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.. . reel after reel after reel!

That’s just one of the ExTra VALUES

®
that you get in caticliotape’

made by audio engineers, for audio engincers

NOW —output curves in every package!

Here’s output uniformity that you can see for yourself.
For every 5-reel package of plastic base Audiotape, in
1250 and 2500 ft sizes. now contains an Esterline-Angus
output curve made from one of the reels in that package.
And since all five reels are slit from the same roll after
coating, it shows you the actual output characteristics
of every reel — giving positive visual proof of unequalled
uniformity.

® Yes — when you reach for a reel of Audiotape, you can
be sure that you will have the finest recording that your
equipment can produce. You know that the output volume
will not vary more than == % db within every 1250 {t or
2500 ft reel of plastic base Audiotape. That is guaranteed.
You know that these reels are entirely free from splices.
That is guaranteed also. But, still more important, you
know that you can depend on Audiotape for unequalled
over-all performance — with maximum fidelity of repro-
duction and minimum surface noise and distortion.

In short, Audiotape always gives you the same consist-
ent, uniform quality that has characterized Audiodiscs for
more than a decade.

e

Have you heard about our new disc recoating service? We are now
prepared to recoat your used discs for you — at a substantial saving
over the cost of new discs. Your Audiodisc distributor will be glad

to give you complete details.
*Trade Mark

AUDIO DEVICES, Inc.

444 MADISON AVE., NEW YORK 22, N. Y.
Export Dept.: 13 East 40th St., New York 16, N.Y, Cables: “ARLAB"
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. COVER

Our cover this month was prepared with design engineers in mind. Its purpose
is to emphasize the end result which should always be the governing in-
fluence in the conception and manufacture of high-quality audio equip-
ment for home music systems. Illustrated is the extent to which
technical accomplishment must be coordinated with esthetic
design, if a speaker is to be both acoustically correct and
socially acceptable. The phantom picture, taken
especially for A, shows the new Electro-

Voice 4-way Patrician Model.
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FRED ALLEN

/Microphone
of Show Business

1 RCA’s

"STARMAKER"

.. . a ribbon-pressure microphone that

is so slim . . . so skillfully styled . . . so
unobtrusive . . . you must look twice to
see it.

Despite its slim construction, the
STARMAKER meets the exacting quaiity
standards of other RCA professional
Broadcast microphones. Pick-up is non-
directional. Frequency response is sub-
stantially uniform, 50 to 15,000 cps. It
is free from wind rumble and air blast

. . and virtually impervious to me-
chanical shock.

The sTARMAKER fits any standard
microphone stand . . . can be used in
place of any RCA microphone. No
extra attachments needed.

For delivery information call your
RCA Broadcast Sales Engineer, or write:
Department Q-7, RCA Engineering
Products, Camden, N. J. (In Canada
write: RCA Victor Limited, Montreal.)

RADIO CORPORATION
of AMERICA

Radio and Television Star


www.americanradiohistory.com

At Precision today

we’re processing
the finest

ANIMATION FILMS

for nationwide
showings

For your special 16 mm.
film requirements
use Precision...

® 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.

o Scientific control in sound

track processing.

® 100%optically printed tracks.
® Lxpert timing for exposure
correction in black & white or
color.

e Step printing for highest pic-
ture quality.

@ Special production cffects.

e Exclusively designed Maurc
equipment.

@ Personal service.

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

PRECISION

FILM LABORATORIES, INC.
21 West 46th St.,
New York 19, N.Y.
JU 2-3970
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Fig. 1

UDIO FREQUENCY measurement and
Aspectrum analysis are not usually re-

lated in the same test instrument and
the necessary equipment is usually far from
simple if there is to be any accuracy to
speak of in the work. A new patent has
come to light, however, which puts both
processes in the hands of any worker own-
ing an audio generator and an oscilloscope,
and having about fifteen minutes of time to
put together what is nceded. Rarely is it
possihle to get so much for so little, which
is why this patent set fire to the writer’s
imagination (a fairly flammable one at any
time. to tell the truth).

The patent is numbered 2,541,067 and the
inventor is Edwin T. Jaynes, who has as-
signed the rights to The Sperrv Gvroscope
Corporation. To sneak up on the idea, let
us remind readers of the common method

AMPLITUDE
FREQ.B \

AMPLITUDE
FREQ. A

Fig. 2

of testing an audio amplifier for phasc shift,
in which outphased signals taken from a
test generator and from the amplifier are
fed respectively to the horizontal and ver-
tical terminals of the scope. Ii there is no
phase shiit (or if it is 180 deg.) the pattern
will be a straight line which, theoretically,
should he leaning at a 45-deg. angle. The
“theoretically” has been thrown in to good
purpose—to remind you that the line leans
at 45 deg. only il the signal level on both
sets of deflection plates is the same. Actu-

*Audio Consultant, 255 West 84th Street,
New York.
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ally, by playing with the deflection amplifier
gain controls we can make the angle any-
thing between the horizontal and the verti-
cal. Ordinarily that doesn’t matter since we
usually judge phase shift, when there is
some, by the width of the ellipse that ap-
pears, compared to the long dimension of
the pattern.

Mr. Jaynes, however, puts the varying
angle idea to excellent use by employing the
circuit of Fig. 1. The signal to be measured
is connected to the paralleled inputs of a
high-pass and a low-pass filter. The filter
outputs are connected to the two sets of
c-r-tube plates. Now, if the product of the
resistor and capacitor values in onc filter is

FREQUENGY MASK

£
e

100

Fig. 3

cqual to the product of those values in the
other (meaning that both filters have the
same cutoff frequency) the outputs will
always be 180 deg. out of phase and a single
line is always produced on the sceen. The
angle of the line, however, will vary with
frequency. At higher frequencies, for ex-
ample, the input to the horizontal plates is
low and that to the vertical plates high.
Since the vertical component dominates, the
line becoines more nearly vertical. The angle
of the line varies with frequency, so it is
possible to calibrate the angular rotation
from zero to 90 deg. directly in terms of
frequency? Once the two networks have
been put together, there is almost no pos-
sibility that the calibration will be upset,
since the indication depends entirely on the
ratio of the output levels, not at all on the
input level or on anything clse.

Jut the true heauty of the idea is yet to
come. It is possible to measure two frequen-
cies simultaneously—or as many as there
are, actually, if there aren’t too many to
malke them all difficult to sce. Two simul-
taneous frequencies produce a four-sided
light area on the screen which can be any-
thing from a square to a thin diamond, but
in any case a parallelogram, like that in
['ig. 2. The angles of the sides indicate the
two frequencies. For example, sides 4 and
D are parallel, and so are sides /8 and C.
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The angles to be noted are indicated by the
dashed extensions of sides A and B, though
of course C and D could be used as well.
If more than two frequencies are present,

the figure is an wu-sided polvgon, with two |

parallel sides for each frequency. Thus the
number of frequencies equals »/2. The
angles of the sides with the horizontal are
used for the measurements, just as with
one- and two-frequency figures. Obviously
this is a first-elass spectrum analvzer for
waveform analysis, harmonic distortion
measurements, and so on—just as long as
sufhcient signal i1s available to enlarge the
sides enough for observation. The length
of each side is a direct indication of its volt-
age level.

The inventor suggests one solution of the
practical problam of calibration indication,
shown in FFig. 3. He rotates the c-r tube
on its axis 45 deg. so that the range of
“horizontal” to “vertical” position of the line
on the screen is as indicated by the dashed
lines. Then he places an opaque, crescent-
shaped mask over the top of the screen
(shaded area in the drawing) and writes
calibrations on .it. Then, with the aid of
d.c. voltages in series with the filter out-
puts, he positions the no-signal beam spot
at the position marked A. For single-fre-
quency measurement the affair resembles an
ordinary meter, with the line trace acting
as the pointer.

So much for the patent itself and on to a |

few additional fouches from here. For the
setup of fig. 3 (and for any other way of
using this svstem) there is no reason for
not using an ordinary scope and putting
the signals from the filters through the
usual deflection amplifiers rather than
straight to the plates. Even if the amplifiers
are dissimilar enough to produce slightly
elliptical “lines” at very high and very low
frequencies, the disadvantage 1is small,
though appreciable difference in frequency
response does not contribute a thing towards
accuracy.

A calibration idea that seems a bit more
practical for simultaneous measurement of
several frequencies is to prepare a trans-
parent mask of acetate to go over the face
of the c¢-r tube. Lines are drawn on this
mask somewhat like those of Fig. 4. Each
radial line emanating from point A shows
the angle of one irequency. Now, whether the
pattern is a single-frequency line or a multi-
frequency polygen, the line or side to be
measured can easily be moved into position
with the usual scope positioning controls
alongside the radial line whose angle most
nearly matches it, and the frequency read
off from the calibration figures.

The arcs, drawn in equidistant steps from
A as a center indicate voltage levels so that
the level of each signal present can he com-
pared to that of the others by measuring
the lengths of the lines or the sides of the
polygon. The mask must initially be made,
of course, with the aid of a calibrated oscil-

lator. I the oscillator is around all the time, |

it can be used, cach time the scope is con-
verted to a frequency meter, to recalibrate
by feeding in a known frequency and adjust-
ing the amplifier ga:n controls for the cor-
rect reading. Alternatively, a small, one-
frequency phase-shift oscillator could be
built into a small metal box with the filter
networks.

Just to see what would happen the writer
took ten minutes out in the lab to set up the
circuit of f7g. 1 using 15,000-ohm resistors
and 0.1-uf capacitors. Quick computation
showed that the catoff frequency was around
100 cps. It was found that reliable indica-
tions could be had over a frequency range
of about 20 to 1. Ideal operation was from
30 to 600 cps but the actual operating range

AUDIO ENGINEERING o MAY, 1951

THE FIRST CHOICE

FIDELITY

Lifelike tone quality, fow distortion meet
standards — and at ¢ moderate price!

Series shown in rack mount also offers three
heads to erase, record, and play back to mon-

itor from the tape while recording.

agqunecod,w.

OF RADIO ENGINEERS

FLEXIBILITY

In rack or zonsole, or in its really portable cases,
the Magnecorder will suit every purpose. PT6
Series shown is the most widely used profes-
sional tape recorder in the world, and is “avail-
able with 3 speads 334 7V2,715") if preferred.

N.AB.
PT63

FEATURES

PT7 accommodates 1072 " reels and offers 3 heads,
positive timing and pushbutton control. PT7
Series shown in tomplete console model is also
available for portable or rack mount. For cut-
standing rezarding eauipment, see the complete
Magnecord line — PT6, PT43 and PT7.

WRITE FOR NEW CATALOG

Magnecord, Inc., Dept. A-5
360 N. #ich gan Ave., Chicage 1, 1.

Send me latest catalog of Magnecord

360 NORTH MICHIGAN AVENUE
CHICAGO 1, ILLINOIS

WWW. asknerieaniadiahigstory. com

Equipment.

Name. ..o nerosaresaorinnnas
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could be shifted a fair amount by deciding
just what frequency to use when setting the
gain controls for a 45-deg. line. The com-
ponents were only 20-per centers and the
phase difference at the two inputs was not
exactly 180 degrees, but the slight ellipse
caused no trouble at all. As indicated in
Fig. 3, the inventor claims that a 100-to-1
range can be covered, but a look at the scale
shows that the frequency change for the last

few degrees on each end is so great that
casy reading is not possible.

Limiting the range calibrations to some-
thing between 10- and 20-to-1 ratios makes
for good accuracy. As much spectrum can
be covered as the user desires by simply
substituting different filters, with higher
cutoffs, for higher-frequency ranges. Using
a 10-to-1 ratio, which seems best, three
ranges would cover 20 to 20,000 cps. Prob-

ably each filter should be designed for a
cutoff at the {requency in the approximate
geometric center of its range—for the 20
to 200-cps range, for example, the cutoff
frequency might be about 60 cps.

Safety Stylus

We can’t all own super-terrific-quality
amplifiers and diamond-point pickups, but
we ought to be able to feel that at least the
pickup stylus will not damage the record
grooves. Unfortunately, most styli do, for
after the point wears it not only makes
the music sound worse but it starts chewing
grooves. William F. Smith of North Holly-

REGTANGULAR
TOP FOR ORIENTA-| g
TION —————¢4

= PICKUP
4 “contacT coie

AMP

CONOUCTIVE
COATING

Fig. 5
wood, Calif., has come up with an ingenious
anti-chewing system in Patent No. 2,493,466,
assigned to RCA.

His phonograph stylus is shown in Fig.
5. It consists of a nonmetallic body sprayed
or otherwise coated with a conducting layer.

[Continued on page 48]
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Type 50W-2 $249.50

load such as a speaker or cutter head,
not just into an ideal resistive load. Mc-
INTOSH 50W-2 and 20W-2 amplifiers
perform substantially the same under
dynamic conditions into a speaker load,
as into a pure resistive load.

Full dynamic range can be realized
only if the noise is low. McINTOSH
amplifiers are designed so that the noise

Type AE-2 $74.50

UDIO power peaks reach 200 to 400

times the average power of speech

and music. The unique design of Mc-

INTOSH amplifiers provides adequately
for such peak power requirements.

A bass drum delivers 140 decibels
above threshold at 20 cycles. and a
cymbal delivers 120 decibels above
threshold at 20 kc. McINTOSH ampli-
fiers, delivering full-rated power at all
frequencies from 20 cycles to 20 kilo-
[ cycles with less than 19 distortion,
satisfy this requirement of dynamic
range.

The ear is extremely sensitive to dis-

tortion, For completely enjoyable re-
production, intermodulation at peak
powers must not exceed 1%. Mec-

INTOSH amplifiers type 50W-2 and
20W-2 meet that requirement for 100-
watt and 40-watt peak powers. respec-
tively. regardless of the frequency com-
bination within the band of 20 cycles to
20,000 cycles.

Here is another important specifica-
tion: Be sure to choose an amplifier that
works properly with a variable impedance

Type 20W-2

$149.50

components (rms) are 80 to 90 decibels
below full rated output, which is an
inaudible noise level,

Factors of economy should not be
overlooked. The efficiency of Me-
INTOSH amplifiers almost equals class
B, with the highest theoretical efficiency
possible. They are the most economical
on tubes and power requirements—the
most watts at the lowest distortion at the

least cost. Service is simplified by
plug-in circuits, Size is small because
of the high efficiency.

Performance of the control unit should
compare with the amplifier. The Mc-
INTOSH AE-2 8-stage Amplifier-Equal-
izer provides stable, distortion-free per-
formance that matches the performance
of the 50W-2 and 20W-2 amplifiers.

Engineers agree that McINTOSH am-
plifiers reach the practical limits of low
distortion and high efficiency. Music
lovers agree that the theoretical ad-
vantages are fully reflected in superla-
tive audio reproduction. For further
information write or telephone:

Miclutosh

Engineering

Laboratory i

#10 KING STREET AmAe 19000 SILVER SPRING, MO,
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=  CORP. ELECTRONIC MIXER

| 226-A East Cullerton St.

| Chicago 16, IlI.

| Send detailed literature and

I name of nearest distributor.

I Name .................... .

= Addredss s nod an o dbivm b baiie s

| City <iivicniins Szate avad; -
P

Professional-Type
ELECTRONIC

Meets Exacting Require-
ments for Multiple Mike
Recording on Tape, Wire or

Disc, and Public Address
Systems
The New Pentron Audio-Mix,

with itx four individual controls,
permits a wide range of audio
blending applications on each of
its four channels simultaneously.

Outpnt cord has a combina-
tion plug and screw-type coup-
ling for easy connection to any
audio system. Quality compon-
ents and top engincering assure

rofessional Its
D" $59,50
Makers of the DUO-SPEED
TAPE RECORDER

AUDIO-MIX

THE PENTRON g lL{e])}

—
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SIMPLIFIED CHART for the computation
of the magnitude and phase angle of

| A the forces acting at the throat of a

horn is described in a paper by Josef Mer-
haut published in the Tesla Technical Re-
ports for December 1949 at Prague, Czecho-
slovakia.

In horn-type loudspeakers, it is usual to
have active areas of the diaphragm larger
than the throat cross-section area. This
causes phase delays between waves arriving
at the center of the throat, and thus causes
loss of power. To determine the actual loss
of power. it is necessary to construct the
force polygon for each frequency for a
diaphragm of any given radius. This pro-
vides an approximate solution which may

| be made accurate by taking infinitesimal

clements and integrating. The polygon then
becomes a continuous curve. If several such
curves are constructed for various frequen-
cies and points of equal radius are joined, it
is possible to obtain directly the force vec-
tor at the center of the throat.

The application may be extended to cover
subdivided throats by the addition of the
force vector for each throat division.

The power loss is the ratio of the force
vector at zero frequency to that at the fre-
quency being considered.

Phase Inverter

A novel cathode-coupled phase inverter
is the subject of an article hy Jaqgues Lignon

o,
32
-
o
6SL7 1
INPUT [
% g2
gz 2
a2 S S2
T °g
9"L
= = VOICE- R
COIL FOR 20db
4 I IMPEDANCE _ FEEDBACK
~150v 4150V  +300V “en 62000 |
=300V 16 13,000 fL
Fig. 1

in T.S8.FF. Pour Tous Novembher 1950. The
basic circuit for the phase inverter is shown
in Fig. 1. An integral part of the circuit is
the feedback connection to the second grid
which, in the usual cathode-coupled circuit,
is connected directly to ground. The feed-
back to this point eliminates the possibility
of interfering with feedback networks in
the preamplifier running from the plate of
the preamplifier back, and includes an equal-
izing network. Also it permits the use of
lower resistances than usually allowed be-
causc of the low-impedance voice-coil cir-
cuit, which it shunts, and the lack of limi-
tation on the value of the grid resistor of the

| second tube section. Usually this value is

AUDIO ENGINEERING e
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fixed in other amplifiers by coupling consid-
erations. With low resistance values, teed-
hack is affected less by changes in tempera-
ture and humidity than with high values. A
chart is provided for determining the value
of R for various available input levels. The
two values given are for 20 db of feedback.
Where it is desirable to substitute two
6ST5 tubes for the 6SL7 the plate load re-
sistors should be reduced to 70,000 ohms
each and the cathode resistor to 70,000
ohms.

The major drawback of this circuit is its
use of the negative potential of 150 volts.

Stereophonics

J. Moir, in the March 1951 Wircless
World, reviews the basic principles of
stereophonic sound. There are five known
important factors that appear to be the key
indicators for the spatial localization by
hinaural hearing. They are the time delay
between sounds as they strike the ears, the
phase delay in repetitive sounds, the loud-
ness difference between the ecars, the sound
intensity pattern due to diffraction, and, fi-
nally, the behavior of each ear when per-
forming localization monaurally.

The spatial arrangement of an orchestra
appears to be a desirable factor to carry
over into sound reproduction. Study of
two- and three-channel systems for this
purpose indicates that the three-channel
system gives excellent stereophonic quality
to the reproduced sound, and the two-chan-
nel system provides a considerable im-
provement over a single channel.

To provide a stereophonic service in
England, it is suggested that two of the
simultaneous transmissions over different
broadcast transmitters carry left and right
sound signals, or that simultaneous uhf,
or pulse modulation, could he employed to
provide two- or three-channel signals. The
use of the broadcast transmitters is im-
mediately practicable in England. This
would enable an improved quality in the re-
ceived sound which is not attainable through
the extension of the frequency-response
range.

French Items

The November 1950 edition of Toute La
Radio was a special export number which
has much of the editorial material ab-
stracted in English and Spanish. There are
many articles in this issuc of particular
interest : stereophonic broadcasting of mu-
sic, the automatic electronic switch, coil-
block units, and background noise and
sounds of continuous spectrum.

The article on stercophonic broadcasting
details the techniques employed by J. Bern-
hart and J.-W. Garrett in broadcasting a
program especially prepared for stereo-
phonic broadcast under the direction of the
well known director of French motion pic-
tures. Rene Clair. The final equipment setup
included two phonograph sources, three mi-
crophone channels, an echo chamber, and
two tape recorders to prepare a left and a
right stereophonic signal. The broadcasts

[Continued on page 39|
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SPECIAL DELAY LINES

i3

Lumped delay lines “tailored” to specific |
applications have been announced by the
Shallecross Manufacturing Co., Collingdale,
Pa. A t1ypical unit consists of eight pie-sec-
tion low-loss filters having a rise time of
0.0+ microseconds and a total delay of 0.3
microseconds. Maximum pulse voltage is
= 100 volts and impedance is 500 olims.
Cutofl frequency is 8.5 megacycles and the ‘
maximum operating {requency approxi-
mately 2 megacycles based on a pulse de-
lay error of not more than 2%. The unit
consists of eight universally-wound coils
of 3-strand #41 Liiz wire and nine low
T.C. silver mica capacitors. Many other
types can be supplied. |

NEW SHALLCROSS WHEAT-
STONE-MEGOHM BRIDGE

The new Shalleress 635-A Wheatstone-
Megohm Bridge is a versatile direct-read-
ing instrument for aceurate measurements
between 10 ohms and 1,000,000 megohms.
It can be used to measure resistance ele-
ments and insulation resistance and to
determine volume resistivily of malerials.
The instrument is basically a Wheatstone
Bridge used in conjunction with a d-¢c am-
plifier. Two buili-in power supplies operat-
ing on 115 volts, H0-cycles automatically
provide the correct brilge voltages for the
high and low ranges. Full information is
available from the Shallcross Manufactur-
ing Co., Collingdale, P’a.

METAL-ENCASED RESISTORS

Flat, metal-encased, Type 265-A wire-
wound power resistars introduced by the
Shalleross Manufacinring Company, Col-
lingdale, Pa. are space wound, have mica
insulation, and are encased in aluminum.
At 175° C. continuous use they are con-
servatively rated for 7Y% watts in still air
and 15 watts mounted flat on a metal
chassis. Write for Bulletin 122.

(Adwvertisement)

AUDIO ENGINEERING e MAY, 1951

{Really Smooq;h—Outstandi;;Iy Quiel—FuIIy%D"epéndab'laq

MANY TYPES
AVAILABLE FROM
STOCK
and through

Shallcross -
parts distributors

ATTENUATORS

ALL STANDARD FIXED AND
VARIABLE TYPES

LADDER AND BALANCED
LADDER CONTROLS

[ ]
“T" CONTROLS
L
BALANCED “H" CONTROLS
L
POTENTIOMETERS

VARIABLE IMPEDANCE
MATCHING NETWORKS

V.U. METER RANGE
EXTENDING ATTENUATORS

STANDARD AND SPECIAL
FIXED PADS

SPECIAL NETWORKS

Perhaps you've noticed how
frequently Shallcross attenuators now
appear in the finest audio or communi-
cations equipment? Or how often they
are chosen for replacement purposes?

There's a reason! Improved design,
materials and production techniques have
resulted in a line that sets new, higher
standards of attenuation performance for
practically every audio and communi-
cations use.

Shallcross Attenuation Engineering
Bulletin 4 gladly sent on request.

Shallcross Manufacturing Co.
Dept. A-51 Collingdale, Pa.

RESISTORS— INSTRUMENTS — SWITCHES —ATTENUATORS

WWW. atnerseasadiohistery.com
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ON ANY STRINGED‘INSTRUMENT
opeccty 1he (i

AMPERITE “KIJNTAK M IKE"

THE ONLY NO-DISTORTION “KONTAK MIKE”

.z Used with most ampli-
gy fiers, including most
electric guitar amps. =

Anthony Anfone, widely known .No Chﬂnges in ﬂm?"”er,
as ‘‘the most versotile ortist instrument, or strings.

of the frets”, is an enthusiastic .
user of Amperite Kontok Mikes. Attached withont 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
Model KKH
(with hand volume control). List $18.00

AMPERITE
STUDIO MICROPHONES
at P. A. PRICES!
9deal fo CLOSE TRALKING
or DISTANT PICKUP

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

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

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

AMPERITE Company, Inc.
561 Broudway e New York 12, N. Y,
In Canada: Atlas Radio Corp., Ltd., 560 King St., W., Toronto 2B

WW\W. aknefieaniadiahigsiory.com

LETTERS

Re: Shortages, 5U4GC’s

Sir:

Methinks Mr. Cone is trying to put a very
large tempest in a very small bottle. In the
welter of asininity that we are pleased to
call 20th Century civilization, the avail-
ability or lack thereof of 5U4G’s holds but
little import. As emergencies go, this is a
small one, and if it should fold, any one of
a number of others could be whipped up on
a short notice.

Val Adams,
Box 14,
La Jolla, California

Re: Patents

Sir:

At last /& has its comic page, with clever
imitations of Rube Goldberg s output. Cop-
pleman’s device (lescnbed in the Patents
column for March “solves” a complicated
problem with super complications. Serlously,
how can you swallow a pickup arm with six
pivots, a rack and gear, and a yoke? And
don’t forget that you will need still more
friction points for a compensated counter-
balance.

