 10. The sharpboundary | GO O DM ANS INDUSTRIES LIMITED
at the edges of the cube produces a WEMBLEY MIDDLESEX ENGLAND
strongly diffracted wave. The average
path between the mechanism and the — _—

8 The theoretical and experimental sound
pressures omn the center of the face of a

cylinder as a function of the frequency | O‘Q’é v’
have been investigated by Muller, Black
and Dunn, J. Acous. Soc. Am., Vol. 10, w

products of the

No. 1, p. 6, 1938. The results reported by
these investigators agree with those depicted
in Fig. 8. This is to be expected from a
consideration of the reciprocity theorem.
See footnote 7.

9 The theoretical and experimental sound
pressures on the center of a face of a cube
as a function of the frequency have been -
investigated by Muller, Black and Dunn,

J. Acous. Soc. Am., Vol. 10, No. 1, p. 6, tl lo eo

1938. The results reported by these in-

CINEMA ENGINEERING COMPANY
are distributed by

vestigators agree with those depicted in PRODUCTS CORPORATION

Fig. 10. This is to be expected from a con- 730 Fifth Avenue, New York 19, N.Y. ¢ Plaza 7-3091

el seeuRolly FecinostiyMilicotond v Exhibiting at the Audio Fair — Rooms 614 & 615
ootnote /.
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“towards perfection...”’

QOutput: 10 watts at less than 1%
distortion.

Frequency Response: 20 to 40,000
Cps i— 1 db.

Selector switch for phono and radjo.

Remote control panel incorporating
pre-amplifier.

Infinitely variable bass and treble

controls.

Listen to Arrow’s radio
program—WABF, 9 to
10 every Friday night,

’

T
£
es0ccccccescscccccee | - — Beyond Comparison at $9N9E.T50

The MA10 has been designed and built by Lowthers of England
specifically for the discriminating American audio-phile, using
standard parts and American tubes. As everything Arrow sells, it
has undergone rigid laboratory tests. Results show its value to be
unsurpassed . . . its reproduction to be far above any other amplifier
in the 10 wart class...its stylish remote control unit to be ideal
for custom-building.

Arrow has in stock and on demonstration, in its large modern sound
studio, a complete selection of fine high fidelity equipment of all

manufacturers.
Write for catalogue #7-A

ARROW ELECTRONICS, INC.
82 CORTLANDT ST., NEW YORK 7, N. Y., DIGBY 9-4714

Visit Arrow at the Audio Fair, Room 650, Hotel New Yorker, Nov. 1, 2, & 3.
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* PILTER VERSATILITY

£ S .3
Check your filter problems at Lenkurt. Lenkurt combines
filter know-how - gained from years of carrier engineer-
ing—with the most modern facilities for molding precision
magnetic parts, wind-
ing toroids in a wide
range ol sizes and
scaling assemblies for
maximum life,
Small-sized hermet-
ically-scaled unit illus-
trated contains two
filters: a low-pass and
a band-pass, designed
for single sideband
carrier application.
Other types to your
specifications. Write:

!
i

LENKURT ELECTRIC €O.

| SAN CARLOS  « CALIFORNIA

edges is about 1.2 ft. Therefore, since
the diaphragm and the edges lie in the
same plane, the path difference between
the primary and diffracted waves is 1.2
ft. Following the explanations of the
preceding sections, there should be
maxima of response at 460, 1380, 2300,
3200, etc. cps, and there should be
minima of response at 920, 1840, 2760,
etc. cps. There is reasonably good agree-
ment with the experimental results of
Fig. 10.

Cone

The axial response of the loudspeaker
mechanism of [74g. 1 mounted in the
apex of the cone, (I') of Fig. 2, is shown
in Fig. 11. The sharp boundary at the
base of the cone produces a diffracted
wave. The distance from the mechanism
to this edge is 1.3 ft. The distance be-
tween the plane of the diaphragm of
the mechanism and the plane of the base
is 0.95 ft. Therefore, the difference in
path between the primary and diftracted
waves is 2.25 ft. IFollowing the explana-
tions of the preceding sections, there
should be maxima of response at 250,
750, 1250, etc. cps. and there should be
minima of response at 500, 1000, 1500,
2000, ctc. cps. There is very good
agreement with the experimental results
of Fig. 11. Another interesting fact is
that the average magnitude of the re-
sponse does not increase as rapidly with
frequency as in the case of the examples
in the preceding sections. This is due
to the fact that the free space subtended
by the loudspeaker mechanism is 2.6
steradians as compared to 2z steradians
for most of the other systems considered
in the preceding sections. Therefore, the
ultimate sound pressure occurs at a
higher frequency than in the case of
enclosures in which the loudspeaker sub-
tends 24 steradians.

The axial response of the loudspeaker
mechanism of Fig. 1 mounted in the
apex of the double cone, (G) of Fig. 2,
is shown in Fig. 13. The sharp boundary
at the bases of the cones produces a
diffracted wave. The phase differences
between the primary and diffracted
waves are the same as those of the single
cone. The performances of the single
and double cone are about the same,
as will be seen by comparing Figs. 11
and 12.

Pyramid

The axial response of the loudspeaker
mechanism of Fig. 1 mounted m the
apex of the pyramid, (A) of Fig. 2,
is shown in Fig. 13. The sharp boundary
at the base produces a diffracted wave.
The average distance from the mecha-
nism to this edge is 1.6 ft. The distance
between the plane of the diaphragm of
the mechanism and the plane of the base
is 0.95 ft. Therefore, the difference in
path between the primary and diffracted
waves is 2.55 ft. Following the explana-
tions of the preceding sections, there
should bhe maxima of response at 220,
660, 1100, etc. cps, and minima at 440,
880, 1320, etc. cps. There is very good
agreement with the experimental results
of Fig. 13. The shape of the response-
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frequency characteristics is similar to
that of the cone of a preceding section.
As in the case of the cone, the ultimate
response occurs at a relatively high
frequency.

The axial response of the loudspeaker
mechanism of Fig. 1 mounted in the
apex of the double pyramid, (I) of Fig.
2, is shown in Fig. 14. The sharp bound-
ary at the base of the pyramid produces
a diffracted wave. The phase differenccs
between the primary and diffracted
waves are the same as those of the single
cone. The performance of the single
and double cone are about the same, as
will be seen by comparing Figs. 13
and 14.

Truncated Pyramid and Rectangular
Parallelepiped Combination

From the preceding examples, it will
be seen that wide variations in the re-
sponse-frequency characteristics occur
when there is a sharp boundary or edge
upon the surface of the enclosure which
produces a strongly diffracted wave.
The diffracted wave is further accent-
uated when all paths from the mecha-
nism to the boundaries or edges are the
same. The truncated pyramid and rec-
tangular  parallelepiped  combination
shown at (J) in f%g. 2 is designed with
the object of reducing sharp boundaries
on the front portion of the enclosure.
Furthermore, the distances from the
mechanism and the edges are not all the
same. The response frequency charac-
teristic of the loudspeaker mechanism
of Fig. 1 mounted in the enclosure (J)
is shown in F7g. 15. 1t will be seen that
the response is quite uniform and free of
large maxima and minima. This bears
out the idea that the reduction of sharp
boundaries on the surface of the en-
closure and the elimination of equal path
lengths from these boundaries to the
mechanism will yield smoother response
frequency characteristics.

Rectangular Parallelepiped

The rectangular parallelepiped in all
its possible variations in dimensions is
the most common direct-radiator loud-
speaker enclosure. One of the obvious
reasons for this state of affairs is that
this shape is the simplest to fabricate.
This is unfortunate, because the rec-
tangular parallelepiped produces diffrac-
tion effects which adversely modify the
response-frequency characteristic of a
direct-radiator loudspeaker mechanisn.
The response-frequency curve of Fig.
16 was obtained with the loudspeaker
mechanism of Fig. 1 mounted in the
rectangular parallelepiped of (K), Fig.
2. The pronounced minima in the re-
sponse at 1000 and 2000 cps are due
to shorter distances from the mechanism
to the upper and side edges. The mini-
mun in response at 500 cps is due to the
longer distance from the mechanism to
the lower edge. The variations in re-
sponse, due to diffraction effects by the
cabinet, are of the order of 6 to 7 db.
The response frequency characteristic
of Fig. 16 is typical of the response ob-
tained with this type of enclosure. There-
fore, this cabinet shape is unsuitable for
housing a direct-radiator loudspeaker

LAY

...A “Sound” Impression...

nexcelled for the finest sound reproduction, Duo-
tone magnetic recording tape now costs no more
than store brands. And now DUOTAPE gives you an
extra 25 feet per reel at no additional cost. Note
its extra tape recording efficiency and fidelity! Com-
pare the distinctive constructive features of DUOTAPE!

CHECK:

1. Llow Friction-long Life. Special :\“ ““
_ film coating protects homogeneity ‘ DUOTONE COMPANY

Keyport, New Jerse
of oxide to insure low surfoce yport, Jersey

friction for longer head life.
DUOTAPE is available in either plas-

2P"RohgUulp UL Minidvm Botk- tic or kraft paper base. Plastic base

ground. Uniformity of oxide dis-

P of Gt A G e BarYor v gantrol is tough with high tear strength and

of polish elimirates irregular- special smooth finish for uniform
ities. coating. Kraft bases are super-calen-

dered for perfect surfacing without
3. Constant Tracking and Winding

Special shearing insures no

fillers.
troublesome curling.

4. No Snarls or Backiash. Accuraote For complete data on

cut and low inertia wheel makes Duotone standard and spe-

ideal combination for smooth cial tapes for every recording need
running tape. call or wire for illustrated
catalog.

Canadian Representative: CHARLES W. POINTON, TORONTO. Export Division: AD. AURIEMA, INC, NEW YORK

Music . . .
Pre-Recorded On Magnetic Tape!

The new A-V Tape Libraries catalog of
magnetic tape recordings is now available.

Hear it/

See it/

at the Audio Fair... Rooms 614 & 615

A-V Tape Libraries ..

730 Fifth Avenue, New York 19, New York. PLAZA 7-3091
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REPLACE YOUR

—_——————————

1 ]

| Rated an excellent instrument by America’s

| foremost electronic engineers. Fully licensed
under RCA and Hazeltine patents. The photo

| shows the Espey Model 511-B, supplied ready

| to play. Equipped with tubes, antenna,
speaker, and all necessary hardware for

l mounting.

L

THAT GOOD LOOKING OLD CONSOLE—

with a modern, easily installed

ESPEY AM/FM CHASSIS

and your favorite console is “‘right-up-to-date”

i audio output

. supplying 4—8—500 ohms.

OBSOLETE RADIO

NEW FEATURERS—Improved Frequency mod-
ulation circuit, drift compensated * 12 tubes
plus rectifier, and pre-amplifier pick-up
tubes * 4 dual purpose tubes * High quality
AM/FM reception * Push-pull beam power
10 watts * Switch for easy
changing to crystal or variable reluctance
pick-ups * Multi-tap audio output transformer

Write for literature AE-11 for complete specifi-
cations on Model 511-B and others.

Makers of fine radios since 1928.

TEL. TRatalgar 9-7000

MANUFACTURING COMPANY, INC.

528 EAST 72nd STREET, NEW YORK 21. N. Y.
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I AUDIO ENGINEERING

I 342 Madison Avenue, New York 17, N. Y.

| Enclosed is my [ check [ money order for $........
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|

: Add $1. per year for foreign subscriptions.

I Name (please print) ................. 39

I Address ... iiii i
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= Occupation (give title and department) ..
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We're interested in REALISM
—Are YOU?

AUDIO ENGINEERING has always been in the fore-
front of the drive for true realism in reproduction—it
has always steered you away from the “high-futility”
type of sound system for the home—it has always em-
phasized the best in amplifiers, speakers, and other com-

ponents for your reproduction system.

times a year—you get the

latest and best in technical articles—you get record re-
views slanted toward the technical quality of the record-

ings, but with a solid musical background.

for my subscription to AUDIO

Subscription Price in U. S. A. and Canada and Pan American Union: 1 yr—$3; 2 yrs—$5.

mechanism, because of the wide varia-
tions in response produced by diffraction
from the sharp edges of this cabinet.

Rectangular Truncated Pyramid and
Parallelepiped Combination

From the data given the preceding
sections is is possible to devise many
cabinet shapes which will reduce the
cffects of diffractions in modifying the
response frequency characteristics of
the loudspeaker mechanism.