If “good enough bearings” and proper
balance were provided, you would have a
pickup arm without tracking error, but
there would still be side pull, depem]mg on
record speed and amphtude of recording.

Let's go back to “some contraption re-
sembling a recording lathe.” Drawings

show two possibilities which feature the
pickup travelling along a rigid wayrod.
Any bearing manufacturer could design a
trouble-free running device with little diff-
culty.

John E. D’Errico,

1243A 23rd St.,

Santa Monica, California

(No reader is constrained to buy or use
such a device as Coppleman’s, even if it
should ever reach the market, which 1s

doubtful. Ed.)
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A new model of Britain's best
audio amplifier, with compensated
settings for all recordings

LEAK omr one”

THO0 INTERCHANGEABLE
SPINDLES

WEIGHTED TURNTABLE —
HEAVY MOTOR

Mo wows. No wavers.

Leak '‘Poit One'' provides

i . features

frequency response. Certi- K 8
fied tests by British Nat'l t at bnng PUSHER TYPE PLATFORM
Physical Lab. (equiv. U. S. always works.
Bureau of Standards) prove

this triple [sop power ampli- .

fier and pre-amglifier exceed flne
manufacturar’s performance

claims,

In the TL/12 amplifier, hum o
and noise levels fall within mUS|C
—80 db and —72 db relative

to 10 watts anc are entirely I

inaudible. Feedback is taken

from low side of output home
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 deafer or write to
BRITISH INCUSTRIES CORP.
164 Duane St., New York 13, N. Y.

THE WORLD’S FINEST RECORD CHANGER

SIMPLE 3 SPEED SETTINGS

AUTOMATIC STOP
at erd of last record

Magnificent

WHARFEDALE

SPEAKERS Aﬁr‘“~\‘

tnexpensive
— but with

remarkable

response.

AP ——— |

B -

Assure clear,
undistorted
musical
reproduction.

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

OUTSTANDING BOOKS

by 6. A. BRIGGS

Renowned authority —
on sound, 3

LOUDSPEAKERS
$1.25

SOUND REPRODUCTION
$2.25 '

Practical: Informatived Easily, inexpensively installed

The only such beoks written in your present set.
expressly for the layman. Simple,
easy-to-understand |anguage and F 3 =
diagrams on principles important Write for FREE-FACT SHEET — !
for every home audio system. At what to logk for when purchasing

ryﬂog;;eyjo:r%eerr or seng check or a 3 speed record changer.

BRITISH INDUSTRILS CORP. : ¢ GARRARD SALES CORP. Dept AES
164 Duane St., New York 13, N.Y. 164 Duane Strect, New York 13, Y.
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EDITOR'S REPORT

NARTB CONVENTION

1icaco, Arrir 18, The twenty ninth annual conven-

tion of the newly named National Association of

Radio and Television Broadcasters offered a vari-
ety of technical papers which covered many of the cur-
rent problems of broadcasters—Dboth in radio and TV.
Particularly interesting to the audio men in attendance
was W. Earl Stewart’s talk on “Trends in Audio Equip-
mient,” which compared early studio equipment with
that currently in general use, and delineated the reasons
for the gradual shift in type and appearance of the equip-
ment. Mr. Stewart’s paper was illustrated by a number
ol slides showing the differences in a way which left no
detail to the imagination.

Most of the papers at the Lugineering Conference
dealt specifically with transmitter operation and main
tenance, and with many aspects of TV—of growing im-
portance in view of the possible “thaw” of the long freeze
which has hamistrung the growth in TV stations for the
past two years.

Harold Fellows, president-elect of NARTB to take
office on June 4, outlined in one sentence what is needed
for a broadcaster to achieve a position of leadership in
its community. He said, “The progressive, intelligent
use of a franchise to ‘get a grip on’ the community, to
serve that communitv and its needs culturally, civically,
and commercially is as worthy and should be as rela-
tively profitable in Sunshine Valley, New Mexico, as it
is in New York City.”

That many broadcasters have not learned this basic
principle of success and service 1s well known to any one
who has spent a week listening to their otferings. FM
broadcasters, as a class, have “carried the ball” cultur-
ally to a remarkable degree, particularly in the larger
cities. Principal comiplaint of FM operators is that man-
ufacturers have not kept up with the demand tor FM re-
ceivers to tlie extent necessary for widespread popu-
larity of this medium.

SWITCH TO AUDIO

Since the beginning oi radio, experimentation in the
art has attracted the interest of young and old alike. In
the 20’s, it was common practice to build radio receivers
rather than buv them because it was possible to obtain
better performance than could be secured from com-
mercially available apparatus. Since those days, radio
receivers have improved immeasurably, particularly as
regards sensitivity, stability, and reliability, so that to-
day it hardly secems worth while for the experimenter
to attempt to build a radio tuner. The design and con-
struction of a tuner is fraught wth problems of tracking.
of matching a tuning capacitor to a ready-made dial, of
obtaining stability from a circuit on first attempt when

10

small variations in stray capacitance can cause a large
change in performance.

For these reasons, /E has rarely otfered any construc-
tional information on tuners. It is felt that the cost of
materials and the time expended in huilding a radio
tuner does not represent sufficient saving over the
cost of a factory-built tuner to warrant articles of this
sort.

With audio equipment it is different. Many good am-
plifiers are commercially available, and good ones can
be constructed even hy a novice. The assembly and ar-
rangement of equipment offers an interesting and satis-
fving pastime to the experimenter, and the infinite va-
riety of speaker housings and complete-system cabinetry
is limited only by the imagination and skill of the huilder.

What is important, most of all, is that the individual
interest in experimenting is rapidly swinging from radio
to audio. As we sce it, one reason for this switch is that
the equipment huilt by the audio hobbyist is enjoyed by
his entire fanily. He assembles a conmplete system—
builds sotne parts, buys others ready-made—and he, his
family, and his friends all enjoy the result. The radio
amateur, on the other hand, is likely to shut himseli off
from conversation with others in his own household—
becoming practically a hermit—while he alone enjoys
his hobby.

This switch to audio as a hobby 1s a healthy one, and
one in which we feel we have had a hand. One definite
indication is that jobbers are exhibiting a widening in-
terest in this new market, with more and more outlets
featuring new and modernized sound departments. A<
has spearheaded this switch and will continue to offer
material which can he relied upon. This has been Al’s
aim over the past four years, and at the beginning of its
fifth year, this credo is reaffirmed.

VISITOR FROM ENGLAND

We are pleased to have again had the opportunity to
compare notes with W. S. Barrell, Managing Director
of Llectrical and Musical Industries, Ltd. (EMI), who
spent a few wecks in the New York area recently. As
outlined in Mr. Canby’s colummn, we were privileged to
hear a number of microgroove tests which may or may
not presage the entrv of EMI into this field. Be that as
it may. one thing is becoming more apparent as time
passes—it is increasingly difficult to distinguish good
recordings from live programs.

Obviously, this is as it should be. The crucial test of
an adequate recording job is that the listener should not
e conscious of the recording medium, but should—as
Mr. Canby says—hear “through” the recording to the
original. When that is achieved, a recording may be said
to be a re-creation.

AUDIO ENGINEERING e MAY, 1951
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PICKERING
RECORD PLAYING EQUIPMENT

o /%m@,m vefrradeection
0/ lhe wouks 0/ lhe maslews

Pickering diamond stylus pickups and related components
are the exclusive choice of musicians and lovers of music ‘f
who insist upon the finest. Engineers acknowledge Picker-
ing audio components as the best available. In every test and
performance comparison, they demonstrate their superior-
ity ; recreating all the music pressed into modern recordings
with the fidelity and realism of a live performance.

=
£ o

Pickering components are created for listening pleasure by )
Audio Engineers who know music and who know the tastes
of discriminating listeners.

/‘;? Pickering diamond cartridges have no equal.
ilr/ " The wear and fracture resistance of the dia-
Y 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. ‘

Don’t impair the musical quality of your priceless records.

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 measures, Pickering diamond stylus cartridges are

more economical.

PICKERING & COMPANY, Inc.
i
Oceanside, L. I.. N. Y.
3
‘:._' \ - \v‘;:__. i ; e . " g ) - ol -
Riogpe  Rmas . Qs it R SR
Pickering High Fidelity Components are available through leading jobbers and distributors everywhere; detailed literature sent upon requesi. Address Department 4
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BELL TELEPHONE

WORKING CONTINUALLY TO KEEP YOUR TELEPHONE SERVICE BIG IN VALUE AND LOW IN COST

12

£
By At

Bell Telephone Company craftsman
wraps a wire to complete « connection.
Wire is inserted into the nozzle and
a rotating spindle whips it around
terminals.

Close-up of connection made with new
tool—neat, tight windings.

L

-

-
-

IT DOESN’T take long to wrap a wire around a terminal
and snip off the end. But hundreds of millions of such con-
nections are being made each year to keep up with America’s
growing demand for telephone service,

Now this job is done much more efficiently with a new wire
wrapping tool invented at Bell Telephone Laboratories. This
“gun” whirls wire tightly around terminals before solder is
applied. The connection is better and there is no excess
wire to be clipped off — perhaps to drop among a maze of
connections and cause trouble later.

The new tool is being developed in different forms for
specialized uses. The hand-operated wrapper in the illustration
is for the telephone man’s tool kit. Power-driven wrappers
developed by Western Electric, manufacturing unit of the Bell
System, are speeding the production of telephone equipment.
The gun’s small nozzle reaches where fingers couldn’t — a big
advantage these days when efforts are being made to produce
telephone system parts smaller as well as better.

Bell Telephone Laboratories scientists devise many special
tools that help your telephone system to keep pace with service
demands economically — keeping your telephone service one
of today’s best bargains.

LABORATORIES
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AUDIO IN THE DEFENSE EFFORT

Ultrasonics in the Loran Trainer

PHILIP D. STAHL"

Part 1. Beginning the description of a unique device used for classroom train-
ing of personnel in the operation of loran navigation receiving equipment.

of navigation by which navigators

of aircraft or sea vessels can deter-
mine accurately their geographical po-
sition by day ar night. Loran can also
be used for “homing”—following a pre-
determined line of position. Loran is a
term which was derived by combining
the first two letters of L.Ong, the first
two letters of RAnge and the first letter
of Navigation.

The accuracy with which these posi-
tions may be obtained is dependent upon
the listance between the aircraft or ship
and the land-based loran transmitters.
but in general. results can be expected
which are comparable to positions ob-
tained by conventional celestial navi-

lORAN is the modern electronic method

* Praject Engineer, Presto Recording Corp.,
Parasnus, N. J.

gational methods. Loran service permits
the accurate determination of positions
at distances from shore or land up to
1400 miles at night and 750 miles by
day. The reason for the difference is that
ground waves are used by day and sky
waves by night. Such ranges are
achieved by employing relatively low
frequencies of operation—specifically.
between 1900 and 2000 kc. This band was
chosen for greatest reliability consistent
with maximum transmitting range.

Loran transmitters are on duty 24
hours a day throughout most of the
world’s major air and sea lanes. The
ultimate requirements for covering most
of the earth’s traveled routes are esti-
mated to comprise a total of 70 trans-
mitting stations. Most of these units are
either built or in the process of being
constructed at this time.

The basic principle involved in the
operation of the loran system 1s the re-
ception of two radio signals, each of
which is radiated by a different trans-
mitting station. Using a loran receiving
set. an operator is able to measure the
elapsed time between the arrival of the
first and second signals. The difference
in the time of arrival of the respective
signals bears a direct relationship to the
difference in distances between the navi-
gator and the two transmitting stations.
Since radio signals travel at a constant
speed. a direct relationship between time
of travel and distance traveled exists.
Consequently, measurement of intervals
of time is, in essence, a measurement of
distance itself.

The transmitted signals emanate from
high power transmitters in the form of
pulses approximately 40 microseconds

LINE OF POSITDION DETERWINED

FROM A" READING

LINE_OF POSITION
DETERMINED FROM
“B" REAGING

TRANSMITTING
STATIONS
PAIR B

TRANSMITTING STATIONS
il PAIR A

Fig 2. Loran Trainer installation. Below, trainer table with
chart on top surface which represents the ionosphere. “Crab”
travels on masonite-covered platform below chart, and indicates
its position by a light beam projected upward from center of
transducer. Right, control cabinet for the Loran Trainer.

AUDIO ENGINEERING e MAY, 1951

Fig. 1 (left). Navigator aboard loran-equipped plane at “F" estab-
lishes “fix”" by determining two lines of position “A” and “B” by
loran measurements. Line of position “A" is found by measuring the
time difference between signals received from transmitting stations
Al and A2. Line of position “B"” is found by measuring the time dit-
terence between signals received from transmitting stations B1 and
B2. The navigator's fix is established at the point of intersection of
the two lines of position. The latitude and longitude of the navigator's
position is determined from the loran data by using either loran charts
or loran tables.

AMPLIFIER
CONVERTER

INTERFERENCE -
GENERATOR I

_~ GRYSTAL DRIVER

CARRIAGE
DRIVE g MASTER TIMERS

MONITOR
LORAN GEAR SWITCH BOX

GRYSTAL TIMER

AIR FILTER

/ LV SUPPLY

H.¥, SUFPLY
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20KC PULSES 25 or 33%3 cPs 1T5KC 25MS WIDE
PULSES PULSES \
MASTER
TIMER A 1 STA TRANSMIT. TRANSDUCER 1
CRYSTAL | ———
TIMER P4 S R TRANSMIT. TRANSOUCER 2
g a v
MASTER = STA.3 TRANSMIT. TRANSDUCER 3' o
TIMER 'B'
POWER SUPPLY POWER SUPPLY Fig. 3. Block diagram
|LOW VOLTAGEl ot complete Loran
Trainer.
TRANSMITTING CHANNEL
w
RAD. ANT.
o
MOBILE ; MOBILE MONITOR LORAN
GARRIAGE | TRANSDUGER AgPL‘EFFﬁER RECEIVER &
(AIRCRAFT) ! (RECEIVING) el INDIGATOR
INTERFERENCE REGCEIVING
CENERATOR REGEIVING GHANNEL
mately 40 microseconds wide, with the 251/8 cps, 253/16 cps, etc. through

recurrence rate related to cither of two
bases, 25 or 33 1/3 per second.

Because the basic loran measurement
evaluates the difference in the distances
between the navigator and each of two
fixed transmitting stations and not the
individual distances themselves, there
are many points at which the difference
would be the same in spite of the fact
that the distances themseclves varied
greatly. These points {all along a hyper-
bolic curve which is designated as a
loran line of position. It is therefore clear
that when_a navigator obtains a reading
from a particular pair of transmitting
stations, he determines that his true
position iles at some pomnt on a particu-
lar Joran line. By obtiaining a loran
reading from a second pair of stations,
a second line of position has heen identi-
fied and the navigator’s true position or
“fix” has heen established at the point
of intersection of the two lines.

Because loran is concerned with the

measurement of signals from two sep-
arate sources, for purposes of identifi-
cation, loran stations operate in pairs.
The 111d1v1du11 statlone of a pan are
designated “master” and “slave”. These
names are descriptive of the functions
of each station. Specifically, the master
starts the cvcle of transmissions by send-
ing a 40-microsecond pulse at 1950 ke.
(channel 1 of the loran system) which
is radiated unidirectionally. The signal
is received by hoth the navigator and
the slave station. After travelling the
distance between the master and slave
station, known as the baseline, the slave
receives the signal and uses it as a time
reference for the transmissions of its
own signal. After the slave transmits
its pulse the entire cycle becomes repeti-
tive.

In order to provide the greatest possi-
ble number of loran station pairs and
provide a foolproof miethod for distin-
guishing between pairs based at different
geographical locations, two hasic repeti-
tion rates, namely 25 and 331/3 cps.
have heen established. There are cight
different repetition rates associated with
each of the hase frequencies or a total of
sixteen possible repetition rates. Stations
operating on the lower time base are
pulsed at the rates of 25 cps, 25 1/16 cps,

14 ~

257/16 cps while the higher time hase
stations are pulsed at 33 1/3 cps, 334/9

cps, 335/9 eps, 332/3 cps etc. through
341/9 eps. Thus, with a choice of six-
1OMS Sync Ou'pm to
o:ng Moster Timer
Follower [, '0MS Sync Ou'pm to
[ Master Timer 'B’
100 KC
OSCILLATOR
Y2 BSNT-GT
50MS Sync Output to
Buffer 1st Counter 50 MS
1Ampliller = SGHSGT =+ Output :gsMi;rsTume:):x -
1 3 6SN7- Follower ync upu o
ESNT:CT 2% I Master Timer

Fig. 4. Block diagram of crystal timer unit.

teen different repetition rates it is a rela-
tively simple matter to identifv geo-
graphically any unknown loran pair of

latitude and longitude coordinates, loran
charts prepared by the U. S. Hydro-
graphic Office are provided, which depict
the “electronic lines” of position with
respect to a particular map of the region
in which the aircraft or ship is located.

To summarize, the loran system con-
sists of three elements: (1) A series of
land based loran transmitting stations;
(2) receiving and tinme measuring equip-
ment (loran receiving gear) accessible
by the navigator on plane or ship: and
(3) loran plotting charts. Figure 1 illus-
trates the basic principles of determining
position by means of loran.

Purpose of Loran Trainer

The trainer to be described was de-
signed and built through the joint efforts
of the Navigation Section of the Special
Devices Center, USN, and the Presto
Recording Corporation, which has been
the sole producer of this equipment to
date. The Loran Trainer enables other-
wise difficult ground or classroom train-
ing of navigators and crewmen in the
operation of any of the currently avail-
able loran receiving sets, and provides
experience in observation of loran sig-
nals and in working navigational prob-
lems just as they would he seen and
computed in actual service. It permits
the training of comparatively large
groups of students at one sitting without
resorting to the use of aircraft or ship.

Description of Loran Trainer

A photograph of the complete trainer
is shown in [iy. 2. (A) is a view of the
trainer table, and (B) shows the control
racks. The design of the trainer is based
on the fact that the velocity of radio sig-
nals in air bears a constant ratio to the
velocity of sound in air. Specifically, the
velocity of sound in air at room tempera-

StZlUOIlS. 1'ec¢1vcd on t])_e equxl,)ment. ture 1s approxilnate]_v 0.186 nautical
To simplify the navigator’s problem of
interpreting the loran data in terms of [Continued on page 49
[sTaTiON I u 5
50MS Pulses SELECTOR Master” Qutput
From Crystol |2-sHs's 'A°e S'ILCI"
Timer 88 mbly;
2nd GOUNTER] [3rd COUNTER] [4thCOUNTER | [5th COUNTER] [6thCOUNTER quore
6H6; Y2 6SN7 | |6H6; Y2 6SNT| |6HE; Y6 6SNT 6H6; 2 6SN7]  |6H6; 1% 6SNT Square Wove Undelayed
5!t Ratlo 2:1 Ratlo 51 Rullo 21 Rono 41 or 3. Ratio Wave Genarator Output
1 Output Pulse ot Output Pulse [—+{1 Output Pulse [~»{1 Output Puise =t Output Puise -#{ Coupler =+ 6SNT [—{ Foliower
Evary 250MS| [Every500 MS | [Every2500MS| |Every5000MS|  |Every 20000 Yp 6SNT B— 6SN7
4000 PPS 2000 PPS 400 PPS 200 PPS or 15000 MS ad |
T 50 or 66%PPS CPS
—
10 MS Pulses
From Grystol l
Timer ‘
500 MS| 500 fo 50MS)| 50 MS |50 to 1IOMS 10 MS | 1OMS to Fine Dealayed
Sync Delay Sync Delay Sync Delay Amplifier | Output “Siove’ Output
Couptler | Coupler Coupler | Coupler Coupler | Coupler Aesn7 | Follower [ to Switch
1 6SN7[ Lesn7 3 SN[ Lesn L 65N7| LesnT 2 Lesnr Assembly
500 MS Delay 50 MS Delay 10 MS Delay Fine Defoy
Multivibrotor Multivibrator Multivibrator Multivibrotor
6SN7 6SN7 65N7
500 to 10,000 MS 200 to BOO MS 40 to 110 MS 20 16 40 MS
in 500 MS Steps in 50MS Steps in 10 MS Steps Continuous
Fig. 5. Block diagram showing stages of master timer unit.

INVERTER MULTIVIBRATOR OSCILLATOR OSCILLATOR AMPLIFIER POWER 25MS, 175 KC
FROM__{ AMPLIFIER |—s  6SN7-GT  l—s] GATE  |—sf i/2 6SN7-GT |—al& CATHODE |—o] AMPLIFIER |y PULSES TO
MASTER | 1/,65N7-G T PULSE LENGTH 6V6 GT 180-220 KC FOLLOWER 3E29 CRYSTAL
TIMER 20-60 M5 6SN7-GT TRANSDUCER

Fig. 6. Block diagram of ultrasonic crystal driver unit.
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A Survey of Audio-Frequency
Power-Amplifier Circuits

PETER G. SULZER"

A discussion of a number of amplifier circuits—both conventional and other-
wise—along with the presentation of a “single-ended push-pull” amplifier.

by
tay

Fig. 1. Conventional single-ended and push-pull
output stages.

T 1s THE PURPoSE of this paper to

describe same circuits that are useful
as audio-frequency power amplifiers.
Although the use of several of the cir-
cuits in this application is uncommon,
they appear to offer interesting pos-
siliilities of olitaining special character-
istics. The discussion will be restricted
to amplifiers employing output trans-
formers since with present tube types it
is economically impractical to obtain
sufficient current to excite the voice coil
of a loud speaker.

One of the first circuits employed as a
power amplifier is that of Fig. 1(a),
wlich is the plate-loaded, single-ended
stage. The undistorted power output is
comparatively low because class-A opera-
tion is required. The presence of d.c.
flux in the output transformer is a dis-
advantage, as is the generation of even-
harmonic distertion.

The push-pull circuit of Fig. 1(b) is
an improvement, since the d.c. flux in the
output transformer can be canceled. At
the same time, ¢lass-AB or class-B oper-
ation becomes possible. as the tube char-
acteristics are complementary. If sym-
metry has been attained, even-harmonic
distortion will be very low.

These two circuits have been modified
by the use of cathode loading, as shown
in Figs. 1(c) and 1(d). Although the
output impedance is decreased, no real
advantage is gained that could not be
obtained by employing inverse feed-
* National Bureau of Standards, Washing-
ton 25, D. C.
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back.! In practice, distortion in an am-

*Howard T. Sterling, “The
lower as an audio amplifier,”
GINEERING, p. 14, Dec. 1949.

cathode fol-
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Fig. 2. Series-balanced output stage arrange-

[ ticable

plifier employing a cathode-follower out-
put stage may be severe hecause of driver
distortion which is the result of the
large driving voltage required.

Two-Tube Arrangements

In devising other two-tube power am-
plitiers, the following considerations
should be kept in mind: (1) d.c. mag-
netization of the output transformer
should be avoided; (2) the tubes should
be connected in such a manner that the
production of even-harmonic distortion
1s minimized; and (3) the lowest prac-
output-transformer turns-ratio
should be employed; this may be ac-
complislied by adding plate currents
rather than plate voltages in the output
transformer. The last requirement per-
mits the use of a lower turns ratio, which
1s highly desirable from the standpoint

of output-transformer design.

Considering a two-tube power am-
plifier, nine combinations are possible,
as follows:

(1) Plates in push-pull, with grids
driven in push-pull; (2) plates in push-
pull, with cathodes driven in push-pull;
(3) the push-pull cathode follower; (4)
parallel operation with plate loading;
(5) parallel, grounded-grid operation;
(6) the parallel cathode follower; (7)
plate loading of one tube and cathode

ments. [Continued on page 46
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Fig. 3. Equivalent circuits for analyzing the series-balanced output stage.
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Design Elements for Improved Bass
Response in Loudspeaker Systems

HOWARD T. SOUTHER*®

A frank discussion of the factors which influence the reproduction of low frequencies,
and a description of means which may be employed to increase bass radiation.

form of dissipation which may be

engaged in to any degree by the in-
dividual without harm to his physical
well being.

Recognition of this postulate helps to
explain the accelerating interest in qual-
ity sound reproduction as evidenced by
the growing ranks of high-fidelity en-
thusiasts. This enthusiasm constitutes a
profitable market for the manufacturer.
Accordingly, acoustic research has been
spurred recently to satisfy this demand.
The listening public, lacking the objec-
tivitv of the engineer, has found it diffi-
cult to articulate its needs, thus making
it hard for the engineer to direct his
efforts with any degrec of certainty to-
wards a problem the solution of which
is primarily subjective. As in the forma-
tive stages of any art, much of what has
been accomplished in high-fidelity re-
production was through trial and error
methods. Exploratory tests conducted
by two well-known audio authoritics
may suggest the objective criteria so
necessary to the engineer, and disclose

I T HAS BEEN SAID that music is the only

* Manager, Speaker Division, Electro-

Voice, Inc., Buchanan, Mich.

This paper was presented on March
22, Audio Day, at the [.R.E. Show
in New York.

MASS COMPLIANCE TRANSFORMER

CONE SPIDERS BAFFLE, HORN

OR COUPLER
RESISTANCE MASS COMPLIANCE RESISTANCJ
MECHANICAL- VOICE OUTER CONE AIR RADIA~
ELECTRICAL coiL ROLL TION LOAD

MAGNET
DAMPING l

4
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Fig. 1. Typical loudspeaker and its equivalent
circuit for investigation of design requirements.

16

somie important points which previously
have been overlooked by the lay listener.
It is the purpose in what follows to indi-
cate that the incorporation of improved
bass response in reproduced sound 1is
probably the most important step in the
further development of the art.

Listener Reaction Tests
Howard Chinn of CBS conducted a
series of listener tests using reproduced

ciled by the progressive clectro-acoustic
engineer or he denies his rcason for
being. IFor sometime he has had vir-
tually perfect wide-range reproduction
in the laboratory, and has awaited only
sufficient arguments to warrant pre-
senting it to the public. The way to this
presentation+is paved by these facts:

1. Public Acceptance—The determination
that the public desires high quality sound

2 L.F. DRIVERS.

/
7

Fig. 4. Cross-section
of theatre-type
folded horn—the

BT o TOP 8 BOTTOM
C-5 “bin. EXTEND OVER
ENTIRE UNIT
L

music. The general conclusion from this
test was that listeners prefer a narrow,
or at least a restricted band of fre-
quencies,

This conclusion violated every aim of
the idealist who instinctively believed
his goal to be duplication of reality—in-
cluding the reproduction of all frequen-
cies between 16 and 16,000 cps.

In refutation of the previous test con-
clusions, Olson of RCA employed a live
orchestra with acoustic low-pass filters
to test listener range preference. The
choice was incontrovertibly for the
widest range response possible. The dis-
crepancy in test results was shown to be
principally the result of odd-order dis-
tortions introduced by the electro-acous-
tical system. Narrow band reproduction
subdued this distortion, making the
sound more tolerable.

An Indicated New Approach—The
rather conclusive tests by Olson show
that the frequencies from 16 to 16,000
cps are necessary for ultimate listening.
A concomitant conclusion is that the
widest frequency range must be ac-
companied by very low odd-order dis-
tortion or the band must be restricted
to be tolerated.

This last compromise cannot be recon-

reproduction has been made. Note that
this desire includes all the audible fre-
quencies without balance from the bass
range.

2. Wide-Range Source Material — New
wide-range microphones, low distortion
amplifiers, vinylite records, and magnetic
tape will allow the wide-range speaker
system to perform, sources no longer
being a limiting factor.

3. Treble Driver Units—High-frequency
driver units linear to 10,000 cps with less
than 2 per cent harmonic distortion are
available. “Super” high frequency drivers
linear to 17,000 cps are obtainable. These
are designed to supplement the average
high-frequency driver.

4. Low Speaker-System Distortion—The
principle of separating the driver units
for reproducing only their respective por-
tions of the spectrum reduces the trans-
ducer distortion to the region of accept-
able limits.

The notable exception to the listing
above is adequate bass in the reproducer
response. The goal of good listening in
the home cannot be achieved without full
consideration being given to the repro-
duction of the first three octaves up to
130 cps.

Consider for a moment that at 50 cps,
a quarter wavelength i1s 80 in. In order
to reproduce down to this frequency
only, just slightly below the third oc-
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tave, a horn 80 in. across the mouth is
necessary. Thus, the usual claim of re-
sponse to 40 cps would appear specious,
to say the least, much less the sometimes
added phrase of “useable response to 20
cps.”

Further need for better bass response
lies in the faet that the system is gen-
erally called upon to reproduce program
music in the home at a much lower level
than that at which it was originally re-
corded. Reference to the ear sensitivity
curves of Fletcher and Munson show
that the usual playback level of around
80 db leaves the bass attenuated by about
20 db. The best commercial amplifiers
seldom incorperate more than 12 or 15
db of bass boost, for this equalization is
costly of final overall power output, es-
pecially at the extremely low frequencies
where the amplifier ordinarily finds
some difficulty in meeting its specifica-
tions.

It can be incontrovertibly shown that
good extreme hass response is necessary
for music repraduction, even though the
particular fundamentals involved are
not included in the passages being re-
produced.

This is explined through the fact
that music consists to a very large de-
gree of transient signals which seldom
approach a steady state. Thus, staccato
passages on a flute with a fundamental
of 500 cps will not be reproduced with
the proper envelope shape if the low-
frequency interruptions of the funda-
mental tone are below the pass band of
the speaker svstem. Moreover, the
mathematics involved will show that for
perfect reproduction of this same stac-
cato flute passage the band should he
wnfinttely low and high. For practical
purposes, however, it can be assumed
that distortion will be minimized, even

Fig. 5. Front view of
typical folded horn.

1
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on narrow band sources, if the pass
band of the speaker is as wide as pos-
sible.

It has been previously concluded that
the widest reproducing range is im-
portant, and it may be assumed that the
extreme low end of the spectrum in
reproduced sound has been neglected.
It is remarkable in view of the obvious
and overwhelming importance of these
low {requencies that so little has been
done to accomplish this reproduction.

It is the purpose of the balance of this
writing to disclose what can be done,
and perhaps to point the way to the com-
plete accomplishment of adequate bass.

The Reproducing System

A proper understanding of the repro-
ducing system cannot be achieved unless
we consider the elements with which we
have to work. In Fig. 1, we observe
these elements and the equivalent elec-
trical circuit. For best comprehension of

what is to follow let us discuss the items
shown in the circuit one by one.

(1) Magnet Damping (Mechanical-
Electrical Resistance)—In an electrical
circuit, resistance will lower the “Q”
and broaden the transimission band.
Exactly the same thing transpires in the
acoustic circuit. High magnetic damp-
ing results in fine broad band efficiency
and subdues the natural modes of the
vibratory system. There are other forms
of damping which could be grouped
along with this item. For instance, a
shorted turn in the voice coil would pro-
vide this same sort of smoothing action,
but at the expense of efficiency. Low in-
ternal impedance in the associated ainpli-
fier is of great value in providing this
desirable damping action and accom-
plishes this without lowering overall
speaker efficiencies.

(2) Mass of the Voice Coil—A short
analysis of the equivalent circuit will
disclose that voice coil weight becomes

A
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Fig. 2 (left). Comparison low-end response obtainable from various types of speaker mountings. Fig. 3 (right) Optimum size of speaker enclosure

for speakers of various diameters
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increasingly important as the frequency
goes up. The circuit becomes mass con-
trolled, with compliances having less
effect. Copper wire is used universally in
low-frequency drivers because of in-
creased conductivity irrespective of the
weight disparity between it and alumi-
num. The higher resistance of aluminum
is a disadvantage at low-frequencies,
whereas, above 1000 cps the lighter mass
offsets the disadvantage by a factor of
some 35 per cent. At low frequencies,
the mass of the cone and air load is little
affected proportionately by the addition
of 5 or 6 grams, due to the copper, with
its attribute of high current capacity. It
is in the extreme bass range that the
current assumes high proportions. At
15 watts input, the current at 50 cps is
on the order of 2 amperes in the voice
coil.

(3) Cone Mass—Qbservation of the
inductive element represented by the
cone mass will lead the electrical theorist
to assume that increasing the cone
weight will lower the resonance and
increase the bass range. This is correct,
but an increase in cone weight of double
the usual 25 grams will lower the
resonance by only a few cps and de-
crease the efficiency by over 75 per
cent. In a driver of top design using 5
Ibs. of Alnico V, the iron of the struc-
ture is working at its economical limit,
and this loss of efficiency cannot be
made up in any practical way.

(4) Compliance—The next point of
attack is logically the suspension system
or capacitive element. The usual low-
frequency driver has fairly stiff outer
compliance rolls, as well as a stiff inner
suspension, or spider. The reasons for
this are quite practical. The resonance
will naturally become lower if the com-
pliances are increased. But here the
manufacturer is faced with another
dilemma. If he incorporates low com-
pliances, the cone without adequate air
loading will “bottom.” This is caused by
the voice coil hitting the flange on the
nosepiece. In addition, non-linear re-
sponse will ensue because of lack of
restoring force when the voice coil rides

i
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out of the area of uniformly dense flux.
A 30-watt rating for a driver becomes
less than 3 watts when the suspensions
are made more compliant without pro-
portionately increasing the air load. But
this, along with increased air loading,
points the direction towards increased
bass range and efficiency.

The average good 15-in. low-fre-
quency driver has a free resonance of
about 50 to 75 cps. Increasing the com-
pliances reduces this resonance to about
35-50 cps. One 18 in. low-frequency
driver on the market has a resonance
guaranteed below 30 cps.

(5) The Acoustic Transformer—(4)
above suggests that the operation of a
driver unit cannot be treated on without
consideration of its acoustic load. This
load of very low impedance, i.e., the
open air, must be coupled to the region
of cone movement, an area of very high
acoustic impedance. Considering the size
of the wavelengths to be reproduced, we
find that the “transformer” must deal in
large surfaces and volumes. Hence, we
must work with a baffle, box, and horn
concept which is fundamentally architec-
tural in nature. With no baffle at all a
15-in. speaker will begin to lose level
from 800 cps down at the rate of 6 db
per octave, as shown in curve (A),
Fig. 2. This is due to the “doublet”
effect of a dual radiator, for as the wave-
length approaches the diameter of the
cone, cancellation occurs because of the
out-of-phase condition.

The Small Flat Baffle
Curve (B) represents a driver on a

four-way system.

small baffle. Note that the “doublet”
action takes place at a lower frequency,
determined once more by the wave-
length of the frequency being repro-
duced and its size relationship to the
diameter of the flat surface.

The Infinite Baffle

Continued increase in the size of the
baffle involves another factor, however.
If the baffle is large enough, or infinite,
so that the critical frequency or wave-
length of the diameter corresponds to
the mechanical resonance of the driver,
range response 1s extended to cone
resonance, as shown in curve (C). But
past the critical resonant wavelength of
the driver cone, attenuation takes place
at the rate of 12 db per octave, regard-
less of the size of the baffle. This is due
to the stiffness, or low capacitive effect,
of the driver cone mechanism, and in-
dicates the value of a driver with low
free-space resonance. From the practical
aspect, it can be assumed that an 8-in.
speaker with a free-space cone resonance
of 62 cps will not benefit with a baffle
larger than 5 feet in diameter.

The Open-Back Box

Operating like tlie infinite baffle when
the proportions are large, the open box
is quite adequate provided that the
dimensions prevent cancellation of the
front by the back wave. However, in the
usual dimensions suitable for a living
room, say 6 to 12 cubic feet, the reso-
nance of the box itself causes a violent
peak of perhaps 10 to 17 db around 175

[Continwed on page 53]
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The |. R.

E. Show

A brief resume of most of the exhibitors’ displays which
would have been of primary interest to the audio field.

sound means of evaluating

events, such as the 1951 version
of the annual TRE Show in New York,
whose real values and accomplish-
ments are motre frequently than not
submerged in the frills and excitement
which reign from the moment the
doors are opened for the first admis-
sion until they are closed for the final
curtain.

If this year’s show were to be re-
viewed superficially, there would be
little need for anything more than as-
sembling the usual group of platitudes
which are used in “selling” such af-
fairs to prospective exhibitors and to
those who are expected to attend.
With a quick switch in tenses, of
course. For esample and to wit:

“The 1951 IRE Show will be bigger
and better than ever.” It was. “At-
tendance is expected to exceed all pre-
vious records.” It did. “A new high
will be reached in the value of equip-
ment on display.” It was. “More man-
ufacturers will be represented than in
any previous IRE Show.” They were.

In digging beneath the obvious,
however, and in looking back on the
show with the detachment of the third
morning after, it can be seen easily
that the exhibition was governed
principally by three dominant influ-
ences—military, television, and audio.

The Army, the Navy, the Air Force,
and the National Bureau of Standards
are to be congratulated on the in-
telligent assembly of one of the most
interesting and informative displays
of electronic equipment ever to be
placed on puhblic exhibition. Likewise,
most of the equipment manufacturers
are to be commended. And, speaking
for the audic fraternity, the IRE
Show management deserves blessings
for apparent recognition of the fact

Right:
Electric Company,

Retrospect seems to offer the only

United Transformer Company, Magnecord,
Terminal Radio Corporation,
Below: General Radio Company, Reeves Soundcraft Corporation,

that audio is a distinct entity in the
field of electronics, and worthy of
treatment as such.

This year, for the first time in the
history of the annual IRE exhibit,
audio equipment manufacturers who
desired were assigned space in a spe-
cial section of the exhibition hall de-
voted solely to the display and demon-
stration of sound equipment. Such an
arrangement works to the advantage
of exhibitors and visitors alike, and
the audio brotherhood as a whole is
grateful to the show management for
this gesture of thoughtfulness.

Herewith the reminiscent reflections
of one foot-weary observer on but a
few of the many fascinating exhibits:

United Transformer Company used
the theme “Precision in Produc-
tion” as a means of dramatizing the
consistent high quality which is in-
herent in all UTC products. Displayed
were many representative types of
UTC transformers. Judged from the
standpoint of planning and presenta-
tion, the UTC exhibit was one of the
more inviting in the entire show.

Magnecord, Inc., and McIntosh En-
gineering Laboratory, Inc. combined
their facilities to produce a demon-
stration of great effectiveness in
which a Magnecorder and three fifty-
watt McIntosh amplifiers were used
in conjunction with a Baldwin elec-
tronic organ and three Lansing Signa-
ture speakers. The demonstration pro-
cedure consisted of playing the organ
live, then switching instantaneously to
the monitor head of the Magnecorder,
and giving individual members of a
seated audience the opportunity of de-
ciding which was which. The number
of red faces gave eloquent testimonial
to the fidelity of tape recording.

Racon
Inc.
Sheldon Electric Company,

Inc., University Loudspeakers, Inc.,
Sun Radio and Electronics Company,

Arnold Engineering Company.
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University Loudspeakers, Inc. pre-
sented a display of speakers which
was entirely fascinating. Great inter-
est was shown in the new Model B-12,
a super-power horn-type unit capable
of continuous operation with a power
input of 300 watts. Also coming in for
more than average attention was an
explosion-proof unit designed for use
in atmospheres contaminated with
explosive gasses. The exhibit was
rounded out with other types ranging
from tweeters for high-quality music
systems to submergence-proof
speakers capable of complete immer-
sion in water without impairment of
operating efficiency.

Racon Electric Company, Inc. fea-
tured a showing of loudspeakers of
specific interest to engineers occupied
with the installation and maintenance
of p.a. systems. Cutaways of various
models illustrated clearly the quality
of construction for which Racon
speakers are well known. High-qual-
ity-audio enthusiasts were not over-
looked in the fact that the display
included an improved version of the
Racon tweeter assembly for two-way
speaker combinations.

Terminal Radio Corporation, pio-
neer among New York’s leading job-
bers and distributors, displayed a
variety of equipment ranging from TV
chassis to magnetic tape recorders,
however the overall emphasis of the
exhibit was placed on Terminal’s re-
liability as a source of supply. The
backdrop of the booth was dominated
by a large placard bearing the legend
“Distributors are Known by the Prod-
ucts They Handle”’, and listing a large
number of prominent manufacturers
whose equipment is stocked by Ter-
minal.

Sun Radio & Electronics Co., Inc.,
one of America’s most rapidly growing
jobbers, introduced its new Electronics
Parts Catalog, one of the largest in-
dependently-produced catalogs in the
industry. Although located several
blocks away from New York’s famous
“Radio Row’”’, Sun has done a remark-
able job of building up an enviable
clientele in both consumer and in-
dustrial fields.

General Radio Company attracted
a great deal of attention with an ex-
hibit which emphasized the extent to
which the GR line of test and measur-
ing equipment had been broadened in
recent years. Old-timers particularly,
many of whom were virtually weaned
on GR test equipment in the early
days of radio, had their eyes opened
by the growing variety of precision
instruments with which GR is still
maintaining a position of leadership
in its field. Improved models of
Variacs also came in for their share
of attention.

Reeves Soundcraft Corporation at- .
tracted great interest with a showing
of Magna-Stripe, a movie film on
which is placed a sound track of oxide
to permit magnetic tape recording
either before or after the film is pro-
cessed. Revolutionary in many re-
spects, Magna-Stripe is expected to
effect economies in the TV-film field
by eliminating many of the expenses

Far left: Standard Transformer Corporation,
Tech Laboratories, Inc., Amperex Electric
Corporation. Left: Radio Corporation of Amer-
ica, Par-Metal Products Corporation. Below:
Partridge Transformers Ltd.
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inherent ir. optical recording. Also
displayed with effectiveness were the
Reeves lines of magnetic tape, discs,
and picture tubes.

Sheldon Electric Company created
great interest with the only showing
of an instrument designed for produc-
tion testing of TV picture tubes. Add-
ing to the effectiveness of the exhibit
was the fact that the tester was dis-
played in operation, and visitors were
permitted to manipulate it under the
guidance of Sheldon officials. The in-
strument affords complete evaluation
of a picture tube’s characteristics
within minutes after the tube is
placed in its mounting.

Arnold Engineering Company did a
remarkable job of building an inter-
esting display around such inanimate
items as cores for toroidal coils and
small samples of permanent magnets.
Intelligent arrangement of the various
alloys on exhibit, together with care-
fully prepared signs to coordinate the
overall effect, effectively brought out
the underlying reasons for the com-
pany’s leadership in this field.

Standard Transformer Corp. used
its display te accentuate the com-
pany’s position as one of the country’s
leading manufacturers of transform-
ers for all types of electronic applica-
tion. In addition to building trans-
formers for use in original equipment,
Stancor is now supplying distributors
with a comprehensive line of replace-
ment items. A recently-published
Stancor catalag, for example, lists re-
placement transformers for more than
900 TV receiver models.

Tech Laboratories, Inc. captured the
interest of broadcast engineers with a
display of the Artificial Reverberation
Generator. Developed by Audio Facili-
ties Corporation, although manufac-
tured and marketed solely by Tech,
the ARG affords considerable economy
by eliminating the need for costly echo
chambers. In operation, it permits
simulation of any desired echo effect
through use of an endless magnetic
tape in conjunction with an amplifier
and controls. Both the degree of re-
verberation ang the decay time are
adjustable. Tech also had an impres-
sive display of precision attenuators
for operation at frequencies as high
as 100 mc.

Amperex Electric Corporation built

Below: The Daven Company. Right: Approved
Electronic Instrument Corporation. Far right:
Manufacturing  Company,

Radio Products, Inc.

Jensen Panoramic

AUDIO ENGINEERING e

its exhibit around a new high-power
transmitting tube. Said to be the
highest power air-cooled tube in the
world, the new Amperex type
AX9906R/6078 is capable of power
output up to 108 kw. It embodies a
new patented air-cooling principle ex-
clusive with Amperex.

Radio Corporation of America had
its usual lavish exhibit which featured
a wide variety of RCA products for
industrial application, as well as sev-
eral recent developments of the RCA
laboratories. Among the former were
operating demonstrations of the RCA
industrial TV system, and of the RCA
electron microscope. Included in the
latter category was a cutaway of the
RCA color-TV picture tube. Means
were provided for observing the color-
dot arrangement under magnification
which greatly increased the effective-
ness of the showing. Another source
of unusual attention was a well-exe-
cuted scale model of the TV-FM tower
assembly now being completed atop
the Empire State Building in New
York. For the sake of the record, and
particularly because these words are
appearing in AE, it must be noted
herewith that the exhibit also in-
cluded a small panel on which loud-
speakers were shown.

Par-Metal Products Corporation’
display was of interest chiefly to elec-
tronic equipment manufacturers.
Shown were metal cabinets ranging in
scope from units suitable for small
receivers to ones capable of accommo-
dating complete transmitters or large
p.a. systems. Especially noticeable was
the trend toward improved appearance
in the housing of professional equip-
ment.

Partridge Transformers Ltd. made
capital in its exhibit of the remark-
able reputation achieved in this coun-
try by the Williamson audio amplifier
circuit, the original model of which
included a Partridge transformer in
its design. Esthetic appeal has been
considered along with constructiona
features in the latest model Part-
ridges, which are attractively finished
in metallic brown.

The Daven Company’s exhibit was
of interest chiefly to audio engineers.
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Daven has branched out considerably
within the past two years and, in
addition to the precision attenuators
for which the company has long been
noted, is now supplying engineers with
an extensive line of assembled instru-
ments for test and development appli-
cations. Principal among these items
are a new distortion and noise meter,
an output power meter, a frequency
meter, in addition to a new series of
r.f. attenuation boxes.

Approved Electronic Instrument
Corporation covered the field with
such diverse ifems as TV service
equipment, audic amplifiers, and a re-
cently introduced FM-AM tuner.
Priced quite reasonably, it appears
that this tuner may well be the means
of bringing FM-AM reception of ex-
cellent quality within range of even
the most modest income.

Jensen Manufacturing Company,
although displaying a number of re-
rlacement speaker models, featured in
its exhibit the new high-quality Type
(-610 Triaxial. Many observers were
noticed, upon leaving the Jensen
kooth, to strike a bee line for the
sound room in which the G-610 was
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MEASUREMENTS :CORPO|
. N

soomvow ue

demonstrated in conjunction with the
Concertone tape recorder. This
speaker, one of the newest develop-
ments in the audio field, came in for
a great deal of attention during the
entire course of the show.

Panoramic Radio Products, Inc.
equipped its booth with several repre-
sentative” models from the extemsive
line of visual spectrum analyzers the
company maufactures. Of more than
usual interest was the working dermon-
stration of the Ultrasonic Analvzer
Model SB-7, shown performing as a
telemetering system monitor.

Fairchild Camera and Instrument
Corporation easily captured the inter-
est of professional electronic engineers
with a working display of the Fair-
child-Polaroid Oscilloscope Camera.
Using an audio signal generator feed-
ing into a Textronix oscilloscope,
booth attendants offered dramatic
proof of the camera’s effectiveness by
photographing various types of wave
shapes, then showing a finished posi-
tive print within one minute of ex-
posure. The camera produces 3%,” X
4Y,” prints with all traces recorded
exactly one-half life size to facilitate
comparison.

22

Gray Research and Development
Company went overboard for TV with
a unique demonstration of the CBS
color system. The Gray exhibit on the
first floor was used as the pickup point
for a fifteen-minute program, pre-
sented two or three times hourly,
which was transmitted by wire to a
small auditorium on the third floor,
where reception was by means of a
group of receivers varying in picture
size from twelve to fifteen inches. In-
terest in this demonstration was so
great that the original plan of serving
a seated audience had to be aban-
doned after the initial showing.
Thereafter, viewers were kept moving
slowly past the receivers in an effort
to permit as many as possible to see
the system in operation. The equip-
ment used in the demonstration was
designed essentially for industrial use
and should not be confused with
equipment intended for broadcasting
which affords noticeably superior
resolution.

Measurements Corporation used its
display to keep uppermost in the
minds of visitors the high degree of
precision inherent in all Measure-
ments products. Along with a colorful
sign itemizing the various laboratory
standards manufactured by the com-
pany, there was a display of the fam-
ous Type 80 signal generator, probably
in greater use in laboratories through-
out the world than any other instru-
ment of its kind.

Audio Devices, Ine. came up with a
unique device for attracting interest
by using a sound room, not for demon-
stration of Audiotape and Audiodiscs
as might be expected, but for the
showing of a color movie made in the
company’s plant. The film was roughly
fifteen minutes in length and carried

Far left: Fairchild Camera and Instrument
Corporation, Mclntosh Engineering Laboratory,
Inc., Gray Research and Development Com-
pany, Measurments Corporation. Left: Audio
Devices, Inc., Cannon Electric Company, Fisher
Radio Corporation. Above: Altec Lansing Cor-
poration, National Company, Inc.

the viewer through the entire manu-
facturing process involved in produc-
ing Audiotape. Showings were con-
tinuous throughout exhibition hours,
and many hundreds of visitors were
deeply impressed by the quality con-
trol applied at each step of produc-
tivn, resulting in the consistency of
fine performance for which Audiotape
and Audiodiscs are noted.

Cannon Electric Company graphic-
ally showed how its line of connectors
had been expanded and improved to
keep pace with the stringent demands
of military equipment. Prominent
among the items on display was the
Type AN firewall connector, designed
to prevent the spread of an aircraft
engine fire through the bulkhead into
wing sections. Other Cannon products
shown were coaxial connectors for
various types of r.f. transmission lines.