An example of the application of the
principles outlined in this paper is shown
at (L) in Fig. 2. In this cabinet the
diffraction effects have been ameliorated
by the reduction of abrupt angular dis-
continuities on the surface of the cabinet
and the elimination of equal paths from
these discontinuities to the mechanism.
At the same time a practical exterior
configuration has been retained which is
not undesirable from an esthetic stand-
point, The response-frequency charac-
teristic of the loudspeaker mechanism
of Fig. 1 mounted in the enclosure (L)
is shown in Fig. 17. It will be seen that
the response-frequency characteristic is
quite smooth.

Conclusions

The response-frequency character-
istics, which depict the performance of
a direct-radiator loudspeaker mecha-
nism in various enclosures of funda-
mental shapes, show that the outside
configuration plays an important part
in determining the response as a func-
tion of frequency. For example, in some
of the enclosures the variation in re-
sponse produced by diffraction exceeds
10 db.

All of the response-frequency charac-
teristics depicted in this paper were
taken on the axis of the loudspeaker
mechanism and enclosure combination.
In this connection, it should be men-
tioned that the variations in response are
mitigated for locations off the axis. The
reason for using the axial response is
that the reference response-frequency
characteristic of a direct-radiator loud-
speaker is always taken on or near the
axis. Practically all serious listening to
direct-radiator loudspeakers is carried
out on or near the axis.

The response of a loudspeaker in an
enclosure will be modified by the direc-
tivity pattern of the mechanism, because
the diffraction effects are influenced by
the direction of flow of sound energy
from the diaphragm. However, the per-
formance in the frequency range in
which the dimensions of the cone are
less than a wavelength will not be mark-
edly different.

The experiments described in this
paper show that the deleterious effects
of diffraction can be reduced by eliminat-
ing all sharp boundaries on the front
portion of the enclosure upon which the
mechanism is mounted, so that the ampli-
tude of the diffracted waves will be re-
duced in amplitude and by making the
distances from the mechanism to the
diffracting edges varied so that there
will be a random phase relationship be-
tween the primary and diffracted sound
waves.
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AUDIO engineering societ

P. O. Box 12, Old Chelsea Station, New York 11, N. Y.
MEMBERSHIP APPLICATION

} the Audio Engineering Society. Grade desired . ... .. P TIE) § G- EIOm e T i S8 ol E R 2

" admission into
I desire { advancement in

Born at ... . ...... P VB BT - e . B s GIE DAL T Bl 1 T b b pi et o) S R . Mmoot e S o s . EE D TR T S
City State Couniry Date Age

Residence ... ... S R o AT & DA Al et e e g Vel R R BT e -7 D D BEEOE by ST e i DA e LA A s me e b )
Street City State

Mail Address .............. ... N i e ORI O AR LT BB e bi o el P e g Pl N
Street City State

Occupation ... ......... ... .. + + g g o S 9 I o0 b 1 0 S BT B S e Y . ox o A e e e e e+ e B Gy B e < @i R
Position Names and Address of Concern

PiesentiDUes] pormgs 3 s mEmE m v 0o B i n B SR baba &8 . 9 A AR s . PP renet S — i) W ST [ O b A TS s 6 - b e

EDUCATION

SCHOOL ATTENDED FROM TO COURSE DEGREE

ADMISSION REQUIREMENTS

A meniber, according to the constitution, may be any person active in audio engineering who has an academic degrec or its equivalent in scientific or
professional experience in audio engincering or in a closely related field or art. Such a person shall, upon election, be entitled to all the rights and privileges
of the Society.

An associate member may be any person interested in the objectives of the Audio Engineering Society and, upon election, shall become entitled to all
the rights and privileges of the socicty except the right to vote or to hold office or chairmanship of standing committces.

A student member may be any student interested in audio engineering and enrolled in a recognized school, college or university. A student member is
not eligible to vote or to serve on committees except in his own local chapter.

Three relerences are required with application for the member grade, two for associate membership and one for student membership. References should
be familiar with your work; they need not Ee members. Yearly dues are $7.50 for member, $6.00 for associate and $3.00 for student, each of which is halved
if the date of application is between April Ist and September 30th. Payment must accompany application.

REFERENCES

Nan:: Company and Address Title or Position

Signature of Applicant
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Medal of Honor
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Sergeant Travis Watkins, Private First Class Melvin Brown,
Gludewater, Tex.—Medal of Honor Mahaffey, Pa.—Medal of Honor

Lieutenant Frederick Henry, Major General William F Dean, Sergeant Charles Turner.
Clinton, Okla~—Medal of Honor Berkeley, Calif.—Medul of Honor Bostor, Mass.—Medal of Honor

This is the season when you think of stars. The important for these men who died for you.

one over Bethlehem. The ones on Christmas trees. You can, by helping to defend the country they
defended so far “above and beyond the call

of duty.”

But this year remember another star, too—the
one on the Medal of Honor. And make a place

in your heart for the brave, good men who’ve won One of the best ways you can make defense

it. Men who, oftener than not, made the final, your job, too, is to buy more . . . and more . ..

ore. : 1 _— ‘ 3 ..
greatest sacrifice—so that the stars on your and more United States Defense Bonds. For

H 3 3 SO o H e
Christmas tree, and the stars in your country's your bonds help strengthen America. And

flag, might forever shine undimmed. if you make this nation strong enough you’'ll

Right now—today—is the time to do something create, and keep, the peace for which men died.

Buy Defense Bonds through the Payroll Suvings Plan where you
work or the Bond-A-Month Plan where you bank. Start today!

Peace is for the strong...Buy U S Defense Bonds

The U. S. Government does not pay for this advertisement. It is donated by this publleation in cooperation with the
Advertising Council and the Magazine Publishers of America as a public service.
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REMOTE AMPLIFIERS

[from page 19]

put the changeover switch after the
rectifier, thus removing it from the cir-
cuit on remote power operation. Since
it would add some drop to the supply
voltage, it might lower the output volt-
age down too much to be compensated at
the studio. However, there are no criti-
cal circuits and they will operate over
a wide margin of voltages. A possible
disadvantage of having the rectifier con-
nected before the switch is the possibility
of having incorrect polarity go unde-
tected. The filaments would light with
cither polarity, but the plates would
draw no current. With the first setup.
or with personnel unfamiliar with the
operation of the system. the tendency
might be to increase the current to nor
mal with the potentiometer, and look
clsewhere for the trouble when no signal
is heard. In any case, checking well in
advance of air time will allow trouble
to be corrected without program delay.
The volume control should be set to give
the correct level at the studio with the
average sound level that will be used at
the remote point.

Over regular broadcast telephone
pairs, this system has given excellent
service, without failure. It eliminates the
possibility of non-technical personnel
forgetting to turn on an amplifier where
there is to be no engineer present. And
since it is also independent of the power
lines, there need be no fear that someone
will throw a switch unwittingly, or that
a fuse will blow. With a few trials, mem-
bhers of the engineering staff would
familiarize themselves with the opera-
tion of this amplifier. and thereafter the
excellent results that have been found by
the author should be obtained.

EXPONENTIAL BAFFLES

[from page 27

nician should allow a church installa-
tion to be completed without at least
investigating the opportunities of a
custom-built speaker arrangement.

The designs shown and applications
discussed are just a starting point for
the interested engineer or custom in-
stallation expert. Wide-range exponen-
tial speaker designs deserve attention.
While their size prevents them from
being used in many audio situations, the
desirable qualities of acoustic matching,
efficiency, true bass response, and low
distortion are attractive enough to make
horn systems a first consideration for
the better than average sound installa-
ton.
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MODEL 1810

HIGH-FIDELITY
PHONOGRAPH AMPLIFIER

Custom Quality
FOR LESS!

SPECIFICATIONS

Output: Measured at 100, 400 and
5000 cps—10 watts at 3% harmonic
distortion. Percentage intermodula-
tion distortion at 60 and 7000 cycles
with 4 to 1 ratio—2 watts 1.5, (home
level), 5 watts 39, 10 watts 5%,.

Gain: Magnetic phono input 103 db

(10,000 ohms), crystal pickup (aux.) in-
put 80 db (500,000 ohms), 73 db (100,000
ohms).

L THE IDEAL LOW-COST HI-FI UNIT
R FOR CUSTOM INSTALLATIONS

Here's @ high-quality adequately powered unit
capable of the finest high-fidelity reproduction, and
available at really low cost. The RAULAND
1810 10-watt High- Fidelity Phono Amplifier is
equipped with 3- position input selector switch

Frequency Response: + 1 db 40 to 20,000
cycles per second.

. for magnetic or crystal pickup and high l2vel
f cuxiliary input. Features include: built-in
Tone Controls: Scparate boost type controls. preamp for magnetic pickup, separate
Bass -+ 13 db to —7 db at 40 cycles: treble ]
+ 10 db to —20 db at 15,000 cycles. v

Output Impedances: 4, 8 and 16 ohms.

boost type bass and treble tone controls,
and compensated volume control which
increases lows when volume is reduced.

Hum and Noise Level: 45 db below rated output There's nothing on the market compa-

(unweighted) on phono; 75 db below rated power
output (unweighted) on aux.

Tubes: 1-6SC7,1-65Q7,1-6SL7,2-6V6GT, 1-5Y3GT. ‘ »

rable for features, performance and
value. Available for immediate
delivery from stock. Get the full

Power Consumption: 75 watts, 117/130 volts, 60 details today!
cycles. Chassis is finished in handsome light-green

hammerloid. Size: 1014 x 614" x ¢’’ high overall.

See your RAULAND-BORG Distributor for full information
on the RAULAND 1810 High-Fidelity Phono Amplifier.
Compare its features and price! Have custom quality for less.

Electroneering is our business

SOUND
EQUIPMENT

INTER-
COMMUNICATION

RAULAND-BORG CORPORATION « 3523-L Addison St., Chicago 18, ILL.

FAIRCHILD RECORDING EQUIPMENT CORPORATION
Synchronous Disc Recording & Playback Units

are available from

Audio & Video

PRODUCTS CORPORATION
730 Fifth Avenue, New York 19, N.Y. e PlLaza 7-3091
Exhibiting at the Audio Fair — Rooms 614 & 615
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HOW LEADING NETWORKS
USE ({arter CONVERTERS

Photo above shows NBC’s Tommy Bartlett
and Universal Recording Company engineers
making transcriptions from STORAGE BAT-
TERY POWER by means of Carter Fre
quency Controlled Converter.

Wherever 115v. line voltage is not available,
or hard to get, Carter Converters supply
dependable AC power to make on location
recordings. Operates from storage batteries.

. . Used by leading networks, broadeast
stations, and program producers.

Recommended by Brush
and Magnecord

One model operates
both Brush and Mag-
necord equipment.
Delivers eclean 60
cycle AC power. Re-
gquires no filtering.
Frequency control
feature compensates
for 10% input volt-
age variation. Avail-
able for 6, 12, 24,
28, 32 64, and 115v,

DC [')ut voltage.
Size 814" x5%"x71/;"

high. Weight only
15% 1bs. DPerform-

ance Guaranteed !

MAIL COUPON FOR
FRE E,CATALOG

New Converter catalo;
illustrates entire line o
Carter Rotary Convert-
ers for recording, TV,
sound projection and
transcription players.
SELECTOR CHART in-
cluded tells model to
suit your purpose, Mail
Coupon now for your
copy and name of
?eurest Carter distribu-
or.

@][{'ﬁ@ﬁ' MOTOR COMPANY

CHICACO 47

2648 N. MAPLEWOOD AVE.,

| Carter Motor Co.
2648 N. Mapiewood Ave., ]
| Chicaio 47, lil.
Please send catalog #349 with Information !
i on Frequency Control Converters, and name
of nearest distributer. |
! 1
Na® agsfuven @ Ta80 35 BE 5 aamnpd ]
1 I
Station or
L oempanys wiveavidial iaaldand Vi bd be el 147 ]
I omadress .. |

NEW LITERATURE

o Triad Transformer Mfg. Co., 2254 Sepul-
vedit Blvd.,, Los Angeles 64, Calif. uses
Bulletin 451 to announce i new miniatur-
ized line of transformers fotr portable
equipment. Stressed is the use of 380 to
1500 cps line frequencies for power equip-
ment to permit notable reduction in size of
transformers and reactors. Included in the
bulletin are specifications, illustrations,
and prices. Copy will be supplied on re-
quest,

® Aircraft-Marine Products, Inc., 2100
Paxton St., Harrisburg, Pa. presents much
of interest Lo designers, electrical engi-
neers, and wire foremen in a new 78-page
technical manual covering the subjects of
solderless terminals, precision tools, and
simplitied wiring devices. Included are
actual cuse studies to show the time and
labor saved by use of solderless terminals
on various applications. Tensile curves

and photomicrographs are used Lo aug-
ment text.
® American Standards Association, Inc.,

70 IE. i5th Sireet, New York 17, N. Y.,
has recently published an authoritative
dictionary of acousticil terminology which
will be of great value to all engineers
engaged in the recording and reproduction
of sound. Development of this standard
was sponsored by the Acoustical Society
ot America in cooperation with the Insti-
tute of Radio Engineers under procedures
of the American Standards Association.
This is a book every engineer in the audio
field should have. Xequests for copy
should specity Bulletin Z24.1-1951, and
must include remittance of $1.50.

® International Nickel Company, Inc.,, 67
‘Wall St., New York 5, N. Y. is distributing
without Lhdlge a new 44-page booklet on
the fusion welding of nickel and high-
nickel alloys. Both electric-arc and gas
welding are covered in more than 20 chap-
ters and sections. Other important infor-
mation includes the hoiler code of the
American Society of Mechanical Engineers,
as well as articles on pickling, testing, and
inspection safety methods. Requests
should specify Technical Bulletin T-2, and
should be mailed to Technical Service Sec-
tion at the above address.

® Lenkurt Electric Company, San Carlos,
Calif. has recently published a folder
describing a stackable single-sideband
suppressed-ciurier communication syvstem
designed for channelizing point-to-point
radio communication links. Designated
Form 33B-P, the literature gives a concise
description of system arrangement and op-
eration.

¢ Shallcross Manufacturing Company, Col-
lingdale, Pa., is issuing Bulletin L-12, a
listing of the Company’s line of low-
resistance test sets aud milliohmmeters.
Included are several new models which
have not been described in previous litera-
ture. Among uses of the instruments are
measuring contnct resistance of switches.
relavs and eircuit breakers. resistivity of
heavy conductors, and bar-to-bar resist-
ance of commutators.

® The Helipot Corporation, 916 MMeridian
Ave.,, South DPusadena, Calif. reaches an
excentionally high standard of indusirial
publishing with its new fhree-colnr 38-
page catalog covering the Company’'s en-
tire line of precisinn potentiometers. The
manu:l contains o great deal of technical
material which is considerably above nnd
beyond the average product information
expected of i commercial catalog. From
every standpoint this booklet is thoroughly
commendable.

® Technology Instrument Corporation, 531
Main St., Acton, Mass. is now circulating
Laboratory Renort No., I which includes a
descriptive article on a new analng com-
puter, and Part 1 of a technical monograph
titled “A Production Test Method for the
Determination of the Linearity of Pre-
cision Potentiometers.” Will be mailed on
request.

® The Richardson Company, 2730 Lake St.,
Melrose Park, Ill. is distributing a new 24-
page two-color booklet titled “Facts
About Plastics.” Designed to give the lay-
man a basic introduction tn the many dif-

ferent plasties now available, methods
of production, and their uses, the manual
serves its purpose admirably. Subjects

covered include: history of plastics, plas-
tics advantages and limitations, design
suggestions, differences in thermosetting
and thermoplastic materials, and indus-
trial and consumer applications. Copy
must be requested on company letterhead.
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A SOUND
INVESTMENT
FOR FINE
MmusiIc

50 Watts {peak: 100}
50W-2 .. . $249.50

MCcINTOSH, the world’s most advanced amplifier,
is unequalled for quality reproduction of any
sound source. Highest Efficiency — over 65%;
Less Than 1%, Distortion at Peak Power; Dynamic
Range: Over 70 db; Frequency Response: 20-
20,000 cps.

N

AE-2 Amplifier
Equalizer...$74.50

McINTOSH ENGINEERING LABORATORIES, INC.
320 Water St., Binghamton, N. Y.

Has “SLIDE-IN" Cartridge Holder

This fine quality Clarkstan tone arm
features a special Slide-In cartridge
holder that accommodates all standard
cartridges, including the General Electric
RPX-050. It’s easy to use . . . no solder-
ing . . . just twist a thumb screw and
the cartridge is securely held in place.
Positive electrical contact is assured by
silver plated spring-loaded plungers. Ac-
curate balance is easily maintained by a
quick weight adjustment that gives
proper needle force. The Clarkstan Arm
plays all LP, microgroove and standard
records. Comes in two sizes for records
up to 12” and 17”. See your jobber or

write for bulletin #172-E
ELECTRONICS DIVISION 6A

CLARKSTAN

coar
LOS ANGELES 64, CALIFORNIA

11921
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S V228 How Good Are REK-0-KUT Turntables ?

PosiTioNs opPEN and AVAILABLE
PERSONNEL may be listed hLere at no
charge to industry or to members of
the Society. For insertion in this col-
umn, brief announcements should be in
the hands of the Secretary, Audio En-
gineering Society, Box T, Oceanside,
N. Y., before the fifth of the month pre-
ceding the date of issue,

X Positions Cpen ® Positions Wanted

Here's the Answer! ., .. ...,

Audio Fair, the following Leaders in the Sound Equipn)enl
Industry used REK-O-KUT Turntables and Phonographs to bring out
the best reproduction in demonstrating their own components.

T =, =

% Electronic  Engincer. Experienced in
audio and test equipment circuitry. De-
gree not essential, but position requires
initiative and ability to take responsibility
for details. Box 1101, Audio Engineering.

. ing Enge v . - v ALTEC LANSING LEONARD RADIO SAT. REVIEW OF LIT.
,*TTOP ]tf‘(f)]xr(lltlg L!'l;-.in("( r. I\‘l']fr\\letf];_:,e IOf AUDak comene MARK SIMPSON MFG. CO. R e el GO R ]
agency work essential, of music desirable. BELL SOUND SYSTEMS "i'u"J&’fﬂ.E"nGAoLnﬁaskoo SUN RADIO & ELECTRONICS
Must be thoroughly experienced in tape, ELECTRONIC WORKSHOP Flc“mNG & COMPANY IST:;DTF?SSS MEG
disc.  editing, and maintenance. Large HARVEY RADIO CO. RCA-VICTOR DIVISION g g
NY.C qtudigo Our staff knows of tlfi< HUDSON RADIO & TV REEVES SOUNDCRAFT UNIVERSITY LOUDSPEAKERS
ad. Tteplies will be held confidentinl. Box AND AGAIN AT THE 1951 AUDIO FAIR history repeated . .., The Industry’s
1102, Audio Engineering. Leaders again turned to REK-O-KUT TURNTABLES for the same purpose.

B 2 v NS e 5 d hear the entire line of REK-O-KUT Turntables,
% Electrical Engineer. New transformer ﬁ td ? See an ’

: . 3 . Phonographs and Disc Recorders, Rooms 636 & 637, at the

and electronic specially firm located in I '”” Sﬂl ®  pudio Fair, and at leading Music Stores, Radio Parts Dis-

upstate New York has opening for young
electrical engineer to grow with the com-
pany. Applicants should have BS in EE,
and an interest in instrumentation. Box
1103, Audio Engineering.

w Military Fraining Instructors. The Sig-
nal School, located at Fort Monmouth,
N. J. has a1 number of attractive civilian
openings for military tiraining instructors
in communications and electronics, such

as theory of electricity, mobile and fixed NEED BACK |SSUES‘P

station radio, microwave radio relay, re-

tributors and Audio-Visual Dealers. Write for literature,

REK-0-KUT CO. .. aona"aiy s ney.

peater and carrier, radar, and motion pic- D ]une ]949 E] ]uly ]950

““C’f“ “*C“tmq“es- , Gl level [] September 1949 [J August 1950
‘urrent  vacancies are at g evels

ranging frum  trainee positions Grade DDecember 1949 DSeptember ]950

58-5 to senior instructors Grade (GS-9. Dlanuary 1950 ] Mar'Ch 1951

Attractive salaries and good promotional O February 1950 [J April 1951

opportunities are offered. ] March 1950 ] May 1951
Physiclsts, Sclentists, and  Engineers. [ June 1950 [ June 1951

The Signal Corps Iingineering ILabora-

tories also has openings for physicists, 1949 issues—$1.00 each, 1950 issues—50¢ each, 1951 issues—35¢ each

electronic scientists, electronic and me-

chanical engineers in research, develop- Payment must accompany order.

ment, design, modification, and testing of

electronic equipment in the fields of radio Circulation Dept., Audio Engineering, 342 Madison Ave., N. Y. 17, N. Y.
and wire communications, radiological de-

tection, meteorological instruments. fac-
simile, television, photography, and com-
munication systems. Current vacancies

are at nearly all professional levels.
Technical Writers. Positions as Tech- /
nical Writers are also open at the Signal X
Corps Center at Fort Monmouth. Current — —_ | e
needs are at several professional levels |

from trairee to senior writer, with at- re . -
tractive salaries and good promotional .. .des rgn ed for the Avudio Enthusiast
with the Professional Ear...

opportunities, These writers and editors
will write, edit, and revise technical and
scientific manuscripts, handbooks, pamph- 7
lets, circulars, instruction books, ete. on GVGFJUb[E f‘rﬂm
radio, radar. electronics, communication,
sound ranging, and position finding A Vi o
equipment and similar material as used

by combat units of the U, 8. Army. . :

For any of these three positions with PRODUCTS CORPORATION

the Signal Corps, secure Standard Form 730 Fifth Avenue, Mew York 19, N.¥. #* Ploza 7-3091

57 from any first or second class pustoftice —
and mail te Civilian Personnel Division, Exhlhifing at the Audio Fair Rooms 614 & 615

Fort Monmuouth, N. J,
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The World's Larqest Distributor

of

Minnesota Mining & Mfg. Magnetic Tape

is the

Audio & Video

PRODUCTS CORPORATICN
730 Fifth Avenue, Mew York 1%, M.Y. * Plaze 7-3091
Exhibiting ot the Avdio Fair — Rooms 614 & 615

STATEMENT OF THE OWNERSHIP, MANAGEMENT, AND CIRCULATION RE-
QUIRED BY THE ACT OF CONGRESS OF AUGUST 24, 1912, AS AMENDED BY THE
ACTS OF MARCH 3, 1933, AND JULY 2, 1946 (Title 39, United States Code, Section 233)
of AUDIO ENGINEERING, published monthly at Lancaster, Pa.,, for October 1, 1951.

State of New York ]

County of New York § "

Before me, a Notary Public in and for the State and county aforesaid, personally appeared
Ladd Haystead, who, having been duly sworn according to law, deposes and says that he is the
publisher of AUDIO ENGINEERING, and that the following is, to the best of his knowledge
and belief, a true statement of the ownership, management, etc., of the aforesaid publication for
the date shown in the above caption, required by the Act of August 24, 1912, as amended by
the Act of March 3, 1933, and July 2, 1946 embodied in Sec. 34.38, Postal Laws and Regula-
tions, to wit:

1. That the names and addresses of the publisher, editor, managing editor and business
manager are: Publisher: Ladd Haystead, Wallkill, N. Y.; Editor: Charles G. McProud, 7 Peter
Cooper Rd., New York 10, N. Y.; Managing editor: None: Business Manager: Henry A.
Schober, 35 Dail St., New Hyde Park, N. Y.

2. That the owners are: Radio Magazines, Inc., 342 Madison Ave., New York 17, N. Y.;
Dorothy S. Potts, 11 Madelyne Pl., Fairlawn, N. J.

3. That the known bondholders, mortgages, and other security holders owning or holding

1 per cent or more of total amount of bonds, mortgages, or other securities, are: None.

4. That the two paragraphs next above, giving the names of the owners, stockholders and
security holders, if any, contain not only the list of stockholders or security holders as they
appear upon the books of the company, but also, in cases where the stockholders or security
holder appears upon the books of the company as trustee or in any other fiduciary relation,
the name of the person or corporation for whom such trustee is acting, is given; also that the
said two paragraphs contain statements embracing affiant’s full knowledge and belief as to the
circumstances and conditions under which stockholders and security holders who do not appear
upon the books of the company as trustees, hold stock, and securities in a capacity other than
that of a bona fide owner; and this affiant has no reason to believe that any other person, associa-
tion, or corporation has any interest direct or indirect in the said stock, bonds, or other securities

than as so stated by him.