Fisher Radio Corporation, in addi-
tion to displaying the Fisher Custom
Sixty FM-AM Receiver, engaged a
sound room for a working demonstra-
tion of the Concertone magnetic tape
recorder, for which it is Eastern dis-
tributor. This demonstration was par-
ticularly impressive because it em-
ployed, along with the Concertone, the
new Jensen G-610 Triaxial loud-
speaker system. For many visitors to
the show, this was an initial oppor-
tunity to hear each of these items
demonstrated in conjunction with
equipment of comparable quality.

Altec Lansing Corporation, while
displaying its extensive line of high-
quality speakers, laid particular em-
phasis on the display of a new model
audio console designed primarily for
broadcast stations but equally well
suited for use with high-quality sound
distribution systems. Evident in this
console is the trend toward reduction
in bulk of studio control equipment.
Evident also in the Altec display was
the fact that loudspeakers formerly
manufactured by Western Electric
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Above: Shallcross Manufacturing Company,

Masco Sound Systems. Right: Barker & Wil-

fiamson, Inc., Herman Hosmer Scott. Inc., In-

ternational Resistance Company. Far right:

Browning Laboratories, Inc., Presto Recording

‘Corporation, British Industries Corporation.
Gates Radio Company.

are now being merchandised as part
of the Altec line.

The National Company featured a

showing of its superb receivers. Of
principal interest to audio engineers
and hobbyists is the new National
high-quality FM tuner.

Shallcross Manufacturing Co. effec-
tively called attention to the great
expansion which has taken place in its
line of products in recent years. Along
with selector switches and decade
boxes for which the company has long
been noted, Shallcross now produces
a wide range of precision measuring
instruments, also offers a custom
building service for the development
of instruments to meet unique re-
quirements.

Masco Sound Systems, in addition
to showing a variety of phono ampli-
fiers and p.a. equipment, featured a
new and greatly improved model of
the Masco tape recorder. The fact
that Masco’s reputation for aggressive
merchandising is not entirely unde-
served, is well illustrated in the man-
ner with which this new tape recorder
is being introduced to the trade. Com-
pact and tastefully designed, it falls
in the modest price bracket.

Barker & Willlamson, Inc. centered
the interest in its exhibit in improved
models of B & W test equipment and
in the wide variety of coils and com-
ponents which the company manufac-
tures as stock items. Of unique appeal
to audio engineers was the Model 400
distortion meter, an instrument which
performs many of the functions of
wave analysis usually expected only of
units costing several times the 400’s
low price.

Herman Hosmer Scott, Inc. key-
noted its exhibit around an acoustics-
for-industry theme. Although the
Scott dynamic-noise-suppressor am-
plifier was displayed, emphasis in the

AUDIO ENGINEERING o
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Scott booth was centered in the Scott
sound level meter, random noise gen-
erator, and other instruments pro-
duced chiefly for industrial applica-
tion. Interesting to note here that
Scott, along with a number of other
exhibitors, used its booth as a sort of
classified ad in an effort to recruit
engineering personnel. Prominent in
several displays were signs proclaim-
ing the opportunities awaiting tech-
nicians on the exhibitors’ payrolls.

International Resistance Company,
faced with the problem of building a
display around objects which it must
be admitted are a bit on the inanimate
side, did a job which was thoroughly
commendable. Various types of IRC
resistors and controls were mounted
on a large backboard in such fashion
as to be both interesting and informa-
tive. Exceptional interest was dis-
played by engineers in the new Type
LP water-cooled resistor for high-
power high-frequency applications,
and in the new IRC Loudness Control
for audio amplifiers.

British Industries Corporation in-
troduced in its exhibit a newly-im-
proved model of the famous Garrard
record changer. Already widely ac-
cepted in this country the new Gar-
rard plays standard, LP, and 45 r.p.m.
recordings, and is exceptional in the
low amount of motor-induced hum
when equipped with low-level mag-
netic-type pickups. While interest in
the Garrard changer came mostly
from audio engineers, manufacturers
and service men were deeply im-
pressed by a display of Ersin Multi-
core three-core solder, another prod-
uct distributed in the country by
British Industries.

Presto Recording Corporation cre-
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ated intense interest with the first
public showing of its new low-cost
tape reproducer Type TL-10 (see New
Products). The TL-10 is a spool-and-
head assembly for use with standard
16-in turntables. Using the turntable
spindle for driving power, it operates
at 7% and 15 in. per second, and has
sufficient output for pluzgging directly
into speech input equipment. It will
greatly enhance the economy of using
tape by eliminating the cost of an en-
tire recorder where only reproduction
is required.

Gates Radio Company stressed the
high quality and clean appearance of
its broadcast equipment in an exhibit
which featured an- improved audio
control console &nd an air-cooled
10-kw transmitter. Both items were
displayed in such a manner that in-
ternal constructicn features were
clearly visible, and engineers were
deeply impressed by the fine, work-
manlike wiring, and bplacement of
components which afforded unusual
accessibility for maintainence and
tube replacement.

Browning Laboratories. Inc., taking
into consideration the professional as-
pect of the exhibition, placed empha-

[Continued on page 56]
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Industrial Survival Sound

Systems

H. S. MORRIS*

Describing a currently important application of sound sys-
tems with a new aspect of their use—personnel protection.

System to efficient plant operation
has become a one-sided argument.

Progressive Management agrees that
the plant-wide sound system conserves
payroll in many ways. The time-saving
featurc of paging facilities; centralized
control of shift changes and rest periods;
and music distribution for morale pur-
poses and to stimulate production, are
only part of the story. Personnel Man-
agers have used the plant-wide sound
system to broadcast skits on absentceism,
and these thought provoking burlesques
have reduced absences noticeably. De-
partment Stores have found that besides
the things it was orginally purchased for,
the sound system is the only way execu-
tives can brief hundreds of sales person-
nel just before the store opens on such
subjects as courtesy, special sales, and
many other things; and after the store
closes they have found that music drives
away the emptiness of vast floors and
timid cleaning women no longer fear to
work alone among the drop-cloth en-
shrouded counters.

It was World War IT which gave the
Industrial Sound System its first real
acceptance when it was demonstrated
that increases of as much as 15 to 20
per cent in production could be effected
* Altec Lansing Corporation, 161 Sixth
Ave., New York 13, N. Y.

THE valLUE of the Industrial Sound

by the judicious programming of music
during periods when emplovees com-
monly tend to slow-down.

Now, evidence has already begun to
appear that our present war-preparation
period is going to bring many more calls
for plant-wide sound systems from com-
panies which have not heretofore had
such systems or which have inadequate
systems. But this time the accent is on
protection—protection of personnel in
case of atomic attack.

This growing interest is by no means
contined to industrial plants. Inquiries
are coming in from department stores,
office buildings, banks, newspapers; in
fact from all types of commercial estab-
lishments which normally harbor ap-
preciable numbers of employees or the
public.

Recall World War IT and the elab-
orate measures which were taken at that
time along the lines of civilian defense.
Many of us were air-ward wardens with
tin helmets, flashlights, and sand buckets.
And at that time, our enemy had planes
that could barely span the Atlantic and
there were no such things as jets,
guided missiles, and atomic bombs.

THIS TIME it will be Different

TrneNn—an attack would have con-
sisted of TNT explosives with damage
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Department Store, Allentown, Penna.

(Right) Typical installation of speakers in depart-
ment store. Square grilles in the false ceiling over the aisles
show a few of the 850 high-quality 755A speakers in Hess Brothers

and personnel danger limited to direct
hits.

Now—un enemy attack would be much
more devastating and there can be no
question of such attacks on many in-
dustrial centers if we should get into
a fighting war with a major power. In-
stead of confined direct hit damage, the
atomic weapon of the next war will strike
crippling destruction over a surrounding
area of several square miles and danger
to personnel over a still wider area.

It is this new and much more terrible
hazard to human life that extends far
beyond and for an wuncertan time after
the actual strike that is building the de-
mand for the Industrial Survival Sound
System.

Sirens cannot do the job. They cannot
reliably penetrate buildings, pierce com-
mon industrial noise levels, and alert
persons with ordinary hearing defects.
At best, sirens and alarms only alarm.
The uncertainty which follows their use
breeds panic and hysteria.

In contrast, the Survival Sound Sys-
tem makes it possible for a Plant-Pro-
tection Officer to give voice directions
throughout the entire duration of an
emergency. Not only can the Plant Pro-
tection Officer, in whom the employees
are trained to have confidence, immedi-
ately alert all employees of an impending
attack, but he can also direct various

(Left) Where installation of speakers in the ceiling is impractical, small en-
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closures may be attached to the walls or ceilings without disturbing the decor ap-
preciably, as shown in another view at Hess Brothers Department Store.
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(Left) Two-chanrel mixer preamgli.fier; (center) line amplifier; and (right) power supply. All of these units are designed for mounting directly on
power amplifier chassis, although they may be located at some point remote from the amplifier if desired.

graups te different places of shelter;
and should a necarby atomic strike
actually occur he can give voice direc-
tions to all under his charge to remain
in their shelters and take whatever pre-
cautions are wise until such time as the
properly constituted authorities have de-
termined that danger no longer exists
due to gamma ray contaminaticn or
other conditions.

The Survival Sound System is the
most valuable tool o1 the trained Plant
Protection Officer. In case of atamic
attack, carcfully planned moves can be
quickly carried out to the finest detail
by means of running voice instruction
calmly given.

Amplifier Equipment

Just three months after the opeming
of the Korean hostilities, Altec Lansing
announced to the market a new 1300
series of amiplifiers which were specific-
ally desigued to the foreseeable needs
of what 1s now known as the Survival

AUDIO ENGINEERING o

Sound Systems for personnel protection.
The general amplifier requirements were
compactness, great flexibility, economy
of cost, simple installation. These re-
quirements resulted in some unusual de-
sign features.

Two basic power amplitiers are pro-
vided, of 35 and 75 watt capacity, ample
to cover Hoor areas of 25000 to 100,000
square feet. These amplifiers have a total
of 96 and 98 db of built-in gain, respec-
tively, enough to operate directly from
a low-impedance dynamic microphone,
without the addition of a pre-amplifier.
Thus, the cost of the simple Survival
System with a single microphone input
for small plants 1s low. Both amplifiers
have master gain controls to complete
the provisions for direct microphone
inputs. Built-in high-pass equalization
is provided to reduce bass response and
to improve voice intelligibilty when it 1s
necessary to cut through reverberation
or high noise levels. Qutputs are avail-
able for 70-volt speaker distribution as

o
Simple arrangement
typical of medium

sized Survival Sound
System with 75-watt
power amplifier and
632A microphone for
use by telephone op-
erator, who connects
her microphone by
means of a foot
switch.
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well as the usual voice-coil impedances.

Class AB design was sclected to give
longer tube life and to reduce power
line consumption during periods of no
signal or standby.

A small compact two-channel mixer
pre-amplifier 1410A was designed for
use where more than one input is re-
quired for additional microphones, wired
music, turntables or other signals. The
two-channel idea makes the cost of add-
ing inputs very low. Again for com-
pactness, the mixer pre-amplifier can be
mounted directly on the power amplifier
chassis. The 75-watt amplifier will mount
two such pre-amplifiers, providing a
complete amplifying system with four
miximg inputs all in 14 in. of cabinet
space. Up to six mixer preamplifiers
(a total of 12 channels) can be powered
by this power amplifier.

The preamplifier also has been de-
signed to meet easily the infinite prob-
lems of remote mixing and control. The
output of each of the channels in the
amplifier is a cathode follower with an
impedance of less than 1.000 ohms. Thus
it can fced into a long line without
introducing {requency ervrors. The out-
puts are combined in a network con-
sisting of two potentiometers, two block-
ing capacitors and two building-out re-
sistors. These components arc arranged
on a sub-assembly which can be re-
moved from the 1410A and installed at
some remote point where it is desired
to control the system. No problems are
involved in feeding the mixing network
from the cathode followers and the net-
work can be located as far as 400 feet
from the preamplifier.

Input impedances are 30, 150/250, and
500 ohms, and by a slight RC modifica-
tion one or both channels can be adapted
to a variable reluctance pickup.

The 1400 Series of amplifiers is com-
pleted for all applications with a two
stage Line Amplifier coded 1440A and
a remote Power Supply coded 30A.
Both units are of the same size as the
Mixer Pre-Amplifier, 53/16% 315 X634
in. In a space of only 53/16%19 in,, a
complete four-channel remote mixer to
drive telephone lines can be made up of
two mixer preamplifiers, a line ampli-
fier and a power supply.

[Continued on page 37]
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Filter Design Simplified

BERTHOLD SHEFFIELD*

Part |1. Continuing the presentation of a method for calculating constants
for filters, with special attention to band-pass and band-elimination types.

N THE PRECEDING ARTICLE a simple
I method was shown for designing

major filter types without reference
to texts or charts. This method can be
extended to band-pass and band-elimi-
nation filters, thus enabling the reader
to design elements of the major filter
types by applying simple, well known
formulas.

In brief review, it was shown that T
and Pi type configurations consist of
identical L sections, whose two arms each
have a reactance X which, at cut-off fre-
quency, equals the termination R,. This
conclusion holds for T and Pi, low-pass
and high-pass filters, and is shown sche-
matically in Fig. 1.

The configuration of the basic L sec-
tions of m-derived types differs some-
what from the constant-k section, but the
magnitude of the reactances of the arms
are directly related to the constant-k
type. Figures 2 and 3 show L type mi-
derived half sections.

Band-pass filter half section elements
are designed as readily as the low-pass
and high-pass types. For example, in the
band-pass half section of Fig. 4 each ele-
ment in the series arm has the reactance
Q.R, at center frequency, while each
element of the shunt arm has the react-
ance R,/Q, at the center frequency f,.
Q, refers to the ratio of the resonant fre-
quency f, and the bandwidth between
half-power-point frequencies f, and f,;
ie.,

- fo
Ce=fo-1o @

A numerical example will illustrate the
application of these formulas. A brief
proof follows the illustration, showing
the validity of these statements.

Rg

o

Fig. 1. Basic L section showing elemenf values
of reactances at cut-off frequency.

Numerical Example of
Band-Pass Filter Design

Suppose it is desired to design a band-
pass half section for an experimental
noise suppressor of the type suggested
by Dr. H. . Olson, of RCA Labora-
tories. The bandwidth of the first octave
is to be 1500 to 3000 cps, and the nominal
termination of the half section is chosen
as 6000 ohms. From this data the center

* RCA Institutes, Inc., 350 W. 4th St.,
New York 14, N. V.
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frequency, f,, of the filter is \/1500 x 3000
or 2,121.32 cps. Using formula (8),
Qo="To/(fa—f1), or 1414, The react-
ance of each element of the series arm
is R,Q, or 6000x 1.414=8484 ohms.
Since the series reactances are equal at
center frequency, X = w,L =1 /0,C = 8484
ohms. The elements are calculated by
writing

L, =X/w,=0.636 henry
C,=1/(w,X) =0.00885 unf.

The series and shunt arms are inverse,
hence

Ly=R2C;=0.318 henry
Cy=L,/R2=0.0177 uf.

The half section with these element

values appears in Fig. 5.

Proof of Simplified Formulas

The midseries image impedance Zep
of the band-pass filter is derived from
the same formula which applied to con-
stant-k filters in the preceding article,
namely

Zig=NZ(Z+2Z,)= VZ,Z,
XNV (1+Z,/Z,)

)

Qo Ro

QoRo

Fig. 4. Band-pass filter half section showing
element values of reactances at center fre-
quency.

The band-pass filter is to pass all fre-
quencies between f, and f, and is to cut
off below f, and above f,. At the bound-
aries, f, and f,, Zip should be zero. That
the first term, Z,Z, cannot become zero
at two frequencies is readily shown by
noting that

. T , 3
ZF](‘“L":c‘,) = Jwo <f:—f?)
= JwoL ;A and

0.636h  0,00885 pf

0.318h 0.0177 put

o~

Fig. 5. Band-pass filter half section for 6000-
ohm termination and a bandwidth from 1500 to
3000 cps.

Ra
Qo

Roo

RoQo

(A}

0.318h

01774t
Sl 0.636h

T 0.00885pf

(B)l

Fig. 6. (A) Basic half section of band elimina-
tion filter showing element values at center
frequency, and (B) with element values for
f.=1500 cps, f-=3000 cps, and R, = 6000 ohms.

z _,_“’_L?_/“’_C?_v___l_
SR A S
Jwol g fo—f Jwol o fo—f
_*1___].‘%[42
TJwCedT A
.'.Z1ze= é;‘

It is of interest that the last expression is
identical in form to the expression (7)
obtained in constant-k low-pass and high-
pass filter analysis. The expression

ZZy=w,"L,L, (10)

shows that Z,Z, can be zero only at zero
frequency—a trivial solution. However,

[Continued on page 28|
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Fig. 2 (left). Element values of reactances at cut-off frequency for series m-derived half section,
and Fig. 3, (right), for shunt m-derived haif section.
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“no one
has ever

heard a

610

who didn’t

The Jensen G-610 Loudspeaker
System brings you clear, clean, life-
like reproduction with thrilling
transport-to-the-original such as you
have never heard before.

Of course G-610’s are in short supply, for
the government has restricted cobalt

for Alnico V magnets—and the G-610 has
more magnetic energy than any speaker
ever built. But when restrictions are relaxed
and G-610’s are again plentiful, then be
sure you get a G-610 . . . NO ONE has ever
heard one who didn’t want one!

want one!”

iliustrated with Blonde model M-253
cabinet showing accessory legs.

J en&en MANUFACTURING COMPANY
\

DIVISION OF THE MUTER COMPANY

6601 SOUTH LARAMIE AVENUE
CHICAGO 38, ILLINOIS

BURTON BROWNE ADVERTISING
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(A)
mRoQo  MRoQo
1 /R
w(ad)
zi.-r Z'Wm
_
'_mm‘(Rooo)
o2
Lr?\rl(ROQO) P
e (B)

Fig. 7. Series m-derived band-pass filter half
sections: (A) basic half section, and (B) ele-
ment reactances at mid-frequency.

the binomial term of the" radical
V(1+Z,/Z,) may become zero when
the vector Z,/Z,=~1, and for this value
of Z,/Z,, the image impedance Zip=0.
When the ideal filter is thus terminated
in zero ohms there results complete cut

off.

Determination of Center Frequency (f.)

The expression Z,=-Z, yields the
value of the center frequency f, in terms
of the band edges f, and f,. It also yields
an expression for the values of the in-
ductors L, and L, and for the capacitors
C,and C,. Since Z,=-2,,
j‘”aLIA = ]‘(UOL»?/AJ and

A*(L,/Ly) =1, or
A=x~/L,/L, (11)

For any frequency below f,, numerical

substitution shows that A4 is negative.
Hence at the low frequency boundary f;,

fi_fo__\|L2

.fo fl L.l
Similarly at the high-frequency bound-
ary f,

(12)

fe fg_J_L_z_Lo_fz (13)

fo fo  NLi f1 fo
Equating the frequency ratios produces
the desired expression,

frtts_to

fo "1 fa
e fa=tit |0
fof =fifs (14)

This shows that the resonant frequency
of either the series or the shunt branch
is the geometric mean of the cut-off fre-
quencies.

Determination of Element Values

For convenience the filter is termi-
nated in

R,=VZZy=Ve LL, (15)

At f, we obtain from expression (12)

28

o ot e i et e

L':”(i})g

Substituting for L, its value from (I15)

2
L=

wole

_ R (fo ")2
Ll—wong A.f
This leads to the final simple relation

that at the center frequency f,, the react-
ance of either of the series elements is

X = woLy :1/‘1’0C1 =QoR, (16)

it is seen that

The shunt clements are found in similar
fashion, and the magnitude of either ele-
ment of the parallel circuit at center fre-
quency f, is

X2=00L2=1/00C2=R0/Qa (17)

The last formula, (17), is usually not
required because series and shunt arms

—45

Q
ne 4

)

Ro 1-m?
a )

Fig. 8. Series m-derived band-elimination filter
half section showing element reactances at
center frequency.

are inverse. Thus the shunt elements are
calculated from L,=C,R,? and C,=
Li/R2.

Band-Elimination Filter

A band-elimination filter is designed
by interchanging the series and shunt
arms as shown in Fig. 6. M-derived
band-pass and band-elimination filters
are employed where sharper cut off is
desired and where the impedance char-
acteristics must be more constant than
with the constant-k types. The wm-de-
rived sections are constructed in the
same manner as the low-pass and high-
pass sections, Fig. 7. A band-elimination
filter half section, series m-derived, is
shown in Fig. 8.

Numerical substitution will show that
the clements of the m-derived band-pass
filter of Fig. 7 are physically impractical.
It is fortunate however that the entire
shunt arm can be replaced by an equiva-
lent parallel combination of two series
connected LC circuits, Fig. 9.1 The ele-
ments of the revised network, however,
are not as simple as those of Fig. 7.

The band width between the two fre-

1Sece, for example, T. E. Shea: “Trans-
mission Networks and Wave Filters” D.
Van Nostrand Co., New York
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quencies of mfinite attentuation, fie and
feo, 1s found from

fe—fs
Aao: 200 — Jre0 = _———
fo= fom = f VI1-m?
A
or Afe :—\/T—f;’ where Af=f,-f,
For m=0.6 Afw=125 Af

If only Afe is given, then fw may be
found from the equation

fro= V3 [Afe+ V (Afw)? +4f,7]

This and other relations are readily de-
rived from

fo¥ = f1fs = froofe (18)

An illustration will clarify the use of
these equations. Assume it is desired to
design a 2000-cps band-pass filter with
fo =2050 cps and f, =1950 cps, and R, =
1000 ohms. For m=0.6, A fo=125 cps
and fxo falls on 2062.5 cps. Hence Q,=
fo/Af = 20007100 = 20 and Q,R, =
20,000. Also, (f,/f)?=(2000/2062.5)%=
0.935. The series reactances mXi, =
mXeo, =mQ,R,=12,000 ohms. The re-
maining calculations are straightforward
as follows. The half section is shown in
Fig. 10.

_mXL, 12000
Ly _—wo = (2x) (2000) =0.954 h.
1
Cr= oot = 0.0066 wf.
1-m?
Xeg=Xeo= (152 ) (QuR0)
2
x| I+1{:° = 12,400 ohins
freo
[Continued on page 58]
‘mROOO\'
— 000
Lt (o]
XLp = Xcp . e 4 Lg
'(1‘_2'“ )(Rooo)[”(f_:‘;) ] Ce
Xoy® Xig
-me:
(Fe+ef]  x -

Fig. 9. Band-pass filter half section, series m-
derived, showing reactance values in terms of
center and upper infinite cut-off frequencies.

0955h  0.0066 pt

L Gy
0.958h 0.0064 uf
L3
0.006uf 1.05h

Fig. 10. Band-pass filter half section, series
m-derived, showing element values for f; = 1950
cps, f:=2050 cps, and R, = 1000 ohms.
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Model 60X Crystal
$10.85 List

Visit TURNER
at the Parts Show
Stevens Hotel
May 21, 22, 23
Booth 577
Rooms 519A - 5206A

A new Turner unit for hand, desk or stand use. Designed especially to meet

all competition where good quality speech reproduction is required and low
cost is important. A natural for hams, economical public address and sound
systems — an ideal microphone for home recorders. Attractive case finished
in baked on beige wrinkle enamel. Compare the Turner “COMPETITOR”
with any microphone in its class and you’ll agree that dollar for dollar it’s a
terrific microphone value.

Model 60X Crystal. Response: 70 to 7000 c.p.s. Level: 52 db below 1

volt/dyne/sq. cm. Moisture sealed crystal. Complete with 6 ft. cable and

stand adaptor ... ; . '$10.85 List

Model S60X Crystal. With on-off slide switch ... $1285 List
Write for Complete Details.

HE TURNER company

929 17th Street N. E., Cedar Rapids, Iowa

In Canada: Canadian Marconi Co., Toronto, Ont., and Branches
Export: Ad. Auriema, Inc., 89 Broad Street, New York 4, N. Y.

% /Jlm{ BY TURNER

Crystals licensed undef patents of the Brush Development Company
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EDWARD TATNALL CANBY*

Batch of Tests

editor, listening to assorted music

via his own pride and joy, the Mc-
Proud Corner Speaker, TV and IFlower
Stand. (New form of entertainment:
tune the TV department to the juiciest
and goriest TV fight that you can find,
then turn off the TV sound and turn on
the phono— with the William Tell Over-
ture or other appropriate music. If you
want real fun, try getting a team of
comedians on the screen and backing
them up with Gilbert and Sullivan on
the phono! One runs into some strange
coincidences between action and music.)