(Signed) LADD HAYSTEAD, Publisher.

Sworn to and subscribed before me, this Sth day of October, 1951.

(Seal) HARRY N. REIZES, Notary Public.
State of New York, No. 24-3249550, Qualified in Kings County, Certs filed with Kings
& N. Y. Co. Clk. Off. & Kings Co. Reg. Off. Commission expires March 30, 1953.
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ROOM DESIGN

[from page 28]

tinuing with the same idea. absorbing
furniture should be placed in the dead
corner and reflecting furniture in the
live end.’® Now it is apparent that the
ideal listening position will be in the
general vicinity of the dead corner and
that this is the appropriate location for
the room’s center of interest such as a
picture window, or a fireplace.

This design encourages a certain
amount of reflection and diffusion to
modify the loudspeaker’s point-source
effect, but not so much diffusion as to
destroy a sense of direction necessary
for realism. At the same time it promises
good transient response with smooth
growth and decay envelopes!! by virtue
of its simplicity and well considered pro-
portions. [Figure 1 shows a possible
listening room arrangement with a
valence, and long upholstered window
seat effectively “breaking up” this
“dead” wall.

Many of the best reproducing systems
use infinite baflles for speaker mounting.
In this case it is desirable to vent the
back wave into a separate room. This
brings up special problems, and they
should be considered at the time the floor
plan of the house is being drawn up.
The backwave room should be propor-
tioned in the same way as the listening
room so as to minimize standing waves.
However, none of its dimensions should,
for best performance, be equal to, or be
even-submultiples of the listening room
dimensions. It should, moreover, be
treated with acoustic tile or some similar
material to create as dead a volume as
possible. Its volume should be great
enough so that the reactance does not
add stiffness to the moving system. Tem-
perature and humidity should be main-
tained close to that of the living room,
and it should be a seldom used room such
as a garage, closet, storage, or heating
plant room. The plan in Fig. 2 shows
one possible arrangement. It provides
good sound insulation for the rest of the
house through use of closets between
rooms, acoustic wall treatment and
oblique termination of hall, and massive
masonry freplace wall.

Admittedly there is much more that
could be done to improve growth and
decay envelopes. Walls could be ar-
ranged in non-parallel fashion, poly-
cylindrical surfaces introduced to aug-
ment diffusion, 2 but one should re-
member this, the originating concert
hall is introducing the same kind of
distortion and the immediate audience 1s
tolerant of it and would, in fact, miss it
if it were not there. The relatively small
amount of distortion that a well designed
living room introduces can be tolerated

10 Ref. 3, p. 369.

11 J, Moir, “New acoustic theories,” FM-
TV, Nov. 1950; also ref. 2, p. 794.

12 Ref. 3, p. 399.
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in the same light, because we are now
fully aware that the orchestra is mnot
sitting in our living room, but in a con-
cert hall just outside our living room
window.!

It seems reasonable to expect that
the above treatment, though not extrava-
gant, would produce a fully satisfactory
room from the standpoint oi acoustics,
and meet as well the requirements of a
modest home.

REFERENCES

1. Olson. “Elements of Acoustical En
gineering.”

2. Beranek, “Acoustic Measurements.”

3. Knudsen, “Acoustic Design in Archi
tecture.”

4. Knudsen. “Architectural Acoustics.”

AbnpiTioNal REAmNG

R. H. Tanner, “lmpact of acoustics on
music,” Aubpio ENGINEERING, Nov. 1950.

Beranek, (Ref. 2): Decay rate and enve-
lope, Chap. 18; energy due to reverbera-
tions vs. distance from source, p. 673.

Olson, Ret. 1) : Chapter 12; radio perform-
ance in a living room, p. 427.

Knudsen, (Ref. 3): Reverheration in
coupled spaces, p. 161; random spacing
of studs hehind wood panels, p. 345.

12P. G. A. H. Voiet, “A controversial
idea,” Aunio ENGINEERING, October, 1950,

Quietest 16-mm Camera
Introduced in Hollywood

Sylvania Offers FULL-LINE of

High Quality Sockets

ilable types include 7- and 9-
‘;i‘:,xaMiniat::yre, Turret, Octal, Dluo—
Decal, etc., sockets. For comp ete
descriptions write today for new
illustrated catalog to: Sylvania
Electric Products Inc., Dept.
A-1311, Parts Sales Division, Wart-

i f
vania now offers 2 full l_ln_e.o

fg:kets for military and civilian
requirements, manufzctured in ac-
cordance to JAN anc }_{MA specni
fications. Available in Genelr_a
Purpose and Low Loss Phenolics
and Steatite, with any combina-

tion of contact materials. ren, Pa.
JAN 7-Pin
Miniature Socket d . .
(Shield base type) s

RMA 9-Pin
Miniature Socket ‘
(Shield base type)

7-Pin Duo-Decal
Miniature Socket Half-round
(Bottom Mounting) Socket

Octal Socket
{Top Mounting!

¢ SYLVANIAS

'._1'_'_,.,- _i.'-‘f =
PRODUCTS ; ELECTRONIC TEST EQUIPMENT: FLUORES-

. TELEVISION PICTURE TUBES; ELECTRONIC ] . L
m::‘g":““:l[:[.s' FIXTURES, SIGN TUBING, WIRING DEVICES; LIGKT BULBS; PHOTOLAMPS:; TELEV

ANNOUNCING

Unusual Opportunities in SOUTHERN CALIFORNIA

Senior men with degrees and several years of proven accomplishment
[ may achieve further personal growth by working with some of the na-
| tion's outstanding scientists in the West's largest laboratories.

CHALLENGE AND OPPORTUNITY

for physicists and engineers in the fields of electron tubes, computers,
precision electronics, solid state, system analysis, servo-mechanisms,

So quiet is the new Auricon 16-mm
sound-on-film camera that red signal lights
are required to indicate to the cameraman
and performers that it is in operation. No
“blimp” or other soundproof enclosure is
required.

Designed for use where highest profes-
sional standards prevail, the “Super-1200"

radar, guided missiles, microwaves.

HUGHES LABORATORIES OFFER

® New Air-Conditioned Buildings With the Finest Mod-
ern Laboratory Facilities and Equipment,.

@ Solid Long-Range Plans For a Continuing Future.

@ Intriguing Vital Defense Projects Plus a Strong Program
For Advanced Development of New Peacetime
Products.

® Company-Sponsored Program For Advanced Education.

@ Excellent Employee Benefits,

@ Frequent Salary Reviews.

is available both as a picture-taking camera
only, and equipped with recording galvan-
ometer and amplifier for making high-
quality single-system sound-in-film, record-
ing the sound track and picture simul-
taneously.

Optical features include three separate
finder systems and variable shutter for
fades and exposure control. Film capacity
is 1200 ft, permitting 33 minutes of con-
tinuous running time.

AMPLE GOOD HOUSING AVAILABLE

Send Resume To

HUGHES RESEARCH AND DEVELOPMENT LABORATORIES
Culver City, Calif.
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JULES J. BRESSLER

MANUFACTURERS’ REPRESENTATIVE

Representing

The Radio Craftsmen, Inc.
Hi-fidelity T.V. and

Hi-fidelity Tuners

Atlas Sound Corp.
Mike Stands and Horns

Rauland-Borg Corp.
Hi-fidelity Amplifiers

The Rauland Corp.
Hi-I'idelity TV Tubes

1780 Broadway
New York 19, N. Y.
PLaza 7-2689

SetSsesssssSem-ShemsecscSsmwesmmsssssSmssSSS---csseessssssesesesssscmmscssmavessssmsssss=ssa=d
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Carduner-Lichter Co.

Manufacturers’ Representatives

Intensive coverage of
New York Metropolitan Area

&eciaﬂ'ab

in Audio Equipment Sales

William Carduner
Eugene Carduner
William Lichter

Edward Kleeman

164 Duane St.
New York 13, N. Y,
BArclay 7-0210

The "Rep” and his Place in Audio

terest in high-quality reproduction of

music, and the resultant expansion in
the market for audio equipment, is due in
no small measure to the efforts of the manu-
facturers’ representative. Strictly a behind-
the-scenes  operator—seldom seen by the
ultimate consumer of the equipment he sells
—the “rep” is the man wlho engineers tae
placement of new speakers, amplifiers,
tuners, and the like, on jobbers’ shelves,
then works shoulder-to-shoulder with each
jobber’s own salesmen in developing a de-
mand for them.

Because the representative relieves the
manufacturer of sales overhead he is one
of the industry’s great cconomy factors.
Without his presence the manuiacturer
would be forced to carry a large sales pay-
roll which, in the long run, would be rec-
flected in higher prices to the consumer.
This in turn would result in reduced sales
volume and a corresponding loss in manu-
facturing efficiency. It can be seen from this
that the "rep” is truly an essential entity
if economical merchandising is to be
achieved,

Listed below are prominent representa-
tives in metropolitan Eastern markets.

T HE PHENOMENAL GROWTH of public in-

CONNECTICUT

Andover
Seyd, Ernest K.
Long Hill RRoad

East Haven
Steel Associates, Joseph R.
22 Green Garden Court

Hartford
Hatton & Company, Arthur T,
955 Asylum Street
Kahn & Company, Irving J,
3324 Main Street
H.D.Q. & H. V. Neit
66 Deerfield Avenue

Meriden
Lavin Assoclates, Henry
P. O. Box 196

Ridgefield
Hustis, Walter C.
Florida Road
Stamford
Biggs & Co.,, J. Alan
Overbrook Drive

MARYLAND

Baltimore
Goodman, Sol W.
32 W. Biddle Street
Martin, Ed
1105 Barclay Street
Willou Sales Engineering Co.
Maxalea Drive, Maxalea Village

| Silver Spring

Lienau, Charles W.
10203 McKenney Avenue
Taylor Co., Morris F.
8416 Georgia Avenue

Towson
J-H Electronic Sales Co.
P. O. Box 6844

MASSACHUSETTS

Atrlington
Goss Company, Jack
26 Glouster Street

AUDIO ENGINEERING e
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Beverly
Kelly & Company, Wm. T.
90 Lothrop Street

Bosten
Akerboyd, Arthur E.
John Hancock Building
Anderson Sales Company
172 State Street

"hamberling Harold AL

31 Milk Street

Gerber Sales Company

3 Boylston Stireet

Gibson Engineering Company
1018 Commonwealth Avenue
Green, Dan

2311 John Hancock Building
Hannigan, Walter 'T.

43 Leon Street

How, Ine., J. Duncan
Statler Office Building
Parker, Blair H.

610 Atlantic Avenue

Perron Company, Ray

131 Clarendon Street
Reynolds Company, Harrison
313 Washington Street
Scheele, George R.

Hotel Bradford

Segel Company, Henry P
143 Newbury Street
Sturgeon, Paul R.

25 Huntington Avenue

Thacher Brothers
458 Statier OtHce Building

White Sales Company
10 High Street

Cambridge
Holliday-Hathaway Company
238 Main Street

Roxbury
Herman, Norm
55 Lawrence JAvenue

Scituate
Hendrickson, Willlamm A,
1st Parish Road

Waltham
Waters, Tne.,, Robert A,
4 Gordon Street

Wellesley Hills
Pray Sales, W. B.
18 Brewster Road
Scott Company, Michael
90 Edmunds Road

NEW JERSEY

Camden
Foley, Andrew A.
640 Federal Street
Keefe Flectronic Sales Company
539 Market Street

Haddonfield
Schottenberg, Ray T.
152 Mervion Avenue

Hoboken
Simberkoff, N. W,
68 Hudson Street
Newark
Cert & Company, Art
744 Broad Street
Gawler-Knoop Company
1060 Broad Street
Miller, Harry
1180 Itaymond Boulevard
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Schenck, LeRoy
31 Clinton Street

Ridgewood
Finlay, Robert
104 Brookside Avenue
Rutherford
Sanford-Schermerhorn
202 Woodland Avenue

NEW YORK

For

intelligent and sincere

Bayside
Turney & Beale
40-08 Corporal Kennedy Street

DISTRI BUTOR and Binghamton
Kimstark

3 Mather Street

Buffalo
Costello, J. V.,
547 Ellicott Square Building
Farber, Maury
157 Hartwell Road
Flllmore & Fillmore
259 Delaware Avenue
Hansen, Bert A.
1124 Prudential Building
Mitscher Company, R. W.
487 Ellicott Square Building
Wink, Willis
235 Hendricks Boulevard

INDUSTRIAL

representation . . .

Covering metropolitan New York
and northern New Jersey

WILLGOLD

DeWitt
i Taylor Company, Inc., Frank W.
ELECTRONICS SALES CORP. || = o. Box s1s
7806 Empire State Bldg. Fayetteville
's, Mart 5
New York 1, N. Y. l?ql;(tlgel\%cs)adlnr in P

Jackson Heights
Landis & Assoclates, Cliff
81-11 Roosevelt Avenue

BLAIR STEINBERG COMPANY

Manutacturers Representatives

;S;aecia/izing in Sount[ /or Ouer 20 yeard

Seven men covering
New York State, Metropolitan New York, New Jersey,
Eastern Pa., Delaware, Maryland, Washington, D. C.
and Virginia

Can we serve you

BLAIR STEINBERG COMPANY

395 Broadway New York 13, N. Y.

WOrth 4-7321-2-3.4

SERVICE IS OUR BUSINESS
In The Six New €ngland States

g ﬁf@f L_:,T’% AL (DL of

CTRONIC SALES ENGINEERS

P.0. Box 196, Meriden, Conn., Phone 7-4555
Branch: Needham, Mass.
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I

MICHAEL SCOTT CO.
NEW ENGLAND

Representative For

Audax

POLYPHANE

reproducers

“The Standard by which Others
are Judged and Valued”

GARRARD

3 SPEED RECORD CHANGER

i@ co., INC.
663 BROADWAY, NEW YORK 12, N, Y,
AMPLIFIER SYSTEMS & ACCESSORIES

PEERLESS

TRANSFORMERS

MANUFACTURERS:

Seeking excellent representa-
tion for your sound equipment
in the New England states?

Contact

MICHAEL SCOTT CO.
90 Edmunds Rd.
Wellesley Hills 82, Mass.
WEllesley 5-0102
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CONCORD

RADIO CORPORATION
901 W. JACKSON BLVD. - CHICAGO 7

( CONCORD RADIO CORP., Dept. AL-51
% 901 W. Jackson Bivd., Chicago 7, Il {

[ Rush FREE High Fidelity Guidebook
X [ Rush FREE Big, New 1952 Catalog

)

\ Address

( City —Zone__State________ g
&v’v’V'V'v‘v‘v’\J'
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Long Island City
Hicks, Willlam M.
23-09 Bridge Plaza No.

New York City
Aaron, Paul D.
120 Liberty Street
Adelman Company, Leon L.
25 Chittenden Avenue
Bialek Associates, Samnel
2056 E., 42nd Street
Bittan Company, D. R.
53 Park Place
Blair Steinherg Cempany
395 Broadway
Bressler, Jules J.
1780 Broadway
Brown, Jack
1631 Walton Avenue
Burlingame Associates
103 Lafayette Street
Camber, Marty
30 Dongan Place
Carduner Sales Corporation
164 Duane Street
Cooper-DiBlasi
259 W. 14th Street
Egert & Fields Company
11 Park Place
Erde, 8. 8.
130 Lafayette Street
Forshay, John M.
27 Park Place
Freed & Company, Leo
420 Lexington Avenue
Friedman Company
220 E. 23rd Street
Hughes, Kenneth E,
17 W. 60th Street
Joseph, Ben
551 Kifth Avenue
J.I.L. Sales Company
120 Liberty Street
Kopple Assoclates, John J.
60 E. 42nd Street
Land-C-Alr Sales Company
1819 Broadway
Mack, Kaelbar & Mack
1270 Broadway
Masin Company, 0. F.
17 E. 42nd Street
Morse, Irv
150 Broadway
Pickett, James M.
12 E. 78th Street
Progressive Marketers
41 Union Square
Rockbar Corporation
13 E. 40th Street
Rutt, William
401 Broadway
Roye Sales Agency
11 Warren Street

Sachs, M. A.

15 E. 26th Street

Saftler, Perry

53 Park Place

Sehmitt Company, F. Edwin
136 Liberty Street
Schwartz, Adolph

220 Broadway

Shaw Company, S. A.

101 Park Avenue

Skidmore & Company, W. K.
20 Vesey Street

smith, Howard F.

259 W. 14th Street

Sonkin, David
1775 Broadway

—CLANSIFIED—

Rates: 10e per word per insertion for moncommersial
advertisements; 25¢ per word fer commercial advere
tisements. Rates are net, and ne dissounts will be
alfowed. Copy must he accompanied by rsmittanse (n
full, and must reach the New York offics by the first
of the month preceding the date of issue.

FOR SALE : New American Amplifier, Model
AC-DC 100, $180 ; new Stromberg-Carlson am-
plifier, Model 37, at $45; Presto Recorder,
Model K, like new, $200; Altec 6041 Loud-
speaker in console cabinet, $180; Universal
Professional magnetic cutting head, only $60.
.Tohln Unfried, 33 Westfield Rd., Buftalo 21,
N. Y.

RAYTHHEON console RR-30 three-channel
mixer and program amplifier with separate
supply unit for news and auxiliary control.
Perfect condition, $265. National Academy of
Broadeasting, 3338 16th St., N,W., Washing-
ton 10, D. C.

FOR SALE: Rek-O-Kut 743 three-speed
turntable, used only 20 hours, perfect condi-
tion. Price $40. WANTED: W.E. 794 driver
and W.E. 754A speaker. Tony Hofmann, 48
Myrtle Ave,, Cambridge, Mass.

THE AUDIO EXCHANGE buys, sells, ex-
changes, or lists used tuners, amplifiers, speak-
ers, chanzers, recorders, ete. of high quality
in perfect condition. Catalogue on request.
159-19 Hillside Ave., Jamaica 32, New York.
ObLympia 8-0445.

PICKERING EQUIPMENT, 15% DIS-
COUNT ! Skalamera, 435 E. 74th St., New
York 21, N. Y.

FOR SALE: Altec 604 Duplex Speaker in
605 cabinet. Excellent condition, $150; cost
$330. 1L Goddard, Fitzwilliam, N, H. -

FOR SALE: Brush Magnetone BK 303, 3-
hour wire recorder, demonstrator, $293. Air-
Tone Sound & Recording Co., 1527 Chestnut
St., I’hiladelphia 2, Pa.

STEPHENS 108 tweeter, new, unused, $45,
Rauland 25-watt hi-fi amplifier, 3 months old,
excellent condition, with front end and equal-
izer, $60. R. Bennis, Box CV-1, Audio Engi-
neering.

HELP WANTED

See Employment Register
page 69

PROFESSIONAL
DIRECTORY

C. J. LeBeL

AUDIO CONSULTANT

Development, Test, Custom Equipment,
Complete Laboratory and Shop Facilities
133 WEST 14TH STREET

NEW YORK 11, N_ Y.
CH 3-8082

Custom-Built Equipment

U. S. Recording Co.

1121 Vermont Ave., Washingion 5, D. C.
Llncoln 3-2705
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Sussman, Jules & Company
130 Lafayette Street

Toblas & Company, D. F.
30 Church Street

Weber Associates, Jack

154 Nassau Street

Wesharp Sales Corporation
225 W. 34th Street

Willgold Electronie Sales Corporation
7806 Empire State Building
Woeolf Associates, Irving W.
135 Liberty Street

Orchard Park
Ball Associates, Inc.
58 E. Quaker Road

Rochester
Wolfe-Marsey Sales Company
74 Park Avenue

Syracuse
Allen, Ine.. Leonard D.
2401 S. State Street
Andrews & Andrews
521 Cumberland Avenue
Swank, Wally B.
400 Cherry Road

PENNSYLVANIA
Clenside

McKinley €ompany, J. E.
549 Crescent Avenue

Havertown
Fairbanks, Howard J.
1733 Academy Lane
Jenkintown
Hilliard, Dixey M.

Narbeth
Jeffrles, Samuel A.
105 Forrest Avenue
Philadelphia
Braddoek, Edward
825 Western Savings Fund Building
Connor Comipany, Dan J.
1036 Broad Street Station Building
Estersohn, Harry
395 E. Cliveden Street
Friedman, Martin
1006 Western Savings Fund Building
LeBan, Albert D,
218 Lloyd Lane
Lewis, Herman
1622 68th Avenue

MEET THE FINEST cudio amplifier ever built, at any price. Its
name: the Craftsmenr 500, with the famaous Williamson all-triode
circuit. We had to invent a new word to describe its 99.999%%
distortion-free performance. The word is ULTRA-FIDELITY. Hear
the “500” and you'll know why.

C500 Amplifier Features

® Freq. response: +0.1 db., 20 cps to 20,000
cps; =2 db,, 5 cps to 100,000 <ps.

= Power response: 12 walfy +32 db., 10 cps ta
50,000 cp.

= Tatol H Distortion: Less tham 0,18, af 10 waots,

of mid-fregs.
*0.019%, al av. lstenlag lavel balew 1 watt.

® Tubha comglement: (2] SSMTGTA; [2) KTéd power owtpul: S¥AG rectifer.

for information, write

S mﬁslﬂﬂ"

Dept LXMW 4401 M. Ravenswood Ave.. Chicage 40, 111

ULTRASONIC FUNDAMENTALS

STILL
AVAILABLE

By 5. YOUNG WHITE

Leon L. Adelman

COMPANY
SINCE 1921 . . .

representing leading
manufacturers in

The rapid inerease in the use of ultrasonics during . >
the last few years makes it nntural that the weli-
Lowery, Inc., L. D. informed sound engineer should want to learn some- I\IetrOpOhtan NeW ‘ Ork
1343 Arch Street thing of the applientions and potentlalities of this
MacD 1, T 8. K amezing nelw field. lmtllmeresl in uultrnsonlcl Ils . - '
acbona ne. A . not confined to the sound engineer—It g of still
: . _, . ureutker importunce to the lndustrinl engineer for he ’lhe 1 OP QUALI 1 Y
1531 Spruce Street la the one who will visualize its uses in his own . A 1. L.
brocesse .
Maguire & Company, J. A. rocesres mn udlo 1.1nes:
Elementary In character, ULTRASONIC FUN-

522 Drexel Building DAMENTALS was writlen originally as a serles of

Orsi, John F,

605 Manhattan Building
Peckham & Densham
1414 S, Penn Square
Stratton Company, (. H.
2601 N. Broad Street
Technical Kepresentation
506 Wyndnioor Avenue
Trinkle, Wilmer S.

2601 N. Broad Street

Pittsburgh
Burke Eleetrical Eqnipment. Company
416 Maple Avenue
Clark Company, Russell F.
1404 Clark Building
Podolny, James H.
4716 Coleridge Street
Stover Company, S. H.
5495 Penn Avenue
Tanner & Covert
600 Grant Street Building
Weller Agency, Roy
620 Penn Avenue

magazie articles Just for the purbose aof acduainting
the novice in this field with the enormous possibilities
of a new tool for Industry. It xerves the double pur-
pose of introducing ultrasenies Lo both sound and
industrial engineers. The list of chabter headings
will indicate fow 1t can help you.

tended to many Indusiries, and as its possibilities
are explored they will Increase a hundredfoid. To keep
abreast of its growth, engineers In all fields must
know what they may expect from ultrasonies, how it
is used, how the energy 1s generated, and the tech-
niquea 0 applying ultrasenic treatment to many proc-
esses.

342 Madison Avenue

CHAPTER HEADLINES

Too Much Aodlo. Opportunities In Ultrasonies.
Elemants of Ultrasonies.  Experlmertal Ultra-
sonles. Coapling Ultrasonic Energy to a Load.
Ultrasonles In Liquids.  Ultrasonles Itn  Solids.
Testing by Ultrasonies. High-Power Ultrasonies.
Notes on Using High-Power Ultrasonles. Appil-
catlons of Ultrasonics to Blology. Economles of
tudnstrial  Ulteasonies.

The appllcations of ultrasonles have already ex-

ULTRASONIC FUNDAMENTALS
By S. YOUNG WHITE
36 pages, 40 ill., 85 x 11, paper cover
$1.75

Book Division, Dept. A
RADIO MAGAZINES, INC,
New York 17, N. Y.