The point of the evening, (and the
reason for this disquisition) was the
music we heard after the TV subsided
and business was got down to. Business
was represented, so to speak, in a purely
social manner, by Mr. W. S. Barrell, a
most genial Britisher who happens to
belong to EMI, the enormous record
company that runs HMV and Columbia
and a batch of other companies in the
record field, in Britain and the Empire
and clsewhere.

As you may know, there are now LP
records in Britain, as of last spring or
summer. They come from Decca, known
hereabouts as London. EMI is making
78’s. The announcement went out re-
cently that EMI would give the British
phonograph industry six months’ notice
whenever a change was decided upon in
the speed of records, and thercfore Brit-
ain—the announcement not having yet
been made—will remain essentially a 78
r.p.m. country for a good while yet. It's
as though, here. RCA Victor. Decca.
and Mercury, plus perhaps M-G-M and
Capitol, were still sticking to 78’s only,
and Columbia were still on its own (like
Decca in England) with LP.

SJ’ENT AN EVENING recently ches ye

A Bit of Everything

Mr. Barrell brought with him a pre-
cious box of records. Tests, no less, ex-

*279 W. 4th St., New York 14, N. V.
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perimental pressings of EMI music on
slow speed. These tests he played to us.
(There was of course a certain confu-
sion because we were trying to judge
the effect of the McProud System, com-
plete with U.S. components, upon Mr.
Barrell while he, natch, was busy fath-
oming our reaction to his records—and
I, an outside listener, was trying hard
to get used to the unfamiliar complex of
acoustics, speaker, equalization, records,
etc. in order to be able to veact intel-
ligently to about eighteen ‘“unknowns”
simultancously !) We heard the tests,
and I hereby react.

But first—don’t look for any mystery,
nor indeed a solution of the same. Yes,
EMI has made test microgroove press-
ings. We heard ’em. EMI is doing what
comes natural. Trying out a bit of every-
thing. No commitments. Not for publica-
tion, anyhow, nor even for our inquiring
private ears.

Christmas, 1948?

But what must strike you at once, in
the above description of the present sit-
uation in Britain, with only one major
company producing LT’s, as a pioneer
(“we’ll show ’em”) venture, is that over
there things are about at the Christmas
1948 level in this country. Columbia then
was where British Decca is now,
roughly speaking (with some notable
differences in respect to tape recording
of originals, of course). A single major
company, a single company-sponsored
popular plaver attachment (it’s the Dec-
cola in England, I gather), the other
major companies watching on the side
lines, experimenting behind the scenes,
preparing for a later change, when and
if.

And that, in more specific ways, was
the reaction I got from hearing and
seeing Mr. Darrell and his test records.
I was, perhaps, not as enthusiastically
impressed as he may have hoped for,
and I surely apologize here for any

[Continued on page 42]
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Pops

EVERAL MONTHS AGO, I received a re-

view copy of a disc that should have

received nothing but meritorious praise.
Featuring two worthy names and released
by a large recording outfit, it should have
sold in the hundreds of thousands. It fizzled
conipletely! Generally, I am not over-
anxious to praise the record-buying public,
a large group of people who would corrupt
any business they poked their naive hands
into. In this case, regardless of their motives,
they justifiably stayed away from as clear
a case of homicide as the recent history
books contain. I did not review the disc be-
cause the policy of the column is to avoid,
as much as possible, records which cannot
be favorably reviewed, or which do not
point to a significant moral.

But, lo and behold, the disc was used by
a recording executive as a pointed reason
for avoiding “high-class” pop recording.
According to him, the public won’t buy
“hi-fi” pops, won’t buy jazz names, won’t
buy good experimental stuff, etc. With a
self-satisfied smirk, much rubbing of hands,
and the healthy flush of a successful mor-
tician, hig wheel executive glibly dispensed
with the necessity of any changes in the
nirvana of pops recording. Pulling a quick
switcheroo, he unremorsefully informed me
that the American people know what they
want and know what they like; if they
don’t buy an item, it's obviously because
their judgment (their noble and sophisti-
cated judgment) is superior to that of the
minority of record critics who have been
bombarding the industry with demands for
this kind of thing.

In the first flush of early anger, I notified
him that nothing on the disc vaguely re-
sembled any of the stuff I've been screaming
for. But, calming down and sticking my
feverish temper hack into the temper box,

[Continued on page 32]
* 15 Palm Lane, Westbury, L. I, N. V.
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for OPTIMUM P.A. PERFORMANCE

Public Address Range
Avudio Transformers

These famous CHICAGO ““‘Sealed-in-Steel”
Output Transformers are the choice of
many leading makers of high-quality
amplifiers. Unmatched for service in the
Public Address range, they have a fre-
quency response within .5 from 50 to
10,000 cycles, and will deliver their full
rated output over this entire range.

Line and voice coil impedances used
in the design of these output units are
those recommended by RMA. All have
tertiary windings to provide 109, inverse

OUTPUT TRANSFORMERS

at moderate cost!

feedback. Output and matching drivers
are fully enclosed in one-piece drawn-
steel cases. Available in choice of two
dependable constructions: with wire
leads —at surprisingly modest cost; with
solder lug terminals, at slightly higher
cost. Order from your electronic parts
distributor. Be sure to ask for cHicaco
P.A. Range Audio Transformers.

Catalag Typical Impedance Max. D-C Power List
No. Output Tubes Closs Primary-Secandary in Pri. Level Price

Pri: 5,000 ohms CT

PCO-80 P-P 6B4G's, 6L&’s | Al Sec: 600/150/ 20 $12.10

PSO-80 P-P 6Vé's, 61L6's AB * 16/8/4 ohms 120 ma. watts 16.50
Pri: 10,000 ohms CT

PCO-150 P-P 6Vé's, 6F6's AB Sec: 600/150/ 15 10.45

PSO-150 P-P 6Ké's AB1 * 16/8/4 ohms 200 ma. watls 14.85
Pri: 6,000 ohms CT

PCO-200 | P-P 6L6's B Sec: 600/150/ 30 13.75

PS0O-200 P-P Parallel 6Vé's| AB2f * 16/8/4 ohms 250 ma. watts 18.15

~ DRIVER TRANSFORMERS
Catalog - Yypi:ai 1 Primary ‘Max.. D-C Ratio List
No. Driver Tubes Impedance In Pri. Pri./ V2 Sec. Price

PCD-10 P-P 6N7's, 6A6’s, 20,000 ohms $5.50

PSD-10 615's, 6C4’s, etc. CT 10 ma. 3:1 7.95

PCD-25 P-P 6N7's, 6A6’s, 20,000 ohms 5.20

PSD-25 615's, 6C4’s, efc. CcT 25 ma. 3:1 7.70

PCD-100 P-P 4B4G's, 45's, 5,000/10,000 9.35

PSD-100 2A3’s, 6L6's, etc. ohms CT 100 ma. 5:1 13.20

* Has tertiary winding to provide 10% inverse feedback.

Write for "NEW EQU

the full facts on the complete

CHICAGO TRANS

1 For low distortion, use fixed bias.

IPMENT” TRANSFORMER Catalog

The units described above are typical of CHICAGO'S New Equipment Line
featuring engineering that sets the transformer trend in circuit design. Get

line now.Check the features, check the quality.

Check the price: see how little more these tougher, better units cost. Write
for your free copy of the CHICAGO New Equipment Line Catalog today.

FORMER

DIVISION OF ESSEX WIRE CORPORATION

3501 ADDISON STREET ¢« CHICAGO 18, ILLINOIS
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TRADE MARK RIS

1 unveiled my latent investigatorial ability
and did a job. The results of the job were
highly illuminating and are revealed in
what follows. 'Tis a sad tale and a typical
one. Pay heed, oh mighty big wheels!

FFirst step in the criminal investigation
involved tracking down the arranger who
was theoretically responsible for the junk.
The soft shoe routine revealed a friend who,
surprisingly enough, is one of the most com-
petent guys in the business. Over a dime
beer and some moderately stale free lunch,
he told the story ... and what a story it is!
Is it true? Friend arranger is a particularly
honest guy, who gladly accepts responsibil-
ity for bad jobs as well as good ones. But
even if he were covering up, past experi-
ence points to the typicality of the story.

It all began in the microcephalic head of
one of the wonder hoys of the bhusiness.
(Incidentally, I will have to recreate the
story to avoid giving clues as to the actual
record involved. So don’t try to guess! The
particular session described is a mere fig-
ment of my imagination. Only the procedure
is historically accurate.) This fancy igno-
ramus decided to bring together two big
names in the business, record them together
in a lavish production. The date would, in
one respect, refute the claims that the pops
business was being run by a bunch of rock-
heads; in another, it would demonstrate to
the top echelon that melonhead was a finan-
cial wizard, a musical impressario, and a
production genius. So, one day, friend ar-
ranger was called in and told to do big
things for the two great people . . . told
to really blow his top and let his creative
imagination run wild. For two weeks, he
did just exactly what he had been told to
do. He figured that since both stars were
small club personalities, the perfect arrange-
ment would be subtle, intimate, scored for
a small group with a tricky and supporting
background.

Came the day of the session (lights,
camera, faction) ! The stars went through
the arrangements and smiled the blissful
smiles of contented cows. Their backing
consisted of a six-man combo, every one of
which thought the arrangements were great
stuff. They ran through the business once.
At this point all hell broke loose. Boy
genius producer let out a shrill holler and
cancelled the session. The arrangements
were no good. What he wanted was some-
thing lush, something big . . . a production.
All he got here was a six-piece band play-
ing kid’s stuff. He wanted a string section,
a large wind and brass section, and none
of this tank town recording, minus echo
chamber, Theremin, tricky mike effects. The
stars were too big for a two-bit recording
date like this.

Friend arranger argued, the stars put up
a feeble rejoinder. But, to no avail. How
could they possibly be aware of what the
public wanted. You have to make a buck,
so friend arranger went home with a whole
pile of manuscript paper and got to work on
a production, with string section, French
horns, tricky wind and brass effects, etc.
A new date was scheduled and a large
orchestra and a battery of engineers got
together to turn out a slick, technicolor
demon of a date, replete with the presence
of the pin-stripe execs, a name conductor,
and another arranger, called in to make
last minute changes for which he is famous.

Jefore we go any further in relating this
gory tale, a word about the two stars. Both
were neither out-and-out jazz people or
out-and-out straight pops. They specialized
in a quiet, salon-type presentation which
goes over especially well late at night under
dim lights. Both were subtle in their work
and had always relied on a piano and per-

| cussion patter to support their gentle im-
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provisation. Both were (and are, inciden-
tally) teritfically good at their sort of thing,
which requires a gentle and cultivated touch.
What happened to them in this case is
bloody. Overpowered by a giant orchestra
and fantastic manipulation, they cowered.
The engineers were called in and the usual
stuff began happening. Instead of working
together, one was placed at one end of the
studio, the other in a corner by herself.
The she of the story doesn’t really sing, but
quictly purrs. That wouldn't do. Boy won-
der wanted = blast and so instructed the en-
gineers, The he-star of the story, playing
a delicate and gentle patter behind the vocal
was muted out entirely because he crummed
up the string background. The consultant
arranger was, meanwhile, busily at work,
slap-dashing the arrangement this way and
that way. After five takes, the wonder boy
was ecstatic. Several months later, the
record was released, fizzled completcly, and
pretty nearly ruined the reputation of two
marvelous people who were monstrously
manhandled by a genius. The only critical
comment that appeared noted that the en-
gineer on the job had kept the strings “too
far off in the background.”

At the conclusion of the story, {riend ar-
ranger smiled wanly and informed me that
both stars and he are no longer on speaking
terms. There’s always a convenient fall guy,
N'est-ce pas?

Correspondence

Off on ancther tangent, I have received
a fantastic influx of mail from Texas which
requires immediate and terse comment.

Beginning with the first letter to hit me
from the grandiloquent state, let me empha-
size, suggest, and rudely urge all contro-
versy-minded readers that it is most advis-
able that they read the column before pick-
ing fights. First literary pugilist from
Texas spent much time, much ink, and much
paper in notifying me that everything I had
to say about folk music was wrong and ex-
plaining why. I would like to slap back, but
find after re-reading the letter that the slap
would only mess up a batch of regular,
ordinary air. Texas reader agrees with
everything I have to say down to the last
decimal point. My only conclusion is that
he has either mis-read, not read, or dis-read
the picce in question. I am in full, complete,
agreement . . . to all obvious intents and
purposes we have no folk music in this
country. But mind that obvious. Our record
literature and what passes as compendia of
folk literature do not generally include any
material which fits into the general cate-
gory of “folk music.” The synthetic stuff
is mostly derivative from other national
sources, or is merely the stylistic work of
the craftsmen that abound on New York’s
6th and 7th Avenues.

So what! We still have an enormous
fund of folk music . . . except that it isn't
operative on the sociological level that 1s
characteristic of the folk music of other
cultures. All this impressive sounding ver-
biage boils down to something as simple as
what was originally indicated in the pre-
vious column. Until the country as a whole
utilizes, becomes conversant with, and in-
tegrates the primordial folk music structure
into an everyday, traditional, and prac-
tically instinctual cultural element, it lies
dormant and inactive. The conditions of
modern life preclude a non-mechanical proc-
ess of integration and the repressions in-
volved in the choice of our impressarios of
material for dissemination cut off the folk
literature at its source.

Jut . . . we have had a widely dis-
seminated, active and pervasive folk-music
literature. I point with pardonable pride at
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... kills feedback and reduces
random noise energy pickup
more than any other crystal microphone!

...REDUCES RANDOM

NOISE ENERGY PICKUP BY 73%

THE *MONOPLEX" is the only Super-
Cardioid Crystal Microphone made. It
employs the same type of acoustic phase-
shifting network used in the highest cost
Shure Broadcast Microphones. The
“Monoplex”’ permits more volume with-
out feedback—greatly improves sound
systems using conventional cardioid
microphones.

"

THE “MONOPLEX’' is superior to con- /”
ventional microphones: gives very satis- MODEL 737A
factory operation under the most adverse
conditions of background noise, where
conventional microphones would be
practically useless. You are invited to
test the “Monoplex” against all other
crystal microphones. The results will
speak for themselves . . .

LIST PRICE

53915

Every "Monoplex”
employs the fomous
Shure ""Humi-Seal”
moisture -proof ele-
ment for protection
from heot and
humidity.

Manufactured Under Shure Patents.
Lieensed Under Patents of Brush Development Compuny.

SHURE BROTHERS, Inc.

Microphones and Acoustic Devices

225 West Huron Street, Chicago 10, lll. * Cable Address: SHUREMICRO

33

WWW ammerazanadiaohisetary com


www.americanradiohistory.com

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

CAC-)
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-J 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-].

NOTE: Both CAC models are available
with Diamond as well as Sapphire styli.

CORPORATION

IN CANADA: CANADIAN ASTATIC LTD., TORONTO, ONTARIO

Astatic Crystal Devices manufactured under Brush Development Co. patents.
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the jazz phenomenon . .. an element of
folk culture, despite the pretentiousness of
the tie-in. One level of folk-music—if we
particularize the term to include a structure
as described above—has thoroughly per-
meated the national consciousness and is as
closely related to the pattern called the
“United States” as is the national pride
in tall buildings. However, jazz is merely
an element of the folk culture and not the
folk culture itself. It tends to be too closely
related and associated with a particular
segment of the population, as is the case
with Gypsy music in central Europe.

The true, broad, generic level of folk
music is limited to other “vested” interests.
Whether we refer to the folk music of the
Blue Hills or the music of the Okies, or
the music of the cowboy, or the music of
the farmer, or what not . . . the problem
of integration and national penetration re-
mains. This was discussed previously, and
it was suggested at that time that the only
practicable method involved the use of re-
cordings. I refer to that original for the
details. I needn’t rehash them!

Letter No. 2 from Texas concerned the
problem of reaching the mass of the Amer-
ican people with jazz if, as I indicated,
records are inadequate. 1 am in complete
agreement with my second Texas corre-
spondent who maintains that it is imprac-
tical to consider live jazz in every hamlet
throughout the United States. I was not
emphasizing the divinity of New York,
Chicago, and San Francisco as the the only
centers where the saintly people live and
congregate. I was simply trying to track
the problem to its source. 1i we refer to
the situation of the potential jazz lover in
El Paso, we track the problem, as follows:

1. Our El Paso citizen is dependent on
radio or records for his jazz participation.

2. It is possible for our El Paso citizen to
enjoy, to a great extent, all the benefits of
jazz participation if the following require-
ments are fulfilled:

a. Playback equipment must be the best
possible . . . carefully correlated with the
acoustical qualities of the room in which it
is being used.

b. Records must be the best possible. . . .
Hi-Fi, if you will, and completely represent-
ing the ordinary musical conditions of a
jazz session; this involves recording undcr
live conditions and with an eye towards in-
determinate length (LP, in other words).

c. Quality jazz to record. This last point
is the specific place on which my argument

| hinges. If all the other requirements are

fulfilled, we still are faced with a situation
in which not only our El Paso citizen, but
all others are thoroughly cut off from the
jazz experience. Unless live jazz exists, the
jazz product will continue to be mediocre.
My previous columns amplify this point
ad nauseum, and I needn’t repeat it here.
If the source is taken care of, the rest fol-
lows in the manner indicated.

Letter No. 3 doesn’t come from Texas,
but is worthy of some concern. Qur 3rd
letter writer 1s convinced that Yma Sumac
is a phony, primarily because her name
makes sense when spelled backwards . . .
it comes out Amy Camus. Since Amy
Camus is a more rational name for a human
being, Yma Sumac is a phony .. . or so
our reader reasons. This may be true . . .
I don’t know. What information I have
leads me to believe that she is on the level.
I recently heard and saw her on television
and she is still being massacred by poor
audio and poor orchestrations. In addition,
Slim Gaillard (of Slim and Slam fame)
has recently released a take-off based,
ostensibly, on Yma Sumac’s vocal antics.
The steel of the satire can massacre the
princess unless somebody takes her in hand
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and makes worthwhile recordings and or-
chestrations. The vocal gymnastics accom-
plish only one thing . . . her classification
as a freak or a mere novelty. About time
that somebody put a stop to it. In any case,
it's a toss-up . .. Amy Camus or Yma
Sumac.

The Basic Pop Catalogue

At long last, we begin the herculean
effort. The first basic group is particularly
interesting from many points of view. Glenn
Miller has become an Arnerican myth,
thereby making it commercially feasible for
various contemporary organizations to imi-
tate the inimifable Miller style. The innova-
tion of the clarinet-saxophone choir set off
a whole epoch in modern American pops.
Miller’s success must be seen against the
background of the the period in which the
organization came to the fore. Records
were bought primarily for dancing purposes
by high school and college kids who did
most of their dancing in gymmnasiums and
auditoriums (or mom and dad’s living
room) to the blare of p.a. systems and
cleap record players. Cheek-to-check danc-
ing (involving a sentimental and distinctly
lush background) required an orchestration
and a beat that no other band could pro-
duce as successfully as Miller. Despite
their inadequacy in terms of any absolute
audio standard, the Miller recordings were
technical gems in terms of the requirements
they were set up to fulfill. The blend of sax
and clarinet was so successfully accom-
plished that a quick comparison with the
same efforts as recorded today by Tex
Beneke and Ralph Flannagan’s organiza-
tions points to the genius of the responsible
Victor engineers of the late 1930’s. The
beat was perfect for smooth, slow, dancing
and the blend was amazingly right for p.a.
use. Without the competent engineering
characteristic of Victor on the Miller discs,
4t is a moot question as to whether Miller
would have been as big as he was.

Instead of Hsting the discs on domestic
Victor, I am going to list a few HMV
pressings of outstanding Miller recordings.
The HMV’s are tremendously superior,
both from the point of view of surfaces and
clarity. They sell for $1.05 (if you're asked
for more, you're being rooked). If your
local dealer does not stock them, they can be
ordered from Victor. They are all available
in good quantity in this country and are
worth having. I know of no dance discs
which fill the bill so satisfactorily for the
type of dancing they were made for. These
belong in a basic pops collection.

HMV MH-104 Blue Orchids and A

Cabana in Havana

BD-583% Clen Island Special and
Pagan Love Song

BD-5834 Moonlight Cocktail and
Slumber Song

BD-5850 A Nightingale Sang in
Berkeley Square and My
Prayer

BD-5833 Rhapsody in Blue and
Caribbean Clipper

BD-5569 Careless and Indian Sum-
mer

BD-5784 Let's Have Another Cup
O’ Coffee and Chip off
The Old Block

BD-5822 Blue Moonlight and Mel-
ancholy Lullaby

BD-5654 Alice Blue Gown and
Wonderful One

BD-5854 Sold American and Moon
Love
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Is A Hoss Doctor!”

— Will Rogers

. .. his patients can’t fool him!”’, he added to make
his point. The noted humorist’s trenchant remark
may be applied today to the skilled technicians in
the recording field who have for many years used
the tape and discs perfected in Reeves Soundcraft
Laboratories. We haven’t fooled them—nor have we
tried. Perfection, nothing less, has won us the con-
fidence of this exacting industry.

From Reeves Soundcraft Laboratories come magnetic
tape offering users ten distinct features that add up
to higher efficiency and fidelity; an assortment of
recording discs to answer every requirement—all

backed by the greater integrity and experience of
the Reeves name, foremost manufacturer of re-

cording and electronics accessories.

Soundcraft tape is made in all types and
lengthstoaccommodateall tape recorders.

Soundcraft recording discs
available in a variety of
sizes, single and double face.

REEVES; CORP.

TWENTY YEARS OF LEADERSHIP IN SOUND ELECTRONICS

10 EAST 52nd STREET, NEW YORK 22, N. Y.
EXPORT—REEVES EQUIPMENT CORP., 10 EAST 52nd STREET NEW YORK 22, N. Y.

WWW. asknerieanadiahistaory. com
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ﬂeac[cﬁ“uarfed /Ol"
SOUND - RECORDING
EQUIPMEN

115 WEST 45th Street .
New York 19, N. Y.

...invites you to visit
our new sound display studio

for demonstration of the following equipment
and accessories:

® ALTEC-LANSING ® MAGNECORD ® SCHULMETRONIC

® AUDIO DEVICES ® MASCO ® SHURE

® ATLAS ® MINNESOTA MINING ® SOUNDCRAFT

® BELL @ PENTRON ® UNIVERSAL REELEST
® BOGEN © PICKERING ® WEBSTER CHICAGO
® BRUSH © PRESTO ® WEBSTER ELECTRIC
® CALIFONE ® PROCTOR ® WESTERN ELECTRIC
® CAPPS STYLI ® RADIO CRAFTSMEN ® WILCOX-GAY

® CARTER ® RECOTON AND OTHERS

® ELECTRO VOICE ® REK-O-KUT

® GRAY ® REVERE

r—-—-——- —————————————————————————————
SONOCRAFT CORPORATION
115 West 45th Street, New York 19, N. Y.

|

' |
| Gentlemen: Please send us a free illustrated copy of the 1951 Sonocraft Review i
| containing detailed information on sound recording equipment and accessories.
i I
1
1
]
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RECENT RELEASES:

Journey Into Melody London LPB-213
Robert Farnon and Orch.

This is a particularly impressive ten-inch
disc, deserving of praise from many angles.
The recording job is amazingly good and
totally devoid of the trickery characteristic
of much of our domestic stuff. The general
style is a hybrid mixture of Kostelanetz
and Morton Gould, but decidedly lacking
the vulgarities, over-orchestration, over-
echo, and tricky mike-effects so often char-
acteristic of the two. Nevertheless, the
sound is luxuriant and smooth, with per-
cussion admirably handled. This is a perfect
demonstration of what can be done in the
line of salon music without going overboard
in orchestration tricks. The orchestra plays
without woodenness and deals competently
with a wide variety of styles. The arrange-
ment of “Just One of Those Things” is the
most tasteful in a long while and, because of
a steady tempo, quite danceable. “Peanut
Polka” is marvelously arranged and re-
corded and the best waltz recording for
dancing and smooching purposes in a king’s
age is the “Invitation Waltz” which purrs
like a contented kitten. Other neat bands in-
clude a decent job on “April in Paris,” an
expert job on “Ina Calm” and a rousing job
on “Popcorn Polka.” One of the outstanding
merits of the disc lies in the fact that one is
not over-conscious of the expertness of the
recording job, allowing a relaxed listen
without the typical “anxiety neurosis” of the
audio hound.