PICKERING—Cartridges
PERMOYLUX-—S peakers
AM-¥M ESPLEY—Tuners:
Baffles—LOWELL

L & T Pads—CLAROSTAT

Carried in stock by
the BEST DISTRIBUTORS

25 Chittenden Avenue
New York 33, N. Y.
TOmpkins 7-1145

Midtown office: 205 E. 42nd St.

Room 1404, MUrray Hill 9-2518
Morris Fiscuer—Georce HiGoins
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This is our

GROUP SUBSCRIPTION PLAN

You and your friends and co-workers
can now save up to $1.00 on each sub-
scription to AUDIO ENGINEERING,
The more men in a Group, the more
each saves. If you send 6 or more sub-
scriptions for the U.S.A. and Canada,
they will cost each subscriber $2.00,
1/3 less than the price of a regular
1 -year subscription. Present subscrip-
tions may be renewed or extended as
part of a Group.

AUDIO ENGINEERING is still

® The only publication devoted
entirely to Audio—

® Recording

® Broadcasting equipment

® Acoustics

® Home reproduction systems

® PA systems

® Psychoacoustics

(Please print)

Name

Name

Name

Name .......... . ... iiiiinannnn,

Name ......... ... .. i i,

Pesition .......... Company

Add $.50 to each Foreign subscription
ordered

RADIO MAGAZINES, INC.
342 Madison Ave., N. Y. 17, N. Y.
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audio techniques
[from page 6]

and R, loads the filter properly to pre-
vent a peak before cut-off begins. R, may
be a fixed resistor or a volume or loud-
ness control.

The enclosed curves, taken with a

Hewlett-Packard audio signal generator
and a Ballantine meter, show the possible
variation. The circuit can be inserted
in any amplifier at the low gain input
point. If a reluctance pickup is used, this
tube can follow the pre-amp stage. It is
also adaptable to a control stage located
remotely from the main amplifier since
the cathode follower permits a long line
without loss or hum pickup.

Tape Recorder Remote Control

RAYMOND LUCIA*

D.C.CONTROL
RELAY

HOVALC
-

Fig. 1. Schematic of

AC. b
CONTACTOR
o_.i

O —67!
A =
CONTRO
ROOM AUDIO
RELAY

CENTRAL APPARATUS ROOM

r—-
|
|
!

Oy +HV- 6.3v
PT-6A

method of arranging
controls to start tape
recorder remotely.
POWER
SUPPLY
[ J

RADIO BROADCAST STATION, to oper-
A ate “in the public interest, conven-
ience and necessity” must be prepared
to Dbroadcast during disasters of fire,
flood, storm or in event of failure of
power or wire lines. Somctimes, things
happen so quickly that circuits cannot
be cleared for immediate broadcast, and
in this event, tape recorders are particu-
larly valuable to take down the emer-
gency program, news flash, or unan-
ticipated special event.

To aid in better serving our listeners,
WHAM has installed two rack-mounted
PT6A Magnecorder Tape Recorders
which can be remotely controlled from
any control room in the studio building,
or which might be operated manually
from the Central Apparatus Room. The
recorders are fed through the proper
equalizers directly from the audio dis-

* Audio Enginecr, WHAM, Rochester.
NV

tribution system and, thus, can be placed
under control of the control room dis-
tribution key switches.

The two recorders are kept loaded

Fig. 2. Details of cam used to hold pressure
roller off the capstan until machine is started

with tape, ready to go at any time. When
the proper key in the control room is
thrown to feed audio to a recorder, d.c.
is also fed through a selector switch to
operate a control relay, which in turn,
actuates an a.c. contactor, supplying

after machine is started.
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AUDIO AMPLIFIER . . . ||
ALL TRIODES

Distortion and intermodulation ex-
tremely low

Wide frequency range, flat from 20 to
20,000 cycles within .5 db

Attractive remote-control pre-amplifier

Compensahon for various inputs; Phono, Tuner, Tele-
vision or Microphona

Exclusive BROOK circuits and transformers

YES, ALL THESE FEATURES. .. but primarily
LISTENING PERFORMANCE

hel’e'ﬂfﬂl’e not achieved eesss0s 0

Write for free Technical Bulletin, detailed Distortion
Analysis & booklet "Beter Listening"
L] [ ] L] L]

BROOK ELECTRONICS, INC.

34 DeHART PLACE ELIZABETH 2, New Jgsiv  Dept.

l cholce

STEPHENS FINE COMPONENTS
FOR 2-WAY SYSTEMS

Those who demand the
finest in sound reproduc-
tion...who want true-to-
life tones, specify Stephens
Tru-Sonic high fidelity
components in their two-
way systems. Custom set
builders, manufacturers of
fine sets and theatres rely
on Stephens because
there's such a wide selec-
tion of components to fit
every space requirement
and price range. Stephens
Tru-Sonic components are
available in crossover fre-
quency ranges from 400 to
3500 cps. Thelow fre-
quency driver, high |
frequencydriver,
crossover network
and 2x5 horn shown
here are only a few
representative items
available under the
Stephens brand.

See you at Room 642
N. Y. Audio Fair

Write for catalog K-1 and installation instructions. |

EPHENC manvracrumms
STERE

AL-1

CORPORATION

Pioneer name in high fidel-
ity reproducing equipment

8538 WARNER DRIVE, CULVER CITY, CALIFORNIA

both power to the recorder and plate
voltage to the biasing oscillator, as
shown in Fig. 1

For remote control, the PT6A control
knob must, of course, be left in the
“forward” position, which normally
would cause the rubber pressure roller
to press against the drive capstan. To
guard against damage to the roller when
left in this position for long periods,
during which the recorder is ready for
immediate use, a small aluminum cam
is used. Its dimensions are as shown in
Fig. 2. The cam is attached to the screw
on the pressure roller by slotting the
aluminum just enough to slip on the
screw and then pinching it together
again. This allows it to swing loosely
on the pressure roller mounting screw.
When the recorder is set up for stand-by
with the control knob in the “forward”
position, the cam rests as is shown in
Fig. 3. Tts dimensions are such that, in
this position, the rubber roller is lifted
from the capstan. When the reocrder is
remotely started, the capstan rotates
clockwise, causing the cam to roll out,
dropping the pressure roller into con-
tact with the capstan for normal drive
as shown in Fig. 4. After the recording
is completed, it is necessary to rewind
and remove the tape. The recorder is
then manually set up again in the stand-
by position. The shape and weight distri-
bution of the cam is such that when the
control knob is turned to the “stop”
position, it falls between the two centers
of rotation, ready to hold the rubber
roller away from the capstan when the
control knob is again thrown to “for-

ward.”

This little device, together with the
circuit arrangements, is another example
of how broadcasters fit many commercial
products to their own Inrtlcular needs.
Similar arrangements can undoubtedly
be fitted to other types of recorders with
the excercise of a little mechanical in-
gentity.

Sprinkle Visits Rainless South

Notwithstanding a record heat wave,
the SRO sign went up wherever Mel-
vin C. Splml\]c, prominent audio engi-
neer, appeared during a recent speal\-
ing trip through the South,

Mr. Sprinkle, who is associated with
the Pecrless Transformer Division of
Altec Lansing Corporation, made the
tour to promote interest in high-quality
audio. He is shown ahove addressing
the electronic engineering department
of the Navy Mine Station in Pensa-
cola, at a session arranged by Floyd
Grice, FFlorida jobber.
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HEADQUARTERS FOR
SOUND EQUIPMENT

MAGNECORD

RECORDER & AMPLIFIER
Complete Systems from $564.00

In stock model PT6-S Portable Power

Supply

$251.00 NET

NEWCOMB

AMPLIFIER

Complete line of High Quality Amplifiers,
from small single units to large rack
installations

P ELECTRO-VOICE SPEAKERS
From $27.00 to $756.00 NET

SOUND AND RECORDING CO.

1527 CHESTNUT ST,
PHILA. 2, PA.+RI-6-8388
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ULTRA LINEAR
AMPLIFIER CIRCUIT

(as described on Page 15)

WILL BE DEMONSTRATED AT
THE AUDIO FAIR IN THE

Acro Products Co.
exhibit (Room 549)

The Ulira Linear Circuit plus
the Output Trans-
former ever designed, the

Acrosound TO-300*, provide
the finest quality reproduc-

Finest

tion in every respect — by
measurement or
tests!

listening

* Acrosound TO-300—$24.75 net
Potted in seamless steel

gray hammerloid case.

Price F.O.B. Phila 259% deposit
* Pat, Pending with C.O.D.’s

Acro Products Company
369 Shurs Lane, Roxborough, Phila. 28, Pa.

1952 Edition Ready!

Sun Radio’s Original
“Audio Equipment Handbook’"

#Most Widely Read
*Most Widely Imitated. |
"Ml.'!.Et Wld ely Hegquested

Agatn, SN RADIO brings you 2 newedi-
tion L'.-f this valuahle handbook acclaimed
by thousands of Music Lovers as the
"Ritle® for high-fidelity home musicre-
“production,

Mew down-to-earth information for. the
andio enthusiast. NEW IDEAR -- NEW
SYETEMSE -- KEW METHODS,
Firztdisrribution at the'Audio Fair, Moy,
1=t, 2nd, Ird, Haotel New Yorker, M.Y.C.

EUN RADIME EXHIBIT IN ROOM 601.

ELECTRONICS CO.
¢ 5 * Waw York 7 H. Y. * BArelay 7-1840

INC.

Open Daily 9-6, Sat. 9-4:30,
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Induibry People...

Herman Holstein, formerly with Hudson
Radio & Television Corp., is now ad man-
ager of Lafayette Radio—first assignment
is production of new Sound catalog in
time for distribution at The Audio Fair

. Walter 0. Stanton, president of Pick-
ering & Company, announces appointment
of George P. Petetin as assistant sales
manager . . . M. J. Yahr is new manager
of RCA Sound Products Sales Group—
formerly theater sales rep in Chicago area

. Harrison Johnston, formerly with GE,
has joined Ampex Electric Corp. as man-
ager of nmewly-created Product Engineer-
ing Division.

National Research Corp. has engaged
Dr. Thomas R. Steadman as member of
I’etrochemicals Research Department . . .
Otto H. Schade of RCA Tube Department
awarded David Sarnoff Gold Medal Award
at  semi-annual SMPTE convention —
winner of Progress Award is Earl 1. Spon-
able of 20th Century Fox—Journal Award
shared by A. B. Jennings, W. A. Stanton
and J. P. Weiss . . . Paul Eckstein, Halli-
crafters sales manager, has resigned to
open own manufacturers’ rep organization
with offices in Pure Oil Building, Chicago.

Capt. A. Lyson has completed one-year
tour of duty with Army and returned to
T.A.B. Engineers, Inc. as sales manager
. . . Russell 0. Hudson, president, Magna-
Crest Corp.,, announces appointment of
George Hamill, Jr. as sales executive . .
Joseph A. Tanney, head of S.0.S. Cinema
Supply Corp. enjoying month's combined
vacation and business trip covering entire
country.

New York chapter of “The Representa-
tives” has elected James M. Pickett presi-
dent for the coming year-—other newly-
elected officers are Harry Finkelstein,
vice-president, and Wally Shulan, secre-
tary-treasurer . . . Chicagoland chapter of
same group announces election to mem-
bership of Roger Clark, Dave Dolin, Ralph
Sullivan, Wesley Wilson and Frank Gass-

ner . . . Palmer Craig is new vice-presi-
dent-engineering of the Television and
Radio Division of Philco Corp. . . . New

works manager for Potter and Brumfield
is Dale Cropsey, formerly with Standard
Coil Products, Inc.

Henry F. Argento has been upped to
assistant vice-president of Raytheon
Manufacturing Company—will function as
assistant manager of Power Tube Divi-
sion . . . €. @G. Barker has been named as
president o¢f Magnecord’s new interna-
tional subsidiaries . . . M. A. Chapman,
nresident, Mica Insulator Co., elected to
head Mica Fabricators Association at an-
nual meeting—vice-presidents are Julius
Cantor nf Mica Fabrication Co. and Sidney
A. Montague of Spruce Pine Mica Co. . .
Stockholders of Scott Radin Laboratories,
Inc., have elected R. C. Freytag, vice-
president, as fifth member of company’s
board of directors—additional _officers
rhosen at annual meeting are John 8.
Meck, prseident; L. M. Sandwick, v.p. and
sales manager; R. G. Eggo, secretary, and
P. E. Schuecking, treasurer.