The New Sound
Les Paul

Capitol H 226

Wow! What a recording! This one takes
your breath away. From comments made
out of the side of my typewriter for months,
you may have gathered that I am not a
particular admirer of Les Paul. He is a
cutey, in the vernacular of the trade, and
his pre-eminence as a jazz guitarist is totally
undeserved. But this recording . . . . The
blurp on the sleeve coyly points out that
Paul is playing eight guitars (simultane-
ously) and that how it was done is Paul’s
secret. \We needn’t bother ourselves too
much probing for the secret because the
method is obvious. What is important is
that purely in terms of the instrument and
the stufi recorded, this is one of the great
engineering achievements of this age. The
clarity of the recording is unbelievable. The
usual overtone resonance in guitar record-
ing is missing and the percussive nature of
the pluck comes through clear as a bell. The
dubbing of the eight guitar voices is mag-
nifcent, with a perfectly balanced blend
throughout. Included are things like Brazil,
Caravan, What Is This Thing Called Love,
Lover, Hip-Billy Boogie, Swiss Wood-
pecker, and The Man on the Flying Trapeze.
The arrangements are cute, amusing, and
listenable, To Capitol, the “Top o The
Morning,” the Croix de Guerre, the ribbon
of the Legion of IHonor and congratulations
on one ol the most splendiferous recordings
these ears have ever heard.

RCA Victor Small Combo Hits
Popular Collector’s Issue Series
Along with Victor’s release of rare vocal

items in its classical catalogue has come a
selection of popular stuff which deserves
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close attention. These are dubs of items in
the Victor pop catalogue and are splendidly
done. Available on both 45 and 331/3, my
preference is for the 45 job because sclec-
tion is of the greatest importance. Most of
the recordings in this particular set were
made between 1936 and 1940 and even in
their dubbed state reveal the immense de-
gree of striking accomplishment alrcady
achieved in the pre Hi-Fi period. Included
are the Benny Goodman Quartet (including
Teddy Wilson, Gene Krupa and Lionel
Hampton) ; the famous 1937 Jam Session at
Victor (with Bunny Berigan, Fats Waller,
Tommy Dorsey, Dick McConough and
George Wettling being righteous) ; the
Bunny Berigan Crew in the 1938 recording
of Bix’s “In a Mist;” the massive and great
“Body and Seul” of the “Hawk” (Coleman
Hawkins) ; the Artie Shaw Grammercy Five

job on “Smoke Gets in Your Eyes;” and |

Lionel Hampton, augmented by the King
Cole trio and drummer Al Spieldock doing
the fabulous “House of Morgan.” If you're
interested in the stuff, buy it on 45; be
assured that the dubs are good and, with
moderate reservations, all the dates are dis-
tinguished by good music and good playing.
What is more important is the impressive
way that this stuff was recorded. In a five
year span, the consistent quality of the re-
cordings, in every respect deserves further
comment. Instrumental sound is pure and
clean. Balance is perfect, with percussion
magnificently handled. Surfaces were in-
variably good, despite occasional rough
spots.

SOUND SYSTEMS

[from page 25|

Although designed primarily for in-
dustrial use, all elements of the 1400
series amplifiers will more than meet
broadcast standards as to irequency,
distortion, and noisc level. This was con-
sidered necessary Dbecause in the Sur-
vival Sound System we are dealing with
“life or death” matters and nothing less
than perfect articulition can be tolerated.
It is bad enough when the quarter back’s
signals are misunderstood and the ball
is passed one direction while the re-
ceiver mistakenly runs the other direc-
tion. The entire reason for the Survival
Sound System is to prevent this from
happening during an cmergency.

The theme of high articulation is con-
tinued by a close-talking dynamic micro-
phone for speech frequencies only, coded
632C. Its frequency response 1s designed
to give a slightly rising characteristic
up to 8,000 eps for maximum emphasis
of the important intelligibility range
of the voice spectrum. In physical ap-
pearance it looks like a shortened ver-
sion of the well-known 633\ “salt
shaker” and has the same sturdy char-
acteristics. The 632A is for speech only
and, of course, more suitable micro-
phones should be selected for music
pick-up.

Loud Speakers

The loudspeakers are the last import-
ant element of the Survival Systen.
Many suitable varieties of speakers are
available, but again uncompromising
emphasis must be placed on low distor-
tion and high intelligibility of speech
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They do everything you want!

. . . 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 becawnse it has met the
most exacting tests...because it serves
so superbly in every way for voice and
music. First in dynamig, it has features
only Electro-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.,
+2.5db. Power rating -53. Omnidirec-
tional, Changeable low impedance.
Removable swivel. List $200
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

*'636°'—Response 60-13,000 c.p.s.,
substantially flat. Power rating -55.
Omnidirectional. High or low imped-
ance. Swivel head. List $65

L4 ®
vorce
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 TV BOOSTERS

WWW amerazanadiohisetary com
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BRILLIANTLY
ENGINEERED

PRECISION
BUILT

TERMINAL

OFFERS THIS GREAT VALUE

IN THE FULL RANGE, VERSATILE
)
“oncetone

/

MAGNETIC TAPE RECORDER

BROADCAST STUDIO
QUALITY

No. 1401

ciloie

MAGNETIC
TAPE RECORDER

A precision built and thoroughly tested instrument, capable of recording
the full range of audible sound with full dynamic sweep and freedom from distortion.

*345%
LESS TRAY
FOB. N.Y. g

Only the most expensive professional equipment rivals the tape handling ability of the Con-
certone recorder — and none equals its versatility and simplicity of operation. Especiclly
designed for the most discriminating user, the basic recorder comprises o 14" x 22’ rigidly
ribbed, cast, aluminum plate corrying the tope mechanism, dual track heads, a shock mounted
chassis containing erase amplifier, record amplifier, and ployback preomplifier, a power sup-
ply chossis, mounting lugs for auxiliary equipment, and all necessary switches and controls,
ready for use. Weight: 30 Ibs. Eosily connected to your existing high fidelity omplifier system.
Monitoring directly from the tape while recording gives o constant check and control on what
is being recorded while it is being recorded. A much prized program is never lost unknowingly,
any departure from proper operation is immedictely heard.

High speed rewind in either forward or reverse direction, firm, positive braking and fully inter-
locked controls assure rapid handling without demaging tope. A speciol circuit controlling a
cathode “eye’ gives accurate indication of the proper record level for best results. A specicl
locking button prevents accidental erase of recordings.

The Concertone magnetic tape recorder uses ony standord reel from the tiny five inch to the
professional NAB 102 inch reel, together with instantaneous chaice of 712" or 15" per second
tape speeds, permitting moiching frequency response and length of program to operating cost.

® Broadcast studio quality complies with ® High speed rewind, forward ond reverse
NAB standards, — 2500 feet in 60 seconds.
Separate heads for high frequency ® Single or dual track optional.

[ ]

[ ]

erase, record ond ployback. Size: 22" x 14" x 5’ mounting depth
Simultaneous monitoring from the tape below panel. 3

while recording. Frequency response: —— 2 db from 50 to
Prealigned heads quickly interchanged 12.500 cycles at 15"/sec.

for single or dual track. +=2 db from 50 to 7,000 cycles at
Instantaneous choice of 7.5 or 15 inch 7.5"/sec.

per second tope speeds. ® Total harmonic distortion: Less than 2%
Plays standard 5 inch, 7 inch and NAB at normal maximum signal level.

1012 inch reels. ® Playing time: Up to 2 hours on dual track.

CARRYING CASE
NO. 501

This handsome fitted '
custom cose quickly and
easily converts the bosic
recorder #401 into o
complete system for
portable use. Supplied
with built-in monitoring
amplifier #603, and
eight inch high fidelity
speaker mounted in defoch»8250

able cover. Convenient to

CONCERTONE TAPE
RECORDER ACCESSORIES

REEL ADAPTERS
No. 801 — Accurately machined to hold NAB
101, reels on standard RMA spindles of
recorder Lim .« mnie o 5 o @ el sk
NAB 10%” REELS

No. 802 — Llow inertia 2500 foot reels,
flanged on both sides. Conform to NAB carry; 24" x 15" x 12, Weight: 15 Ibs.

recommended standards . . ., ... 250 CONSOLE TRAY AS ILLUSTRATED 14.95

TERMINAL VALUES ON QUALITY

PLASTIC RECORDING TAPE
DOMESTIC

PROFESSIONAL

600 FT.. ...$1.35 600 FT. ...
. 2.10 1200 FT. .
4.20 2400 FT. ...

erminal Radio Corp.

Distributors of Radio and Electronic Equipment

85 CORTLANDT STREET @ NEW YORK 7, NEW YORK

WOrth 4-3311
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through noise and other adverse con-
ditions. Ten to twenty per cent of the
personnel will suffer from serious hear-
ing defects in various degrees, yet their
lives are just as important as others. To
accomodate these will require a speaker
with plenty of smooth high frequencies
that are not muffled by the all-too-com-
mon broad loudness peak which is
present in the midrange of many low
price speakers, and speakers generously
located throughout every area wlhere
persons work or congregate.

Generally, the “low-level” system of
many speakers at frequent locations is
preferable for the usual plant or com-
mercial establishment, and overhead
ceiling mounting is generally preferable
because variations in sound level Jue to
the square-of-the-distance law are held
to a minimum. Methods of ceiling mount-
ing and appearance are usuallv no prob-
lem in factories but it is a matter of con-
cern in stores and similar commercial
buildings. One way of solving this in
an attractive manner is shown in the
illustration of how some eight hundred
755A speakers were installed in Iless
Brothers Department Store in Allen-
town, Pa. This shallow 8-in. speaker
requires only a two-cubic-foot baffle for
optimum operation and has an unusually
smooth high-frequency response up to
13,000 cps.

In a number of cases a source of
emergency power supply is specified as
a vital auxiliary to the Survival Sound
System. The auxiliary source should be
set up to throw over automatically on
any interruption of the standard supply.

The Survival Sound System is defi-
nitely the need of the present and of the
continuing future. Talk to a department
store manager about an ordinary sound
system and chances are you will get a
glassy stare, but broach the subject of
a Disaster or Survival Sound System
and the department store man hecomes
all attention. Civilian Defense and per-
soniel protection measures are matters
of grave concern to most business heads.

This concern is not limited to Eastern
or Western sca coasts, hut extends to all
industrialized areas. The National Civil-
1an Defense Administration has desig-
nated approximately 200 locations as
“Strategic Target Areas”, half of which
are further qualified as “critical” and
almost 20 per cent as ‘“super-critical”.
Although a list of these areas is not
available for the asking, it is under-
stood that information as to whether
a particular location is rated as a stra-
tegic target for enemy attack can be ob-
tained by residents of that location if
they write to the State Civilian Defense
office.

The idea of the Industrial Sound
System cannot be classed as a fad which
may pass with the apparent quieting of
the world situation. Our top military
lecaders have given congressional testi-
mony that the country must remain in a
state of preparedness for a term of at
least 10 or 20 years. With memories of
Pearl Harbor still fresh, with jet ocean
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crossings are made specdier and speedier
and remotely guided missiles becoming
more practical, our nation and our in-
dustries must be constantly prepared to
cope as best they can with the devastat-
ing sneak attack. The Survival Sound
System idea will quite likely become a
standard consideration for architects in
all future industrial construction.

Although the subject of this article is
a specialized sound system application
apropos the times, one must not over-
look that investments in a Survival
Sound System as such is by no means
a loss should no enemy attack occur.
Such a system, amortized as a protection
measure, can only pay off with all the
proven advantages of the ordinary plant
sound system — time saving paging,
music distribution for morale and in-
creased production, and other proven
benefits.

TECHNICANA
[from page 6]

were made over two transmitters on differ-
ent frequencies.

The r.f. coil block units are essentially a
French specialty. They are units of coils
completely assembled and frequently de-
signed for multiband use. The availability
of several broadcasting bands to the French
listener has probably been responsible for
this design trend, but nonetheless these
units appear ta be rugged in construction
and stable in cperation, lending themselves
well to designs in which stability and uni-
formity in mass production of high-fidelity
equipment are of importance.

Transmissicn Measuring Set

J. M. Hudack is the author of an article
in the December 1950 Bell Laboratories
Record describing a new automatic trans-
mission measuring set. This new instrument
measures and records on a paper chart the
transmission characteristic networks and
amplifiers in the ranges 20 to 20,000 cps
and 100 to 100,006 cps in a much shorter
time than the old point by point method.

In this measuring set the input signal is
generated in a beat-frequency oscillator in
which the high frequencies are 650 k¢ and
650 — f kc. This signal of f kc is fed to the
device under test and then into a receiving
amplifier. The received signal is again het-
erodyned with the 650 — f kc signal from the
first b.f.o. The output of the heterodyne
circuit now contains a 650-kc signal—the
amplitude of which is a function of the
output of the unit under test—and a num-
ber of distortion products. This 650-kc out-
put is fed to another heterodyne modulator,
where it beats with a 553-kc signal from a
local oscillator. Its output contains a 97-ke
fundamental signal and the modulation
products. The 97-kc signal amplitude is a
function of the transmission characteristic
of the unit under test. This signal is fed
through a 97-kc crystal filter with a 20-cps
pass band to a level recorder. The range
of the instrument is 50 db. It occupies two
rack frames mounted on a single castered
base.

The transmission set may also be used
to analyze amplifiers and networks for har-
monic distortion and noise. Also with two
extra oscillators measurements of inter-
modulation distortion products are readily
accomplished.
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21B —stand, lapel or chestplate

21B MICROPHONE

The ultimate in advanced
microphone design and
performance—omnidirectional,
new pickup technigues with
maximum fidelity for critical
broadcast, recording,
television, etc. Available in
stand, lapel or chestplate.

639 MICROPHONE

Cardioid directional—for
critical public address and
broadcast use...an excellent
all-purpose microphone,

the solution to many
troublesome and difficult
microphone problems in
studios and auditoriums.

633 MICROPHONE

Dynamic microphone for

high quality general utility
work ... non-directional or
semi-directional ...

for announcing, public address,
broadcasting and sound
distribution systems.

632 MICROPHONE

Specifically engineered to
give maximum intelligibility
for all close talking
applications. Rugged and
dependable for speech
reinforcement, announcing
and paging. May be used as
stand or hand microphone.

This select group of high quality
microphones is daily meeting every need
demanded of microphones ... they

are products of the same Altec advanced
designing, research, deveiopment and
quality workmanship that have for many
years set higher and higher standards

of performance throughout the industry.
For paging, public address, sound
distribution systems or the more critical
demands of television, broadcast and
motion picture or phonograph recording—
chcose the finest, choase Altec!

LANSING CORPORATION

8356 Santa Monica Blvd., Beverly Hills, Calif.

161 Sixth Avenue, New York 13, New York
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NEW PRODUCTS

e FM Communications Monitor. Designed
for use by non-technical personnel, the
new Model 337A-B FM communications
monitor, manufactured by Hewlitt-Pack-

ard Company, 395 Page Mill Road, Palo
Alto, Calif.,, is a unit equalling in per-
formance similar equipment considerably
higher in price. Using the same pulse-
counter circuits employed in the com-
pany’s monitors for commercial broad-
casters, Model 337A-B does not require
tuning of discriminators or frequent ad-
justment of voltage levels. The unit gives
continuous indication of frequency and
modulation swing, and includes a peak
modulation indicator and an audio output
for aural monitoring. Frequency range is
30 to 175 mec.

¢ Dual-Channel Audio Control Consolette.
A high degree of flexibility suits the new
RCA Type MI-12781 dual-channel conso-
letie for an endless variety of applications
in the field of industrial sound. Designed
to provide a choice of radio programs, re-
corded programs, or locally-originated

live program material to as many as 40
selected areas, the unit incorporates two
complete audio channels which, when de-
sired, may be connected together to fur-
nish the same program to all areas. In
addition to control facilities, the conso-
lette incorporates two 30-watt high-quality
amplifiers, matching transformers and
monitoring speaker. Further information
available from RCA Victor Division,
Eac}io Corporation of America, Camden,

® Wide-Frequency-Range Bridge Oscilla-
tor. Intended for use in antenna and
bridge measurements, the new General
Radio Type 1330-A bridge oscillator is an
excellent generator for all Lridges oper-

ating in its frequency range. A continu-
ously-variable r.f. range from 5 k¢ to 50
mc is provided, also three audio frequen-
cies including power-line, 400, and 1000
c¢ps. Output voltage is approximately 10
volts, and more than one watt can be de-
livered into a 50-ohm load over most of
the frequency range. The 1330-A is con-
siderably lighter and smaller than its pre-
war counterpart, yet covers a wider fre-
quency rangc and supplies about ten times

the output power at a lower impedance
level.
e Output Power Meter., Covering the

range from 0.1 mw to 100 watts, the new
Daven Type OP-962 output power meter
is designed for use at forty selected im-

40

pedances ranging from 2.5 to 20,000 ohms.
Provision is made for use of a calibrated
external amplifier to extend the range
below 0.1 mw, also for connecting an os-
cilloscope to observe wave shapes. Fea-
turing a large meter for ease in observa-

tion, Type OP-962 1is enclosed in a
ventilated metal housing 1514 x 8% x 814
in, and weighs 20Y% lbs. Full technical
description will be supplied on request by
The Daven Company, 191 Central Ave.,
Newark 4, N, J.

e Public-Address Horn. Designed with a
low-frequency cutoff at 250 cps, the new
Racon Model COB-11 *“cobra’ type horn
provides a uniform sound field over a
lhorizontal angle of 120 deg. and over a
veriical angle of 40 deg. Exponentially
flared for maximum efficiency, the COB-11
is especially effective where p.a. require-
ments call for clarity of sound with maxi-
mum concentration of energy in a hori-
zontal plane. The horn may also be used
as a middle-register or high-frequency
tweeter in multi-speaker wide-range audio

systems. Thread size of throat is 13"-18,
permitting the use of any standard 25-35
watt driver. FFurther details of this model,
as well as complete information on the
remainder of the Raco nline, may be se-
cured by writing direct to Racon Electric
Co., Inc., 52 . 19th St.,, New York 3, N. Y.

e Five-Range Treble Filter. Designed for
attenuating disturbances in the high fre-
quency audio range, the Type OA-1 ad-

justable filter may be used for minimizing
record surface noise, 10-kc heterodyne
whistle etc. The filter connects between
the outputs of typical tuners or phono
pre-amplifiers and usual input circuits.
Full description may be obtained by writ-
ing the manufacturer, Berkeley Custom
gl«icftronics, 221614 Grant St., Berkeley 3,
alif.

® Miniaturized Staple Tacker. Small in
size, yet equal in performance to a large
industrial counterpart, this new tool will
effect savings of both time and money in
all sorts of wired sound installations.
Using an improved staple available in a
variety of colors, the tacker may be used
for fastening wire to plaster, composition
board, hard and soft wood, with holding
power up to 64 lbs. Staples are driven to
desired depth without injuring insulation.

Both the tacker and staples are designed
to A. T. and T. specifications and, accord-
ing to the manufacturer, are now used
for installation of low-voltage telephome
wiring throughout the Bell System. Man-
ufactured by The Heller Company, 2153-N
Superior Ave., Cleveland 14, Ohio.

® Univerter. The new Type 207-A uni-
varter, manufactured by Boonton Radio
Corporation, Boonton, N. J, is an acces-
sory instrument designed to increase the
usefulness of the Boonton Type 202-B
FM signal generator. While the 202-B
normally covers a frequency range of 54
to 216 me, in combination the 202-B and
the 207-A provide continuous frequency
coverage from 0.1 mc to 216 mec. Type
207-A univerter is a frequency converter
having unity gain. It is provided with
freguency increment dial calibrated in in-

ke from
through zero to minus 300 ke. This feature
permits making selectivity measurements

crements of five plus 300 ke

on narrow-band receivers. Complete de-
tails may be obtained from the manufac-
turer.

® Chairside Cabinet. Manufacturers of
radio-phono combinations will find inter-
est in this unique cabinet recently placed
in production by Standard Wood Products
Corp., 43-02 3Sth St., Long Island City 4,
N. Y. Although large enough (o accomo-
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ORKSHOP @ ELECTRO-VOICE @ ESPEY g

date both a radio and standard-size record
changer, the cabinet is made of Formica, |
and is available in a choice of blonde or
mahogany finish. Overall dimensions are
20” high, 16” wide, and 18” deep. Features
authentic Modern styling. Further details
may be obtalned by writing direct to the
manufacturer.

e Tape Transport Mechanism. Deslgned
solely for playback purposes, the new
Presto Type TL-10 magnetic-type drive
can be quickly installed on any standard
16-in. turntable, thus providing the user
with a high-quality tape reproducing unit
at low cost. Driving power is obtained
from the turntable and equalized output
level is high enough to be fed directly
into standard speech input equipment.
Performance specifications are governed
by the equipment with which the TL-10
is used. Speed regulation is equal to that

APPROVED®ASTATICOATLAS®AUDAK @ AUDIO DEVELOPMENT@BELL ¢ BOGEN®BOZAK®BROOKSe BROWNINGeBRUSH O CHALLENGER®ELECTRONIC W

of the turntable alone, while signal-to-
noise ratio is dependent primarily on the |
amplifier. Freguency response of the
TL-10 head is uniform from 50 to 15,000
cps at a tape speed of 15 in. per second.
Descriptive bulletin may be obtained by
writing Presto Recording Corporation.|
P. 0. Box 500, Hackensack, N. J.

e Crystal Microrhone. Low
good audio quality are both
the new Turner Model 60X microphone. |
Equally well suited for hand, desk, or
stand use, the 0N has a frequency range |
of 70 to 7000 cps and features a moisture-

cost and
featured in

sealed crystal making it ideal for use
under varying conditions of humidity. At-
tractive case 1s finished beige wrinkle

enamel. Supplied complete with 6-ft. cable
and stand adapter. or complete details
write The Turner Company, 900 17th St,,
N.E., Cedar Rapids, lowa.
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JENSEN @ LEAK @ LIVINCSTON @ MARKEL @ MASCO @ NATIONAL @ NEWCOMB o PENTRON®

Herne at Laot!

UNEXCELLED BROADCAST QUALITY AT 7.5” PER SECOND

SONAr .eiconens

RECORD PLAYBACK
AMPLIFIER

® TAPE FREQUENCY RE-
SPONSE—30 to 10,000 cycles
+2.75 db with less than 2%
total harmonic distortion. Over-
all usuable response flat from 27
to 15,000 cycles.

® AMPLIFIER RESPONSE—
20 to 20,000 cycles *2 db zero
db level. Output less thad 2%
total harmonic distortion.

® WOW AND FLUTTER—
0.25% at 7.5” per second.

® FAST FORWARD AND
FAST REVERSE—s$8 seconds
for 2.500 fect of tape. 40 seconds
for 1,250 feet of tape.

® REELS — will accommodate
104”7, 77, §”, and 3" recls.
NET 5esssstiong £429.00

MODEL MPA 3 CHANNEL MIXER
AND THIRD HEAD PRE-AMP

Mixer pre-amp makes possible mixing three microphones, low
impedance as well as monitoring from the third head. Having
its own illuminated V.U. meter, the third head can be in-
dividually controlled. May be mounted on top of RPA-1
Recorder. Available with PTM Mechanism in durable and
attractive leatherette, Also for rack mounting.

NET

TAPE MECHANISM MODEL PTM

Simultancous use of three heads, full width
track, erase, and playback, permits listening
to recorded tape a fraction of a second after
it is recorded, insuring perfect recordings.
Three heavy torque, dynamically balanced
motors. Electro-Dynamic braking system—ex-
clusive with SONAR—is guaranteed to require
no adjustment. Will accommodate 10%;”
(NAB or RMA), 77, 5", and 3" reels.
NET less carrying ecase
carrving case

1082”7 NAB Reel adaptors (per pair)

$170.00

£209.00
30.00
9.00

You will want our new catalog. A penny postcard with your name and
address rwill bring it to you.

Toonard

the house
built on

RINAR(NONE 69 CORTLANDT ST, NEW YORK 7, N. Y, !
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RECORD REVUE

[from page 30]

seeming lack of appreciation of some
very fine recorded sound. But certain
anachronisms were quickly evident.
Remember, for instance, when we
used to enjoy tossing plastic records
around to show how they wouldn’t
break? That fad is now more or less
over hereabouts, merely because untold
millions of plastic records have taken the
novelty away. But I remember well
enough—it was only three years ago,
though it seems ten—doing the same,
with great glee. I remember proudly

carting around my first genuine LP’s to
show off, to the utter amazement of
friends and relatives. Same with 45’s a
bit later. I remember (way back then),
tossing 45s’ like doughnuts, dropping
LLP’s from a height of six feet while all
eyes were averted in involuntary ter-
ror. . . . All of which was mildly re-
experienced during the course of our
social evening with EMI’s new test
pressings. Another era!

And the sound? There we come to
the real point. Which is simple enough,
and represents a very important line of
thought, I'd say, for any of us today.
The question in my mind was—am [
supposed to be listening to LP’s—to
45’2 Or am I listening to recordings,
which happen to he pressed in one of

ouUsTPROO?

/V[WHIGH FIDELITY — 12 P.M.
ke AXIOM 150

Thil 12-in. high fidelity unit has a twin-
phragm (British patent No. 451754). A carefully designed mag-
net assembly using anisotropic material provides a total flux of
158,000 maxwells on a 13-in. pole. The back centering device
is a dustproof bakelised linen disk with concentric corrugations. 12
The cembination of these features gives this precision-built in-
strument an oustandingly wide coverage from 40 to 15,000
c.p.s. free from bass modulation effects. An ideal high fidelity
reproducer for the record enthusiast and the connoisseur of
wide range musical reproduction, it gives exceptionally fine

transient and frequency response.

U. S. NATIONAL SALES

WILLGOLD ELECTRONICS SALES CORP.

350 Fifth Avenue, New York, N. Y.

New England Office
Harold A. Chamberlin
31 Milk St., Boston 9, Mass.

Pacific Coast Office
Perlmuth-Colman & Associates, Inc.
1335 Flower St., Los Angeles, Calif.

Chicago Office
Harry Halinton

612 N. Mich. Ave., Chicago 11, lIl.

Canadian Office
A. C. Simmonds & Sons, Ltd.
106G Merton St., Toronto 12, Can.

SPECIFICATION

Frequency Coverage
40/15,000 c.p.s.

Overall Diameter
in.-31.3 cms.

Overall Depth
6 in.-17.6 cms.

Fundamental Resonance
5 c.p.s.

Voice Coil Diameter
134 in.-4.4 cms.

Voice Coil Impedance
15 ohms at 400 c.p.s.

Maximum Power Cap.
15 Watts Peak A.C.

Flux Density
14,000 gauss

Net Weight
12 Ibs. 13 ozs.
(5810 grs.)

Finish-—Crey Rivelling
Enamel.

curvilinear dia-

Co.

Meet us at the Canadian International Trade Fair,
Toronto, May 28-June 8, Croup #17, Stand 7#4753.

Manufactured by:

GOODMANS
WEMBLEY
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the standard alternative forms now
available?

Focus on LP

Perhaps my point isn’t entirely clear,
even after “all” these years. When LP
began, over here, the great argument
back and forth and through and through
the industry was “how good are LP's?”
IHow bad? Eveything was tied to the
LP itseli. The ancient controversy upon
“fuzziness” in LI’s, which eventually
proved pretty conclusively to be a mat-
ter of improper cartridge performance,
was a fine case in point. The focus of
all our attention was on the LI’ as a sys-
tem. We listened to LI’’s and we judged
them as LP’s—not as reeordings.

We judged the Whole instead of its
Parts. We lumped all sorts of attributes
under one heading—LP. Attributes that
oiten were totally unrelated one to the
other. LP’s had “thin bass” (or thick);
they had screechy treble (or no treble),
they had wows, they buzzed, and so on.
All of which were distinct and separate
factors, elements in the total LP process,
ves—bhut not typical of LP, as such.
When 45 came along, we indulged in a
new frenzy of comparisons that have
since proved to be pretty pointless.
Which had the most distortion or the
least? It all depends! Theory as to op-
timum diameter vs. speed, etc. etc. is
relatively unimportant, we now can see,
in comparison with the enormously
greater practical variations in many as-
pects of recording—some of which con-
stitute values or problems conmion to
both LP and 45, a few—a very few—
being exclusive to one or the other.

And so, my impression in listening to
the EMI test pressings was, again, one
of a difference in viewpoint. I was be-
ing shown precious advance tests of a
new system; they were, to me, physically
like a hundred tests I've looked at and
heard—that is, they were simply so
many records. What was on the records
was what counted.

And it happened that a good number
of Mr. Barrell's LP tests were taken
from disc, rather than from the tape
that EMI, like everyone else, is using
more or less exclusively for new record-
ing. Nothing exceptional about that—
EMI has some very fine discs hanging
around and they no doubt made handy
material for testing purposes. ( Though,
even so. I think that we here would tend
automatically to use tape originals for
testing a new system of any sort, these
days. Disc is out of date, even at best,
from the technical point of view.) Since
the EMI tests were, then, from disc,
I couldn’t help listening to them as con-
venient reproductions of those fine disc
recordings—to me they were a sort
of transparent medium, a convenient
method of hearing the original. (They
were perfectly good microgrooves—why
shouldn’t they be, after all? T would
have been astonished if they had mnot
becn good ones.) I listened as one listens
to a good tape recording of a broadcast
—mnot to the tape but to the broadcast
itself,

Disc-ness of Sound
I became absorbed, as a matter of fact,
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in an irrelevancy (from EMI’s view-
point), the “disc-ness” of the sound;
one test was so good that I could have
sworn it came’ from no disc, on first
hearing, though on repeat there were
some loud passages that might betray a
disc origin for one looking very hard for
evidence. Others, though excellent wide-
range recording, had that unmistakable
slight metallic resonance (if that’s the
word) which says ‘“disc.” Yes, I was
thinking, the removal of the mechanical
moving element in favor of all-elec-
tronic recording brings a sound to the
best tape that is undeniably a step be-
yond the very finest disc—at least in the
more heavily modulated sections. Only
common sense to expect this . . . and,
you see, in no time at all I was a thou-
sand miles away from any consideration
of L or no LP. IForgot I was listen-
ing to LP.

Miraculous Intuition

I repeat—no offense to EMI and
EMUI’s excellent tests. As a matter of
fact, we've been hearing more extensive
tests of the same, via the EMI-cut
British Columbia LP’s which have
been pressed directly on the Columbia
label over here right along with our
own rccordings. For all my irrelevant
ruminations, I did get an excellent
impression, too, of the IMI plastic
material—very quiet and up to the
best—which I gather is entirely made in
Britain, via coal products from Wales.
I was left without any clear idea of
EMTI’s recording curve in the tests, be-
cause our adjustments were mostly aural
and I don’t have Editor McProud’s (un-
marked) controls memorized yet.

But may I remark in utmost serious-
ness. to Mr. Barrell and EMI, that top-
quality microgroove recording these
days over here, is no monopoly of the
big-company label. The IEMI tests were
excellent. But I’ve heard dozens of just-
as-good tests from tiny outfits whose
total capitalization is perhaps one mil-
lionth that of EMI. Granted that it’s the
big outfits who make this possible—the
tape manufacturers, the processing and
pressing facilities that can be still bought
or rented so cheaply today in spite of ris-
ing prices for everything. A good LP
or 45 recording, speaking purely from
an engineering viewpoint, is a common-
place almost. Or, to put it another way,
standards of excellence have risen all
along the line. A good original record-
ing, however, is still a matter for mi-
raculous intuition! The British have al-
ways been tops at that side of things—
and so you can’t blame me for listening,
not to EMI’s microgrooves, but simply
to EMI’s recording. Nice, too.

NEW RECORDS

Milhaud, Serenade for Orchestra (1921);
Five Studies for Piano and Orch. (1920) ;
Maximilian Suite (1932), Three Rag
Caprices (1927).

Vienna Symphony, Swoboda.
Westminster LP
WL 5051

“Polytonality,” they called it in the
1920’s and people shuddered with hor-
ror. Polytonality it is still, today, at least

33

in a reasonable way, but strangely
enough, it doesn’t really hurt any more.
This is a nicely representative collection
of the snazzy youthful Milhaud, enfant
terrible of French music, in the days be-
fore he became a relatively respectable
middle-aged composer as now ; but you'll
hear in this music, perhaps to your sur-
prise, a lot of familiar sound ranging
from Gershwin to Leonard Bernstein
(“On the Town”) and Morton Gould;
not to mention about half the film music
ever written. It's dissonant music—as
dissonant as ever any composed—but the
system is simple and the tunes are catchy
and even popular, the whole with a
slightly delicious atmosphere of scan-
dale, & la Folies Bergéres. Can’t help
likin’ this man.

Recording? Lovely, with fine brass
edge, good acoustics. Comes pretty close
to being one of those hi-fi demonstration
discs. Remember Jonisation? He was
French too.

Songs of the Auvergne, arr. Canteloube.
Folk Songs. Susan Reed; instrumental
ensemble.

Columbia LP:
ML 54368

Some engineer-music-lovers will re-
member the famous Madeleine Grey re-
cording of these, reissued a few years
ago (on 78) by Columbia after much
campaigning on the part of record buy-
ers. The songs are fascinating, and are
set to a sort of symphonic-poem accom-
paniment by Canteloube, the whole being

even at whisper level.

cuits.

a few standard parts.

size set.

Full Details—Free

401

AT ANY VOLUME LEVEL!

New IRC Type LCl Loudness Control
Gives Accurate Compensation in AM, FM, TV

Lets you hear every tone with almost perfect balance,

Boosts highs and lows automatically as volume is de-
creased—maintains depth and brilliance of tone with-
out expensive taps or multiple adjustments.

A true, continuously variable Loudness Control—re-
places such makeshifts as tapped volume -controls,
stepped-type volume controls, bass and treble boost cir-

Available as an inexpensive, completely assembled unit
—or you can assemble it yourself in a few minutes with

Only 3 simple connections needed to install in most AM
and FM Radio, Television Sets and Record Players.
Based on small 15/16” IRC Q Control—fits almost any

Available now—from your IRC Distributor. (We'll be
glad to send you his name and address.)

Send today for complete

technical literature on IRC Type LCI| Loudness
Control—including instructions for assembling your
own Loudness Control
obligation.

Demonstrator

INTERNATIONAL RESISTANCE CO.

N. Broad Street, Philadelphia 8, Pa.
WWWWMSG’#-’VW-

NOW . . . HI-Fl TONE

Unit. No
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quite unique in music. Susan Reed does
a surprisingly nice job with them,
though not as note-perfect as the highly
trained Grey; her “orchestra” is a small
group, about 4, but in quite respec{able
condensations of the original score. And
the whole is, of course, hi-fi, so those
who couldn’t ethically accept the old
low-fi records (some people just won’t
play a low-fi record) can take these
without a qualm of hi-fi conscience!
Susan’s own renderings of U.S. folk
songs, on the reverse, are a bit corny to
ny ear. She was a night club success
with them, though—so suit yourself.

Music With Harp.
Saens, Fauré)
Quartet, etc.

(Ravel, Debussy, Saint-
Edw. Vito, Stradivarius

Stradivari LP
SLP 1007

This small company has been doing
excellent work in the French music area
with a group of younger American mu-
sicians. This one gives you a fine
glimpse at the masterful way in which
the French use the exotic sound of the
harp to top advantage. The recording is
excellent, though not showy. Since first
going over these I've made one discov-
eryv-with-time that dampens my enthu-

Lo 8

The famous Williamson HR-15 amplifier circuit ...
now available with the original Partridge trans-
formers built to Williamson's specifications. Build
this kit in 3 hours or less, and enjoy sound of a
quality you never heard before. The HR-15 is a
2-Chassis power amplifier for use with tuners or
other front ends having own volume and tone con-
trols. All American triodes, 2-6SN7GTY, 2.807,
or 6BG6G in PP output, 5V4G rectifier. Response
=+ .5db, 10-100,000 cycles. Output impedances
1.7 to 109 ohms in 8 steps. Absolute gain 70.8
db. 20 db. of feedback around 4 stages ond the
output transformers. Kit is complete with Tubes,
Punched Chassis, Pre-wired Resistor Board, Sockets,
Genuine Partridge Output Transformer, and All

Necessary Parts...............oin $75.00,

PARTRIDGE OUTPUT TRANSFORMER
WWFB, as used in above Kit, available sepa-
rately . P ....$24.50

NOW IN STOCK! NEW
PARTRIDGE CFB SERIES

Frequency response 3db down
at 3 cycles and 95,000 cycles.
Power rating 30 to 30,000
cycles at 60 watts with less
than 1% distortion without
negative feedback. Write for
descriptive literature.
$35.00 net

write for prices on the complete

Jobbers . . .

line of Partridge Transformers.

Telephone

VISIT THE
AUDIO-
TORIUM

Come in and visit our
new sound depart-

ment...all these
items and many more v
on working display Z ) 2 Y
t all times. =
a imes 103

Western Electric 728B and 755A Speakers still available

‘)tc) cj;wn Y4 mg
West 43rd St., New York 18, N. Y.

%/ 4 %

Features the
Finest Brands

MAGNECORD SERIES 6
RECORDERS AND AMPLIFIERS

PT6-JA Recorder and Amplifier . . . the only
combination that offers such high professional
quality at such a low price. Includes PT6-A
Recorder plus Amplifier with low impedance
microphone and bridging inputs, 10 watt audio
amplifier with monitor, speaker and jack for
external speaker, 600 ohms balanced line output
terminal.

PT6-JAH—Magnecord Combination with

high speed forward ... $564.00
PT6-AH—Recorder with high speed

forward g 316.00
PT6-J— Ampllﬁer 248.00

PT6-P . . . Lightweight Por?able Ampllf'er,
including a record playback remote ampli-
fier and power supply for use with the

PT6-A Recorder ... ... . $462.00

McINTOSH AMPLIFIERS

We have McIntosh Amplifiers in stock for im-
mediate delivery. Full information on request,
or come in (if you're in town) for o demon-
stration.

20 W-2 Amplifier .. ...
50 W-2 Amplifier . = FoCTRIa.
AE-2 Equalizer Pre- Amp ................... .

CANNON
ELECTRIC

.$149.50
. 249.50
74.50

Complete Line of CANNON
Plugs and Connectors car-
ried in stock for immediate
delivery.

CANNON plugs have been stand-
ard equipment for more than 15 years wherever
a high quality connector is required for low level
sound transmissions or for general electrical and
electronic use. You'll find them in quality micro-
phones, sound systems, radio and TV stations,
etc. CANNON is defintely a ‘'must’” for you.
Write for literature and prices for connectors to
fit your requirements.

lUxemburg 241 500

NOTE: [n view of the
rapidly changing mor-
ket conditions, all
prices shown are sub-
ject to change without
notice and are Net,
F.0.B., N.Y.C

/mv/

siasnl. The record material wears out in
a very short time, if you give it hard
treatment, as I do in rehearsals for
broadcasts, etc. Probably a lot of fill in
it—the sound is quite OK; it's merely
a matter of wearing quality. This is
cited as one example in an aspect of the
business we must keep an eye on, for
our own best interest. Other companies
do the same, too, you may be sure. I
noted a decided contrast in wearing
qualities when I happened to work, at
about the same time, with an RCA and
a London record, neither of which
showed unpleasant wear even after doz-
ens of playings of the same spot.

Schubert, Unfinished Symphony.
a) NBC Symphony, Toscanini.
RCA Victor LP
LM 54 (10”)
b) Bamberg Symphony, Heger.
Mercury LP
MG 10034
Schumann, Kinderscenen. Chopin, Mazur-
kas.
Horowitz, piano.
RCA Victor LP
LM 1109
Chopin, Sonata in B Flat minor. Barber,
Sonata (1950).
Horowitz, piano.
RCA Victor LP
LM 1113
Mendelssohn, Trio in D. Ravel, Trio in A
minor,
Rubinstein, Heifetz, Piatigorsky.
RCA Victor LP
LM 1119
Tchaikowsky, Trio in A Minor.
Rubinstein, Heifetz, Piatigorsky.
RCA Victor LP
LM 1120

The above recent RCA Victors rep-
resent a cross section of the RCA stable,
lumped herewith merely because these
all happen to be new representatives of
the noticeably absent bass. Might be
high turnover point and no more—but
a lot of boost in the bass still doesn’t
scem to add anything really solid, on a
I)lg machine (though bhoosting reveals a
nice absence of extraneous rumble, hum,
thump, etc.). These’ll all sound ﬁne on
most home machines that don’t repro-
duce bass anyway and that’s where most
of ’em will go—so we can’t complain.
Just for the record.

The Schubert Unfinished (bass aside)
1s another typical Toscanint, most likely
of a vintage with those issued last
spring, and contrasts interestingly with
the utterly different Bavarian version on
Mercury. Toscanini’s recording is dead,
sharp, clear; his performance is accu-
rate, intense, streamlined, tight, quite
fast. The Bavarian job is big, slow,
heavy, lyric, leisurely, schmaltzy, not al-
ways accurate in detail. If we could only
get some mythical conductor who would
combine the virtues of both—for the
Bavarian style is probably nearer the
real sense of the music—which is essen-
tially South German music, remember,
and not Italian. Lotta difference. Mer-
cury’s recording has big spaciousness,
lots of highs and plenty of bass; also
some most unpleasant taped hum or mo-
tor noise. (Its other side has the “Rosa-
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nmunde”” music, with a 6000-cps apparent
cut-off.)

Horowitz’ LP piano has an absolutely
astonishing lack of bass. No hetter de-
scription for 1t. His playing is brilliant,
a bit too cald and objective for the
highly personal Schumann and Chopin
items. There is some tape flutter, here
and there. The new “Million Dollar
Trio,” with Piatigorsky replacing the
earlier Feuermann cello, is a stunning
ensemble, but for my taste in the listen-
ing a bit too eclectic—i.e., they play al-
most everything alike, and onc hears
Heifetz, Rubinstein and Piatigorsky,
each doing his own typically personal
style. Nevertheless, few ensembles can
match theirs in over-all projective
power and brilliance. Again, no bass.

American Songs (18th century).

Margaret Truman, Robert Shaw Chorale,
RCA Victor Orchestra.

RCA Victor LP
LM 57 (107)

Helen Traubel Sings Wagner (vol. 2).
With RCA Victor Orch., Weissmann.

RCA Victor LP
LM 1123

Just for the record—these two, for
reasons not entirely clear, seem to have
all the bass one needs, given a bit of
tone adjustment. A certain percentage
of RCA’s continue to appear thusly. La
Truman does a nice small job with some
very simple and charming drawing room
songs; the Chorale also does well (and
is  beautifully recorded) with the
rougher, untutered sort of early Ameri-
can music. Traubel is a lot better here
than those who may not fancy her sing-
ing are likely to expect. I've heard bet-
ter Wagner, but not by a very large
margin, all things considering. The
characteristic  Traubel heaviness of
touch is minimized, the voice is at its
best, the musicianship unexpectedly
good. And a superb recording job, too.
Flagstad fams had better try this, just
to keep up with current events in the
field.

Beethoven, Violin Concerto.
Francescatti; Phila. Orch. Ormandy
Columbia LP
ML 54371
Mendelssohn, Violin Concerto.
Stern; Phila. Orch. Ormandy.

Columbia LP
ML 4363

Beethoven, (“Em-
peror’’)

Serkin; Phila. Orch., Ormandy

Columbia LP
ML 54373

Piano Concerto #5

Here you have a trilogy of concertos
with to my mind the most satisfactory
answer to the problems of recording the
solo-orchestra combination to date. Not
only a wonderful, big, deep, live orches-
tra, but an “enveloping,” surrounding
effect that blends solo and orchestra
without blurring the contrasts between

AUDIO ENGINEERING o

them. Not a concert hall effect at all, as
a matter of fact—but an ideal recorded
sound effect, the best one can do with
the monaural situation, which is utterly
unlike the binaural situation in an ac-
tual concert hall, as we all should know
by now. Only the individual quality of
solo instruments could here be ques-
tioned. Stern’s violin playing is recorded
with a huge sound, a bit blurred by the
liveness ; Francescatti’s is the better ef-
fect, I'd say, with a sharper, cleaner
sound, less exaggeratedly large. (But
this is almost splitting hairs—both are
excellent). Serkin's piano is strangely

distant, and lacks bass in the recording,
though the orchestral bass is fine. Not a
bad effect at all; just unexpected. As for
the orchestra—Ormandy’s playing 1is
conditioned, it seems, by the qualities of
his soloists. The Mendelssohn is more
masculine and solid here than the Beet-
hoven—Decause of Stern’s playing.in it;
Beethoven 1s beautifully slick and
smooth with Francescatti. Quite I'rench,
indeed. With Serkin at the pianistic
helm, Beethoven’s Emperor is as electric
as Serkin himself, which 1s definite high
voltage. Ormandy's an excellent accon-

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
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for all TV Cameras
‘"BALANCED’’ TV TRIPOD

panist, no doubt about it.

clion.

Pat. Pending

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.
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CIRCUITS SURVEY

[from page 15]

loading of the other, with both grids
driven; (8) plate loading of one tube
and cathode loading of the other, with
one grid and the free cathode driven;
and (9) loading both plates and both
cathodes, with the grids driven in push-
pull.

The first six can be rejected with the
aid of the above considerations, leaving
but three circuits for analysis.

The seventh can be connected as
shown in Fig. 2(a), with the tubes con-

P

MAGNETIC
RECORDING
TAPESTO
THE HIGHEST
PROFESSIONAL

STANDARDS |

Now the well-
known Duotone
super-quality is
available in mag-
netic recording
tapes for commer-
cial and home re-

corders. The six
Duotone  quality
features assure i

finest sound repro-
duction for profes-
sional program- f
ming and the
ultimate in home
entertainment. For we
finest performance

on any tape re-

corder, use Duo-

tone = professional s
quality magnetic

tapes!

* Interchanges with
Other Tapes

+ Constant Tracking
and Winding

*No Snarls or Back-
lash

Wheel
Long Life

ground

DUOTONE SUPER QUALITY IS AVAILABLE
IN TAPES FOR EVERY RECORDING NEED

Made with plastic or kraft paper base in extra long 625
Plastic base is tough with high
tear strength and special smooth finish for uniform coat-
ing. All kraft bases are super-calendered for perfect
surfacing without fillers. For complete data on Duotone
standard and special tapes, call or write for illustrated

\\\\'\\\\\ |

S VMR ANY \NK.

Keyport, New Jersey

or 1250 foot lengths.

catalog.

Famous for Phono
Needles, Recording
Needles, Discs, and
Quality Sound
Accessories

Canadian Representative: CHARLES W. POINTON, TORONTO, CANADA
g:gpQ[t Division: AD. AURIEMA, INC., NEW YORK CITY, N. Y. | . e

* Low Inertia Plastic
Low Friction—

High Output—
Minimum Back-

nected in series across a split power
supply. 1f the circuit is balanced, direct
current does not flow through the out-
put-transtormer primary. PPush-pull op-
eration is obtained, since the plate cur-
rent of one tube increases as the plate
current on the other tube decreases. To
satisfy the third requirement it will be
noted that the alternating components
of the plate currents of both tubes flow
through the single output-transformer
primary.

Disadvantages of the scheme are that
twice the normal power-supply voltage
is required, and that a large driving
voltage is required by the upper tube.

Tt is of interest to note that the output
impedance is very low—essentially that

s B S

/VOIV /zm% |
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B

RECORDING

TAPE
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of the upper tube operating as a cathode
follower—while the plate load is com-
puted as for parallel operation. If a
split-primary output transformer is
available, the two halves of the primary
can be connected in parallel, with im-
proved high-frequency response.

The method of obtaining grid drive
shown is one possibility; it may not be
the best.

The need for a double-voltage power
supply can be eliminated by rearrang-
ing the circuit as shown in Fig. 2(b),
and employing a transformer with two
primaries, P; and P. The other advan-
tages are retained, as is the disadvantage
of large driving voltage for one tube.
The coupling capacitor between plate
and cathode will improve high-frequency
response if the coupling between the two
halves of the output-transformer pri-
mary is not perfect.

The eighth circuit appears to be of
no particular advantage, as grounded-
grid operation of one tube will require
additional driving power. The remaining
grid, which is associated with a cathode
follower, will still require a large volt-
age. However, an interesting combina-
tion of (7) and (8) exists? as shown
in Fig. 2(c).

It will be noted that V: is driven in
the normal manner, while the drive for
Vs results from the voltage across Rr.
Since this voltage will increase as the
load impedance 1s decreased, one would
expect the circuit to have a low output
impedance. A practical advantage is that
push-pull driving voltage is not required.