John F. (Jack) Pero is new addition to
sales staff of Blair-Steinberg Co. . . .
GE has appointed J. B. Parr manager of
sales training for Receiver Department,
and R. M. Lutz supervisor of co-opera-
tive advertising . . . Dr. Raymond C. Mach-
ler is new director of research and mem-
ber of the executive committee of T.eeds &
Northrup Co. . . . Dr. Harrv G. Mitchell
has been recalled to his World War II
post as chief. Carbon Products Section of
NPA—on indefinite leave from Speer Car-
bon Co. ... Samuel J. Spector sets longev-
ity reecord by rounding out full thirtv
years as president of Insuline Corp. of
America.

Svlvania announces election of Barton
K. Wickstrum to post of v.n. and director
of sales—succeeds Robert H. Bishop who
has resigned to join E. ¥F. Drew & Co. in
executive capacity—Charles A. Burton
takes over Wickstrum’s old job as general

sales manager of Lighting Division . .

John Martin, chief CBS producer for color
TV, back from Paris where he master-
mmded demonstration for French notables

. B. Wollgang‘, formerly chief buyer
for Wether Electric Co. has joined Ox-
ford Electric Corn. as general sales man-
ager . .. Harold R. Terhune, formerly v.p.
of Mycalex Tube Socket Corp. is new ad-
ministrative engineer at Federal Telecom-
niunication Laboratories.

Charles A. Hansen, president of Radio
Paris & Electronic Equipment Shows, an-
nounces cominittees for the 1952 Parts

Electronic Engineers

Electronic Engineer
Section Head

® Audio Experience Required
with a B.S. in E.E.

® Prefer man with several

years design in amplifiers,
networks, equalizers and
control circuits

® Section Head must have had
previous supervisory experi-
ence

Excellent positions open in
our laboratories for qualified
personnel

Send complete resume to

Personnel Department
GRAY MANUFACTURING CO.

16 Arbor Street
Hartford, Conn.

Originators of the Pay Station Telephone

BRITISH IMPORTS

ADVANCE AUDIO GENERATOR

Sine and square wave, 15 to 50,000 cps * 1%
or 1 cps in 3 ranges. Qutput Sine-Wave 20
uv. to 20 v. *1 db, under 1% distortion,
Square Wave 40 uv. to 40 v. with rise to 80%
of peak in 3 p secs. This generator has the
performance of many costly laboratory in-

struments. Price $115.00

BAKERS LOUD SPEAKERS

Information on new 12”7 and 18” speakers

will soon be released.

PARTRIDGE TRANSFORMERS

Output transformers CFB and WWFB now
available from stock. $35 and $25, respec-
tively, post prepaid.

WILLIAMSON AMPLIFIERS

An announcement will be made shortly re-
garding this amplifier and control unit.

PUBLICATIONS
“The Williamson Amplifier” 30-page manual
$1.00

Annual subscriptions to Wireless World

$4.50
For Orders or Further Information
apply
BRITISH RADIO INDUSTRIES

Importing Agency

ONE THOMAS CIRCLE, WASHINGTON 5, D.C.
TELEPHONE METROPOLITAN 6564
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WHY WILL YOU CHOOSE
YOUR TAPE RECORDER?
Q. Higher Fidelity and Smoother Performance?
A. THEN BUY TWIN-TRAX!*
Q. Llonger Continuous Playing Time?
A. THEN BUY TWIN-TRAX!*

Q). Professional Specifications ot Popular Price?

A. THEN BUY TWIN-TRAX!*
Q. Wider Sdection of Models?
A. THEN BUY TWIN-TRAX!*

No matter which of these features you consider
most important. You'll find them all—and many
other exclusive features—in our Twin-Trax Recorders.
Send today for your free copy of our Catalog
45272, *Reg. U. S. Pat. OF.

AMPLIFIER CORP. OF AMERICA

J9E B-oodway, Mew Terk 13, N, T,

If you are moving, you must notify our Cir-
culation Department at least 5 weeks in
advance. The Post Office Dept. does not
forward magazines sent to wrong destina-
tions unless you pay additional postage, and
we can NOT duplicate copies sent to you
once. Pleace give old and new addresses.

RACIO MAGAZINES, INC.

342 Madison Ave.
HNew York 17, N, Y.

e COMPLETE
ST7TUDIO LINE

MAXIMUM STABILITY: Moximum base
mass is concentrated ot outer periphery. Boses
are self-leveling, shock-absorbing, onti-tip, onti-
scrotch

MAXIMUM QUIET AND
EASE: Specio! Full-Grip, Velvet-
Action clutches, inner-lined with
weor-proof locking collets, function smoothly
at slight pressure, yet connot creep, jom,
rasp, jolt or jor.

MAXIMUM WEAR: Heavy oversized
tube assemblies are superchrome ploted
for highest durability.

MAXIMUM VARIETY: Floor or toble,
boam, orchestro or coliopsible types—there’s on
ATLAS stond for your every studio need.

L ]
COMPARE ATLAS ot your distributor TODAY.
See why more studios specify ATLAS thon ony
other line. Write NOW for FREE latest Coto-
log 551.
ATLAS olso leods in the manufacture of public
oddress loudspeokers and accessories.

by

1448-39th Street, Brooklyn 18, New York
In Canoda: Atlos Radio Corp., Ltd., Toronto, Ont.

Show to be held in Chicago week of May
18&—Credentials: Arthur €. Stallman, Sam
L. Baraf, Herbert W. Clough, H. E. Ruble,
L. W. Waelterman, John H. Cashman—
‘Budget: Lew W. Howard, Arthur C. Stall-
man, Jerry Kirshbaum, W. D. Jenkins,
George Wedemeyer, Herbert W. Clough—
Entertainment: W. D. Jenkins, Sam I,.
Baraf, Jerome J. Kahn, Aaron Livpman—
,Housing: John H. Cashman, Lew W. How-
ard, Arthur C. Stallman, Byron C. Dead-
man—I"ublicity: Jerry KXKirshbaum, J. J.
Kahn, W. D. Jenkins, Anthony Dybowski—
Educational: Jack A. Berman, A. W. Gree-
som, W. D. Joenkins, Jerry Kirshbaum, J. J.
Kahn, L. W. Waelterman, H. E. Ruble,
Lew W. Howard.

Industry Nofes. . .

Newark Electric Co, Inc., of New York
has changed its name to Hudson Radio &
Television Corp.—Adolph Gross and
IDavid Ormont remain as sole stockholders
and officers—address of Hudson’s main

store, general office, and warehouse is 48
W. 48th St.,, and branch is located at 212
{Fulton St., both New York . .. General
Electric Co. Tube Department has leased
50,000 sq. ft. building in Clifton, N. J., for
wiarehousing—also plans to use plant as
headquarters for the department's eastern
commercial service operations . .. Battery
Division of P. A. Mallory & Co., Inc., is
doubling manufacturing facilities in
‘Nm'th Tarrytown, N. Y.—expansion

pected to be complete by end of year . . .
Capital stock of A. W. Haydon Co., Water-
bury, Conn, has bheen purchased by The
North American Philips Co., Inc.—address
will remain 232 N. Elm St., and personnel
will not be altered . . . Semi-annual con-
!vention of Society of Motion Picture and
Television Engineers brought big turnout
October 15-19 in Hollywood—highlights
included sessions on magnetic recording
fand high-speed photography . .. Newark
Electric Company, Chicago, has leased
five-story building at 223 W. Madison St.,
which will more than double area of pres-
ent location—will take possession during
early part of 1352 . . . Daystrom Electric
Corp.,, Poughkeepsie, N. Y. has named
Isigur(l A, Sollie, famed audio pioneer, as
imanager, according to announcement of
James F. Brehm, president ... Acro Prod-
ucts Co., Philadelphia, maker of Acro-
sound transformers, has moved adminis-
‘trative and production divisions to newly
acquired building at 369 Shurs Lane, Rox-
borough, Philadelphia 28 . Peerless
Camera Stores, Inc.,, New York, franchised
by A-V Tape Libraries, Inc., as exclusive
photo supply house outlet for pre-recorded
magnetic tape in Bronx and Manhattan
boroughs Lindberg Instrument Co.,
Berkeley, Calif.,, has taken over larger
manufacturing facilities and is beginning
full-scale production of the Fluid Sound
pickup cartridge ... Arthur D. Little, Inc.,
Cambridge, Mass.,, has opened office in

| Mexico City to serve growing number of

Latin American clients—headed by Rich-
ard W. Plummer ., . . Radio Receptor Co.,
Brooklyn, is expanding plant capacity to
manufacture germanium diodes . . . West-
inghouse Electric International Co. has
received order for sixteen 3-kw high-fre-
aquency transmitters from Indian govern-
ment—will be equipped with multiplex
enabling each unit to handle four radio-
teletype messages simultaneously o a
“Instrumentation” has been chosen as the
theme of the annual technical conference
sponsored by the Xansas City Section of
the Institute of Radio Engineers . . . Air-
borne Instruments Laboratory, Mineola,
N. Y, celebrated its sixth anniversary
with formal ground breaking ceremony
for new Engineering and Production Di-
vision building . . . Plaskon Division of
Libby-Owens-Ford Glass Company an-
nounces addition of W. W. Wommuck to
sales force . . . The Joseph Racker Com-
pany has been organized to provide radar
consulting and editing service-—headed by
Joseph Racker, former assistant to divi-
sion chief of International Telephone and
Telegraph Co. and author of many articles
on microwaves—address is 67 W. 44th St.,
New York 18. . . . New Ampex Electric
Corp., plant in Redwood City, Calif., af-
fords production facilities five times

greater than former factory.
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IMPORTANT BOOK FOR
® SOUND TECHNICIANS

® AUDIO ENGINEERS
® CUSTOM BUILDERS

VOLUME 3!

HOWARD W. SAMS’

“AUDIO AMPLIFIERS”

Full Analysis of
50 Important
Audio Amplifiers
and 22 Popular
FM & AM Tuners

Based on Actual
Study of the
Equipment

Covers Latest Audio Equipment

Latest volume in the SAMS’ ““AUD1O AMPLIFIERS”
Library. Provides detailed, clear, uniform
analysis of 50 important audio amplifiers, and
full coverage of 22 FM and AM tuners, pro-
duced during 1950. Each unit is thoroughly
analyzed in from 4 to 10 pages; includes circuit
diagrams, design data, parts information, full
technical coverage described in uniform detail
and profusely illustrated by photographs and
diagrams. Based on study of the actual equip-
ment. Entirely new material, continuing audio
equipment coverage begun in Vols. 1 and 2
(see below). Never before available in a single
complete, accurate compilation. Indispensable
to public address and sound technicians,

custom installers, BC engineers and students
—a “must” for everyone in the field of Sound.
362 fact-packed pages; 8! x 11”; sturdily

$395

bound.
ORDER AA-3. Only

YOLS. 2 and 1
“"AUDIO

AMPLIFIERS"

VOL. 2. Covers 104 well-known audio amplifiers and
12 important tuners produced during 1949. Includes
uniform, detailed circuit and design data based on
original lab study of the actual equipment. Profusely
illustrated. 368 pages; 8% x 11”’; durably bound.

ORDER AA-2. Only $3.95
VOL. 1. This is the initial volume covering audio
equipment produced after the war, through 1948.
Covers 102 audio amplifiers and FM tuners, plus

data on important wire and tape recorders. 352 pages;
fully illustrated; in sturdy binding, 814 x 117

ORDER AA-1. Only $3.95
OWN ALL THREE VOLUMES FOR A
COMPLETE, AUTHORITATIVE SOUND LIBRARY

HOWARD W, SAMS & CO0., INC.

Order from your Parts Jobber today, or
write direct to HOWARD W. SAMS & CO,,
INC.,2201 East 4 6th Street, Indianapolis 5, Ind.

My (check) (money order) for $......
enclosed. Send the following books:
O AA-3. [JAA-2. [JAA-1. $3.95 each

Name....ieviievetennonnnssensinnas
Address

City. . .v...Zone....State......
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DEMONSTRATING
REALISTIC REPRODUCTION

As we said last month, Hartley and Hartley-
Turner reproduction will be on show and in
hearing at the Audio Fair. If nothing gets lost
on the way, we shall exhibit the 215 speaker,
the tone-control preamplifier, the 20-watt am-
plifier, and a satisfactory pickup. We shall
demonstrate what we think is realistic repro-
duction, using LP records selected for good per-
formance and good recording.

Not all of you will be able to come, but we
hope that many of you will. For several reasons.
The first is that whatever we say in these ads,
the skeptical can always come back with some
comment as, “Well, the Hartley ads are subtle
as compared with the usuval run of copywriting,
but after all they are just ads.”

We have just had a letter—"May | congratu-
late you on your advertisements in ‘Audio En-
gineering.’ | look upon them as being in a class
with the Editor’'s Report, Record Revue, etc.,
and read them with as much interest as the
body of the magazine.” So, then, we shyly take
up a place behind Mr. McProud and Mr.
Canby, but now you can prove to yourself if
Hartley is factual or merely fanciful.

The second is that we have always had rather
odd ideas about what sort of sound a speaker
should make. The 215 doesn’t sound like any
other speaker you have ever heard, and whether
you like it or not, when you hear it you will
agree with that. What we want to find out is
whether you think the different sound of the
215 is different because it is realistic rather
than hi-fi. You can tell us.

The third is that over the past two years we
have made very many “pen pals.” Your letters
to us have always been interesting and some-
times warm-hearted. When you have become a
215 user, they have verged on the lyrical. O.K.
We want to meet you, and you can check up if
the results you are getting are the results we

want you to get, for we believe in service after |

sale.

So, then, a warm welcome to all of you, cus-
tomers, potential customers, dealers, jobbers—
and competitors—in room 533.

* * * *

We are having a “hamfest” for music lovers -

and those interested in hi-fi in Massachusetts
after the Fair. Those who would like to come
should get in touch with Mr. John H. Walker,
66 Coolidge Avenue, Needham 92, Mass.

H. A. HARTLEY CO. LTD.

152, Hammersmith Road
London W.6, England
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PARTRIDGE
WILLIAMSON
OUTPUT TRANSFORMER
BUILT TO THE
ORIGINAL SPECIFICATION

e-luxe potted model now available
from stock from all important
Radio Stores throughout the U, S. A,
(Price $26.00 duty paid)
This transformer is now accepted as
the most efficient in the world. Accord-
ing to “Audio Engineering,” Nov, 1949,
there is no U. S. equivalent.
Thousands already sold in the United
States. A “must” for every high fidelity
enthusiast.

New York Stockists:

Harvey Radio Co. Inc.
103 West 43rd Street

Terminal Radio Corporation
85 Cortlandt Street

If you are unable to purchase Partridge
transformers in your city, write to us
and mention the name of your dealer.

Fullest data, including square wave tests, dis-
tortion curves, etc., together with list of U. S
stockists rushed Air Mail to you.

PARTRIDGE TRA NSFORMERS LTD.
TOLWORTH, SURREY, ENGLAND

For Highest Quality and Profits —
it's STANDARD WOOD

AUDIO &TV CUSTOM CABINETS

Model RX Bass Reflex i
Speaker Cabinets (top)
for 15”7 & 127 speakers. Ap-
proximately 10,000  cubic [
inch capacity. Wider fre- [
quency & angle distribution [
higher power-handling capac-
ity. Lumite grille cloth; nc &
sag or stain. Model RFE
Radio-Phono Cabinets
(bottom)}: perfect compan-
ions to Model RX. Top panel
for all FM-AM tuners, mid- &
dle pull-out drawer for all g
record changers  {positions
interchangeable) ; bottom
compartment for amplifiers. |
Both Models: sturdy 34"
stock, latest acoustic design;
rich authentlc furniture styl- ]

ing in lustrous Mahogany, Cordovan Mahog—
any, Walnut, Ebony, Blonde, or Unfinished.

* X %

Custom-Builders everywhere praise our full line ot
Custom TV Cabinets! Fit all 630 & similar_chas-
sis, all Tubes. In Mahogany, Walnut, Ebony,
Blonde.

See these beautiful Cabinets at your jobber TO-
DAY. Special discounts for quantity TV Cabinet
buyers. Write NOW for free latest Catalog A.

STANDARD WOOD

PRODUCTS CORP.
43-02 38th St., L.I1.C. 4, New York

L W}
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VISIT
TERMINAL'S
FAMOUS
SOUND
DEPARTMENT!

RADIO CRAFTSMEN RC-10
FM-AM TUNER with Built-in Preamplifier

Compensated for G.E., Pickering and crys-
tal phono cartridges. Continuously variable
bass and treble controls with flat response
from 20 to 20,000 cycles. Automatic fre-

guency control entirely 50
eliminates station drift. 13
Net

RC-2 Wide Range Amplifier

* €9Vipped iy, fv‘v
o

C 3 it for the RC-10 AM-FM tuner, or an high Y W
ﬁ::a:“fgpl‘;:‘;ﬁo: O:e-r 10 watts ou':;O with |esZ 'hgn 4290 RC pphire styl; Audak po; h ol
1% distortion. 20 to 20,000 cycles frequency response. Net i'aoG D—wiyy, Y E oy Yphase studio h. d‘ - S6.85
< - nCorporqs; Pair of T e, ead equin.
) 4 ating pre. G.£. variab N Quipped
i - !, N
> RC-&OGE‘ 'hc'llon d'°’"°nd ’: ’.e’udunce e 63.73
i Pair of G ¢ ylhi. . ridges

= Mode! A-800 variable 1y, 79.66
INPUT AMPLIFIER

Here in one compact unit is a four-

;che Preampliﬁer with inputs for =
ine wide-range phono cartridges
sucff as G.E., Pickering and Collaro;
ru'dno tuner input and crystal cur:
tridge. Has separate bass and
'.reble tone controls. Especially de-
signed for high quality amplifier
power stages, such
as the famous 3 so
Williamson. Net
UTC-WILLIAMSON Amplifier Kits

In i
comparable audio reproduction in an

‘\ UNIVERSITY easy-to-build style! Chassis are drilled

U
and punched for all components. Only

Royu’ Blue

8'' PM Speaker

® Model 8T7-8-1. The magnificent
speaker that amazed visitors at the
Avudio Fair! Response is 50 to 12,000 cps,

8 watts. Efficiency high, distartion low!
8" diameter, 8 ohm voice coil.

‘ 1323

Net

i} 6201 12-inch T
o s i
4 COOXIG‘ Speﬂkef ers use:T::su:?:ur s"_""dczrd transform- puds and hardwore- e 42" across,
. section. Wi ] " . -
Full-range 25 watt coaxial on demonstration in Ou: So;redd !;umple KK-B for 8" speakers: 24 19‘ 32" acrow: 23 each side

speaker, 45 t¢ 15,000 cps. ment. Chassis nd Depart- 4 speokers: 36" high ‘ -
Complete with 2000 cycle o‘nd transformer 4 1 (0] KK"" for 1 | vailable for 15 spea
cross-over network and kit priced at Net Alse

high frequency oftenvator. A

worderful Duy!4 1 o

Net

Instruction manual 25¢

FREE!

i etol
Sylvania stroboscop el
our phono turntable®
1 .o speed o ¢ ders on this item!

Sorry, o mail or phore or
¢ Terminal’s p.D.Q.?

Have yov heard © .
! send for Terminal’s p.D.Q. Bulletin!

\/_‘_,_!

a
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o\ >
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THE ULTIMATE IN QUALITY...

UTC Linear Standard Audio Transformers represent the closest approach
to the ideal component from the standpoint of uniform frequency re-
sponse, low wave form distortion, high efficiency, thorough shielding
and uvtmost dependability.

True Hum Balancing Coil Structure . .

UTC Linear Standard Transformers feature . ..

. maxi- -

mum neutralization of stray fields,

Balanced Variable Impedance Line

. . per-

mits highest fidelity on every tap of a universal

unit

Reversible Mounting . .

ar sub-chassis wiring.

. no line reflections or transverse coupling,
. permits above chassis

Alloy Shields . . . moximum shielding from in-
ductive pickup.
Hiperm-Alloy . . . a stable, high permeability
nickel-iron core material,

TYPICAL LS LOW LEVEL TRANSFORMERS

Type Ng.
LS 10

LS-10X
LS-12

LS-12X

LS-26

Ls-19
Ls-21
1s22
Ls-30

LS-30X
Ls-27

LS-50

LS-51

LS-141

Application

Low impedance mike,
pickup, or nuwltiple line
to grid

As Above

Low impedance mike,
pickup, or multiple line
to push pull grids

As above

gle plate to push pull
erids lke 2A3, 616, 300A.
Split secondary
Ningle plate to 1 pull
gri Split primary and
secondary
Push pull plates to push
pull grids. Split primary
and secondary
Mixing. low impedance
mike, pickup. or multi-
ple line to multiple line
As ahove
Single plate to multiple
line
Single plate to multiple
ine
Push pull low level plates
to multiple line
Three sets of b wed
windings for hy ser-
vice, centertapped

Semi-Toroidal Multiple € Structure . . .
minimum distributed capacity ond leakage re-
actance.

Precision Winding . .. accurocy of winding
1%, perfect balance of inductance and capacity;
exact impedance reflection.

High Fidelity .. UTC Llineor Standord Trons-
formers are the only audio units with o guaran-
teed unifarm response of = 1 DB from 20-20,000

cycles.

Primary
Impedance

50, 123, 200,

tmpeda

Secondary

60,000 ohms in

Relative Max.
hum- Unbal-
=1 db Max, pickup
nee from Level

20-20,000 +15 DB —71 DB 5 MA

250, 333, 500/ two sections

600 ohms
As above 50,000 obm
. 000 oh
250, 333, 50 rall, in
600 obhm sections
As above
oy 11, in
sectlons

000 ohmis 60,000 ohny

two sections

5,000 ohm
1 1 cach

15,000 ohms

15,000 olims
turn ratio
3:1 overall
80000 ohn;
turn ratio

30.000 ohms
plale to plate

80,000 vhms

135.000 ohms;

s 20-20,000  +14 DB
ms 20-20,000 +15 DB
two

20-20,000 +14 DB —92 DB
two
0,000 +20 DB —74 DB

Vs in 15- 0 MA

s | 20-20,000 +17 DB —30 DB 0 MA

h side

20,000 +1 03

NS § 20-20,000 -+26 DB —50 DB .20 MA

overall

200, 3, 200, 250.
0. 3 5 . 500/600 ohms

00 oluns
As above As ahove
13,000 ohms 50.‘1
15,000 ohims
6
30.0
1

S00/600 ohims

20-20,000 -+17 DB —74 DB

20- 24,600

006 +20 DB —71 DB 8 MA

3
00 ohms
0, 20-20,000

20-20,000 +17 DB —74 DB

+20 DB —74 DB 1 MA

ot +10DB —74 DB 0 MA

TYPICAL LS OUTPUT TRANSFORMERS

Secondary = db Max. List
Impedance from Level Price

Type
No.

LS-52

(857

LS-58

LS-6L1

Primary will mateh

following typical tubes
Push pul 50, 6V6, 42
2] AD

sh pull 2a43's. 6ASG's, 300A°s,

6A3's, GLG's

Same as above

Push. pull parallel 2A3's, 6ASG’s,
300A's, 6A3's

Push pull 6L6°s self bias

150 VARICK STREET

Primary
Impedance

or 8,000 ohins

5,000 chins plate
to plate and
3,000 olims plate
10 plate

5,000 ohms plate
to plate and
3,000 ohins plate
to plate

2,500 ohms plate
to plate and
1,500 ohms plate
to plate

9,000 ohms plate
to plate

20,000 15 watts

20 watts

23-20.000 20 watts

500, 333, 250, 25-20,000 40 watts
200, 125, 50, 30,

20, 15, 10, 7.5,

5.2.5, 1.

500, 333, 250, 38 watts
200, 125, 50, 30,

EXPORT DIVISION: 13 EAST 40th STREET. NEW YORK 16, N. Y.,

30.00
26.00

NEW YORK 13,

anced DC  List
reduction in prim'y Price

$25.00

35.00
1A 28.00

5MA  35.00

e

26.00
32.00

T 2500

+15 DB DB 3 MA 32.00
26.00

VMA 2600
28.00
30.00

$35.00

35.00

25.00

T 50.00

Write for ouwr Catalog PS-510

50.00

N. Y.
CABLES: “ARLAB"

{

o
-

=

F e Sl

T
e
ey
i

WWW. atneisaatadioRis: com


www.americanradiohistory.com