Gain and Impedance

It is of interest to derive the equations
for the open-circuit voltage gain and the
output impedance of the circuit. To ob-
tain the voltage gain, the amplifier is
split, as shown in Fig. 3(a). The
equivalent circuits are shown in (b) and
(c). Here V: is considered as a cathode
follower with a resistance Rr connected
between its grid and cathode, while V:
functions as a grounded-cathode am-
plifier, with a load consisting entirely
of .. Assuming the tubes to be identical,
and considering Fig. 3(b),

& __ RotuRe
e "Rt (1+w)Rn (1)
considering Fig. 3(¢),
ﬁ__p,[Rn+(1+p,)Rk] (2)
er  2Rp+(1+p)Rr

Forming the product of (1) and (2), it
is found that the overall voltage gain

e pRo+p’ Re
e 2Rp+(1+uw)Ri’ (3)
Ifp » 1,
3 Rp+u Ry
o ¥ DRl 4
+ Rx

Figure 3(d) shows that the output
impedance Z of the amplifier consists
of Rp+Rk in parallel with the output im-
pedance of V., which must be evaluated

*Maurice Artzt, “Survey of direct-cur-
rent amplifiers,” Electronics, p. 112, Aug
1945.
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separately. Figure 3(e) is the cquivalent
circuit for V. alone. Applying a voltage
e as shown,

(5)
P11+ R

Where Z. is the impedance of J: alone.
Paralleling Z. with Rp+ Rk to obtain
the output impedance of the ampliter,

s Rp(Rp+R1) 6
= Rn+(1+u)./<k ()

Example

To study a practical cxample, one
might consider the use of two 61.6 tubes
with a 500-volt plate supply. If Rx=170
ohms. Rp=22,000 ohms. and w=135.
Substituting in (4) and (6), e:/e: =~ - 90,
and Z =7300 ohms. Inspection of a tube
handhook® shows the optimum load im-
pedance to be 1250 ohms, with an out-
put of approximately 14 watts. The re-
quired r.ms. grid drive is 10 volts,
while the r.nLs. signal current per tube
is approximately 50 ma. Since this cur-
rent flows through Rk, it is necessary
to increase Fr to 500 ohms to obtain

Aty
—

33 =]
{ [

: i

Fig. 4. Plate-and-cathode-loaded output stage
circuits.

suthcient driving voltage for The
more elaborate circuit of Fig. 3(f) was
emploved to obtain the proper bias for
V. with the increased value of cathode
resistor. Substituting the new value of
Rk in (4) and (6), ¢ er~—110, and
Z =4.500 ohms. The output impedance
is lower than that normally obtained
with a pentode amplifier, which permits
a good damping factor to he obtained
with a moderate amount of feedhack.
The amplifier of /'ig. 3(f) gave good
results; however, it was found that
clipping occurred at the comparatively
low level of 15 watts. This resulted
from the fact that the drive from /
comes from I:; and therefore, when [

® RCA Tube Handboolk HB-3, vol. 3-4.

AUDIO ENGINEERING e

overloads, there is a rapid deterioration
in the output of the amplifier.

A disadvantage of the circuit is that
the value of RKr for proper a.c. balance
is a function of load impedance, with
the possibility of even-harmonic dis-
tortion production when operating into
a fluctuating load such as a loudspeaker.

Plate- and Cathode-Loaded Circuit

The last scheme to be considered em-
ploys plate and cathode loading of hoth
tubes. as shown in I'/g. 4(a). By using
a bifilar output-transformer primary, ex-

* Frank H. McIntosh and Gordon J. Gow,
‘Description and analysis of a new 50-watt
amplifier,” Aumo ENGINEERING, p. 9, Dec.
1949.

cellent coupling is obtained between the
two tubes, permitting class-B operation
with very low distortion. Signal currents
add in the transtformer windings, per-
mitting the use of a low load impedance,
while the d.c. flux is canceled. However,
because of the cathode loading, degen-
eration occurs, and a large driving volt-
age is required.

A resistance-coupled driver was tried
with this amplifier; results were disap-
pointing until the driver plate supply
was increased to 500 volts. This disad-
vantage was eliminated by use of the
“bootstrap” driver shown in Fig. 4(b).
Here each of the driver plate-load re-
sistors is returned to the plate of the
opposite output tube which, to an ap-
proximation, has the effect of doubli ling

STANCOR Hcgé Fidetizy OUTPUT TRANSFORMERS

2 ’*’j = T — T — T
- J0) — = |onn LEVEL 25 WAns]
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current Stancor stock.
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and careful electrical balance result in audio fidelity to please the most
critical specialist. An inexpensive, but thoroughly practical, type of
mounting is used since elaborate shielding is not required at the audio

output power level.
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the driver plate-supply voltage. An am-
plitier and special output transiormer
were constructed and excellent results
were obtained provided that the out-
put stage was operated without grid
current. The effect of “bootstrapping”
i1s to raise the equivalent driver 1m-
pedance, which produces severe clipping
when grid current tlows.

A third modincation of the plate-
cathode output stage is shown in Fig.
4(c). It is seen to be similar to that of
(a), with the addition of a grid winding
for each tube. Driving voltage is applied
between the grid and cathode windings,
avoiding degeneration, while the other
advantages of the original circuit are re-
tained. This driver impedance can be
made low if the transformer resistauce
and leakage reactance are small. Satis-
factory results can be obtained by using
a trifilar winding. Driving voltage is ob-
tained conveniently from a push-pull
cathode tollower, which eliminates the
need for an interstage transformer. The
principal disadvantage of the circuit is
that a special output transformer is re-
quired. An experimental amplifier using
this scheme was constructed, and tests
showed that a total harmonic distortion
of less than 0.5 per cent was obtained
over the frequency range from 20 to
20,000 ¢ps when employing 6L6 tubes.
The power output was maintained con-
stant at 25 watts.

Conclusions

After considering the several circuits
discussed above, one is left with some
doubt concerning the best application
of each. Assuming that low distortion
is essential, the circuit of Fig. 1(b) is
satisfactory where the low-power output
associated with class-A operation is suf-
ficient. The special circuits of Fig. 2 are
also subject to this limitation; however,
they have the advantage of operating
the tubes in parallel rather than in series,
permitting a less critical output-trans-
former design. The circuit of Fig. 4(a)
permits class-B operation with low dis-
tortion, and is to he recommended where
the maximum power output is required.
The circuit of Fig. 4(b) will give good
results with class-AB operation, but is
not suitable for a class-B output stage
because of the high apparent driver
impedance. The capabilities of Fig. 4(c)
have not been fully explored; however,
with a good output-transformer design
it should be similar in performance to
(a). with the advantage of requiring a
smaller driving voltage.
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going from one side of the coil or crystal
element to the amplifier.

Normally the circuit is complete hecause |
of the small conducting arca completely ! I.R.E. SHOW-
| e

around the stylus tip. But as soon as that
half-thousandth of an inch of tip is worn off
the connection breaks and no more sound |
comes out of the speaker. The user either |
buys a new stylus or listens to the radio. In |
any case, he knows when the stylus is
dangerous and his records stay in good
condition.

A=

THE LORAN TRAINER
[from page 14]

miles per sccond and the velocity of
radio signals about 100,500 nautical
miles per sccond or about 870,000 times

as great. Consequently, it is convenient b e el 00
to scale down the actual radio loran | - o $

system (o a system of ultrasonic nature | | Complete, for

in order that a great portion of the f ; console installation with

earth’s surface can be represented on a single or dual track heads:

operating tahle of practical size. Using |

the previously mentioned ratio of sound

to radio waves in air, the geography of )

the desired area on the trainer operating |

table is constructed to a scale of 1 | L

inch equals 11.93 nautical miles. In

other words, the trainer operating table | & The professional quality tape recorder you have teen waiting for!
becomes a miniaturized version of a NAB standards; triodes throughout; 40-15000 cycles at 157, 40-8000
complete loran system. The actual size | cycles at 72", Three motors; ﬂuttep less than 0.1%; signal-to-noise
of the table wsed is 8 feet by 8 feet and better than 50 db. Three heads for simultaneous erase, record, play-
the working area represents approxi- ’ back. Quick change from single to dual track. Write for booklet.

mately 1,300,000 nautical square miles FISHER RADIO CORPORATION - Distributors - 45 E. 47th St., N. Y.
of the carth’s surface. The radio trans-

mission in the actual loran system is re- |
placed in the miniature one by 175-ke

ultrasonic waves with pulse modulation |
characteristics essentially similar to |
those used in actual loran. An ultrasonic |

frequency of 175-kc is used hecause this
is the lowest frequency readily converti- |
ble to the 1.95 megacycle frequency used ‘ SEND ,95, CA TA l OG
in loran on channel 1. A higher fre- | 1

. ‘ FORIT
quency 1s not employed since alove C

175 ke the attenuation of sound waves ‘
i air becotnes excessive even over

7
short distances. The time base character- | free ’ WOI'ld S Largest SfOCkS
istics are identical insofar as repetition | L
rates and frequency stability is con- ELECTRONIC SUPPLIES
cerned. The actual loran transmitters are 2’2-Pdge fOI' INDUSTRY und

[
replaced by ultmscl)nic transducers from | Bu ’.n
which emanate pulse-modulated signals.
These signals £Ldinte(l over thegsca]e I y. g BROADCAST STATIONS
area of the trainer table are picked up | G("de
by means of an ultrasonic receiver called |
the mobile transducer, which actually
represents the antenna of the aircraft or
ship and perferms the additional func- |
tion of converting the ultrasonic energy

One Complete Dependable Source L

to electrical energy which is subse- | for Everything in Electronics et e 1O E
quently fed into electronic gear to be de- 1 ) . .

scribed later. The mobile transducer is Simplify your purchasing—send your consolidated
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to “fly” over any predetermined course. | effort and money. Send today for your FREE

The electrical impulses from the mobile
transducer at the carrier frequency of
175 kc are converted to 1950 ke—channel
1 in the loran svstem—by the amplifier-

onverter, and then ied simultaneously
icntlcl)‘ : rardialt?:lg ;n]t]enn(a aild a monitor | ALLI E D RADIO CORPo ALLIED CATALOG

receiving set. The radiated signal is | 833 W. Jackson Blvd., Dept. 17-E-1, Chicage 7, lllinois

copy of the 1951 aLLiED Catalog—the only com-
plete, up-to-daie guide to Electronic Supplies for SEND FOR
| Industrial and Broadcast use. FREE 1951

AUDIO ENGINEERING e MAY, 1951 49

WWW akherieaniadimhictary com


www.americanradiohistory.com

picked up by students with their respec-
tive loran receiving sets. The block dia-
gram for the complete trainer is shown
in Fig. 3.

| The Transmitter Channel

s WD . . ' ' | To make for a clearer understanding
of the operation of the Lovan Trainer,
) | it is convenient to divide the trainer into
' i i ' two major channels: the transmitting
channel, and the receiving channel. The
| components in each will be taken up
brieflv in turn.

We manufacture Metal Housings for every pur-

Figure 4 is the block diagram for the
pose — from a small receiver to a deluxe broad- | crystal timer. The purpose of this unit
cast transmitter. And the cost is low! is to generale the basic timing pulses

| which are used to obtain the 25- and
| 331/3-cps pulses which drive the ultra-
sonic transmitting transducers. Funda-
| mentally, the timer consists of a crystal-
controlled oscillator which produces sine
wave output at 100 ke, a buffer amplifier
whose primary function is to isolate the
oscillator from the first counter circuit, a
5:1 frequency divider; and two cathode
followers which act as low-impedance
| output couplers. Two output signals are
taken from the crystal timer unit—a 50-
| usec signal (one pulse every 50 psec, or

PRE-METAL) |

3262 — 49th ST., LONG ISLAND CITY 3, N. V.

Export Dept.: Rocke International Corp. '
13 East 40 Street, New York 16, N. Y.

Fig. 7. Transmitting transducer with acoustic

s Ve . vl shield and projector lens removed to show
This May 1951 issue marks ‘ S gt

Because we specialize in the Elec-
tronics field, Par-Metal Products
excel in functional streamlined
design, rugged construction,
beautiful finish, and economy.

Remember, Par-Metal
equipment is made by
electronic specialists,
not just a sheet metal
shap.

—the Fourth Annlversary Of 20,000 pulses per second, pps) and a

10-usec signal (one pulse every 10 usec,
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identical. To simplify analysis, the mas-
| ter timer may be divided into four main

To those of you who have watched AE grow during these sections. The first or counter section
{ ; e
four years, it is unnecessary to urge you to subscribe . . . you consists of the 2nd, 3rd, 4th, 5th, and

6th counters which act as a series of

know that each month has brought new and authoritative frequency dividers; the second section

articles which you had long wanted to read. If you have lost | consists of the station selector which
your friends and antagonized your cellmate by borrowing their | changes the total frequency division of

the counters in sinall increments to give
the proper recurrence rates for the vari-
back copies are unobtainable. ous pairs of stations. The third section
is composed of the square-wave genera-
tor which is controlled by the output

copies, fill out the coupon below. Remember that most of our

e e e e e e e e —— W W -1 signals of the 6th counter-osciilator.
: AUDIO ENGINEERING | The function of this generator is to pro-
| 342 Madison Avenue, New York 17, N. Y. | duce square waves al half the frequency
N +
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| pass through a second differentiator and
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circuits arc fed into the delayed output
follower.

The Switch Assembly unit provides a
means of cannecting the various outputs
of the master timers to the inputs of the
crystal transducer driver and provides
divect access to test points in all timer
units. It serves as a patch panel to facili-
tate connection to the video input of the
loran indicator.

Figure 6 is the block diagram for the
Crystal Transducer Driver which is
made up ot three identical sections on
one chassis. Each section is used to sup-
ply the pulse-modulated signal required
to operate cne of the crvstal transducers
at the carrier frequency of 175 ke. Each
complete driver section consists ot: an
inverter-anmplifier which amplifies and
inverts the incoming positive pulses
from the master timers; a pulse-length

RS &.‘.«\s\‘-’ts&‘&’@& A

Fig. 8. (A) Plan view of crystal assembly in
transducers, and (B) cross section of trans-
mitting transduckr

multivibrator which vartes the length ol
the pulse ubtained from the inverter am-
plifier; an oscillator gate which modu-
lates the oscillator at proper intervals
(25 or 331/3 cps); an oscillator which
operates at 175 kc; a voltage amplifier;
and a cathode follower which p10v1des
a low-impedance source for the power
amplifier which drives the crystal trans-
ducer.

The Transmitting Crystal Transducer,
Fig. 7 is actually the heart of the ultra-
sonic end of the trainer since its func-
tion is to convert the pulse-modulated
175-ke electrical input to ultrasonic wave
trains. The transducer radiates these
ultrasonic waves throughout a spherical
section 270 deg. in azimuth and 45 deg.
in altitude. The radiation in altitude
is used to simulate sky-wave transmis-
sion in conjunction with an artificial
glass ionesphere mounted above the
operating table. Provision is also made to
simulate sky-wave “splitting,” a super-
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Despite its slim construction, the
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directional. Frequency response is sub-
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and virtually impervious to mechanical
shock.

The STARMAKER fits any standard
microphone stand . . . can be used in
place of any RCA microphone. No
extra attachments needed.

For delivery information call your
RCA Broadcast Sales Engineer, or write :
Dept. Q-7, RCA Engineering Prod-
ucts, Camden. N. J. (In Canada write:
RCA VICTOR Limited, Montreal.)
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'u.clio NEW Intermodulation Meter and Set

HIGHEST PROFESSIONAL FLEXIBILITY at Reasonable Cost!

With Model
162 IM Set and
your own audio
oscillator and
oscilloscope, you
measure % IM
in any pickup,
amplifier or sys-
tem directly on
your scope
image-in just
seconds.  Iden-
tify wrong bias,
wrong load Z, tube unbalance, regen-
eration, insufficient drive capacity, etc.
Complete with graphic instructions for
adjusting equipment for best perform-
ance. Price $88.50.

WRITE NOW FOR CATALOG A

* _ INSTRUMENT
'U,&],O COMPANY

Model 165 IM Meter is especially suited for
laboratories, broadcasters, recording studios. Has
signal generator, analyzer, voltmeter in single
compact case. Reads %IM, amplifier output di-
rectly on meter. Provides for use of oscilloscope
to analyze and cure IM causes: full graphic in-
structions supplied. Wide range of low & high test
frequencies: 60 cps internally, 0—400 cps exter-
nally; standard 2, 7, 12 ke internally, 2-20 ke
externally. Only 0.1% residual IM due to ac-
curate bridge-type mixing circuit for 2 tones &
special analyzer wave filters. Voltage ratio
choices: for LF testing, 4:1; for more accurate
HF testing, 1:1. 834 X 19” rack-type panel; 101"
-deep. Price $250.00.

Deot. T 133 W.14th ST N.Y.11, N. Y,
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position of reflections from two adjacent
layers of the ionosphere. This is done by
a series of vanes mounted on a geared
ring which revolves about the transducer
shell. How this splitting of sky waves
actually occurs is explained later.

General Construction

In Faig. 8, (B) shows a section through
a transmitting transducer, which con-
sists of a cylindrical metal shell (12)
sealed at one end by a thin aluminum
diaphragm (13) and covered at the
other end by a metal cap (5). Mounted
concentrically inside the shell is a crys-
tal assembly (4) which can be raised or
lowered by means of a tuning ring (10)
so that the space (X)) between the bottom
of the crystal assembly and the top of
the diaphragm can be varied. The dia-
phragm is held in place by a clamping
plate (18) from which a section (Y)
having the shape of the crystal group is
removed. Electrical connection is made
to the crystal group through the inner
electrode (9) and outer electrode (2)
by means of the spring contacts (3)
soldered to the ends of each electrode.
A geared splitting ring (15) supports
the splitting vanes (19). The teeth on
the periphery of the ring engage with a
spur gear (20) so that the ring is re-
volved slowly about the transducer by
the motor (7). The height of the split-
ting ring can be adjusted slightly by the
three screws (I4). These screws raise
or lower the scat (I7) on which the ring
rests. The transducer assembly is sup-
ported by a post (21) screwed into a
reflecting cone (22) which in turn is
fastened to a base plate (20). A lamp
assembly (6) and light projection sys-
tem (7) is mounted on the cap of the
transducer. A top view of the crystal
assembly is shown at (A) in Fig. 8. The
crystal element is made up of a group of
eight kevstone-shaped crystals (28) so
arranged in doughnut form that vertical
faces of like polarity are adjacent. Thin
foil strips (29) are cemented to the
vertical faces of the crystals and strips
of like polarity are soldered to the inner
electrode while those of opposite polarity
make contact with the transducer shell.
The cight crystals are thus connected in
parallel across the energizing voltage.

Theory of Operation

In its task of converting electrical to
ultrasonic energy, the transducer makes
use of the piezo-electric effect of the
eight keystone-shaped X-cut Rochelle
salts crystals (28).

Damping is required in order to eli-
minate spurious and unwanted oscilla-
tions in the crystals when they are shock
excited by pulses with relatively steep
wave fronts such as are used in the
trainer. Another and important effect
of undamped crystals is to lengthen the
effective length of the pulse applied to
the input of the transducer. The sim-
plest method of mechanical damping is
to immerse the crystals in a liquid.

Since Rochelle salt is soluble in water,
it is necessary to use a liquid other than
water. With few exceptions most liquids
have similar acoustical qualities. Puri-
fied castor oil proves to be an excellent
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IFYOU
USE

GENERAL ELECTRIC
MAGNETIC CARTRIDGES

. . . and want to hear
your records COR-
RECTLY with
their ORIGINAL
proper balance be-

tween highs and
lows ...

THIS IS WHAT

YOU NEED

FIRST AND ONLY LOW-COST

" G. E. Magnetic Cartridge

PLAYBACK EQUALIZER

TYPE HL-16
PRICE $11.95

@ For fomeign, domestic discs
@ For 78. 33 1/3, 45 rpm speeds
©® A "must” for record lovers

Radio Shacz's 6-step Playback Equal-
izer gives a proressional touch to your
audio system. Closely duplicates record
manufacturcss’ original recording curve.
Does what tcn= controls can't do!
Designed fo- G.E. pickups using stand-
ard 500-cyc e :urnover preamp. Order
now from Radio 3Shack Corp., exclusive
national dis-ribator. $11.95.

RADIO SHACK

167 Washington $t., Roston 8, Mass.
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damping agent and since it has good
electrical properties as well, 1t is em-
| ployed in the transducer. In this appli-
| cation the entire crystal is covered with
|castor oil, covering the top surface
where the damping action is required.
| The space between the crystals and the
aluminum diaphragm is therefore filled
| with castor oil. The mode of vibration
|of the crystals is primarily in a vertical
plane so that the sound waves must pass
through the oil hefore reaching the air.
| The general effect of such an intermedi-
ate layer is described in any standard
acoustics text. Briefly, the effect is two-
fold. First, the high acoustic impedance
of oil as compared to air introduces a
considerable increase in damping of the
| oscillations of the crystals. Second, since
castor oil has an acoustic impedance
| which 1s intermediate hetween that of
the crystal and that of air, the acoustical
| match between the crystal and air is im-
proved if the thickness of the intermedi-
ate oil layer is approximately one quarter
| wave length in oil. The wave length of
| sound in oil at 175 kc is approximately
|80 mm and consequently 2 mm (1/4
| wave length) turns out to be the thick-
| ness of the oil layer required to produce
a satisfactory compromise hetween
damping and matching.

The importance of providing a means
| to simulate the effect of ground and sky
wave transmission into the trainer will
be covered in the concluding article of
this series, which will appear next
imonth. The receiving channel will be
| described fully, and the method of over-
all operation explained.

(To be concluded)

\

| IMPROVED BASS RESPONSE
‘ [from page 18]

cps, resulting in a disagreeable boomi-
ness characteristic of commercial radio
sets, juke-boxes and the like. As shown
in curve (D), attenuation below reson-
ance is at the usual rate of 12 db per
octave plus 6 db per octave due to the
“doublet” or phasing out effect of the
back radiation. In general, any open-
back box is considerably improved by
closing off the rear.

The Enclosed Box

The simplest form of good speaker
enclosure is the enclosed box, with the
only energy radiated into the listening
area being from the front, as in the case
of the infinite baffle. The chief difference
between this enclosure and the infinite |
baffle is that the capacitive load on the
back of the cone increases the stiffness
|of the suspension system, raising the
t

mechanical resonance. This causes the
usual attenuation of 12 db per octave to
| start at a higher frequency. Curve (E) |
| shows that the level just before attenua-
tion is higher, or peaked. This is true |
because the cone mass is resonating with |
‘ the low compliant mass within the cabi-
| ne. When this peak is objectionably
high, holes, or acoustic resistances in |
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REK-0-KUT

Hi-Fi Phonographs and
Turntables By Which All
Others Are Judged!

REK-0O-KUT
Recclalist

Featuring the exclusive
Palyphaonic Selector.

Equipped with
3-Speed or
Continuously
Variable

Turntable.
and broadcast

transcriptions.

Irving Kolodin, Music Editor of the Saturday Review
of Literature, says, '. . . the Recitalist was conceived
for schools, businesses, forums, etc., where high
grade reproducing equipment is'in demand . . . appeals
to a music-lover whc wants accurate, undistorted re-
production. The special features are (1) Heavy rim-
driven turntable, reliable at all speeds (2) Dual point
pickup (3) Excellent amplifier (4) Speaker mounted in
detachable cover of carrying case.”
RP-43C (with 3-speed turntable)

RP-43VC
(with continuously variable speed turntable) $269.95

REK=-0=-KUT

Continuously Variable
Speed Turntable

The BROADCAST QUAL-
k. ITY turntable that
4 plays at any speed
from 25 to 100 RP.M.
without *‘wow"’. Plays ali
records from 6” to 167,
standard and microgroove.
Used by broadcast stations,
teachers, musicians, disc jock-
eys, dance studios, elc. Operates
on 50 to 60 cycles. Plays through any amplifier, phono-
graph, TV or radio set.
Model €VS-12P (illustrated) in portable case

with 16” dual-stylus pickup $
Model CVS-12,

chassis, motor and turntable assembly.... $ 84.95
Model P-43C—3-Speed, 16” Dual-Stylus Pickup $ 94.95

REK-0-KUT

Model LP-743
Three-Speed
12’ Transcription
! Turntable
“Recommended by leading
sound critics. Induction type
motor, designed for smooth,
quiet, vibration-free operation.
Instantaneous speed changes—
78, 45, 3315—without stopping
turntable or removing disc.

Yes, It Costs Less to Buy REK-O-KUT

.. . And Here’s Why . . .
QUALITY is the word for REK-O-KUT products

-they perform beatter, last longer, provide more
extras” for the money. Your REK-O-KUT ma-
chine will serve you faithfully without maintenance,
day-in and day-out.

REK-O-KUT  Turntables, Phonographs, and
Disc Recorders are sold by leading music stores,
radio parts distributors, and audio-visual dealers.
. Write direct toe REK-O-KUT CO. for latest
illustrated catalog, just off the press.

............ $229.95

124.95

$54.95 net

REK-0-KUT CO.

38-01 Queens Boulevard
Long Island City 1, N. Y.
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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, broadcast
stations, and program producers.

Recommended by Brush
and Magnecord

One model operates
both Brush and Mag-
necord equipment.
Delivers clean 60
cycle AC power. Re-
quires no filtering.
Frequency controt
feaiure compensates
for 10% input volt-
age variation. Avail-
able for 6, 12, 24,
28, 32, 64, and 115v.
DC input voltage.
Size 814" x538" xThL”
high. Weight only
15% 1bs. Perform-
ance Guaranteed !

MAIL COUPON FOR
FRE E, _CATALOG

New Converter catalog
illustrates entire line of
Carter Rotary Convert-
ers for recording, TV,
sound projection and
transcrigtion players.
SELECTOR CHART in-
cluded tells model to
suit your purpose. Mail
Coupon now for your
copy and name of
1t1earest Carter distribu-
or.

arter
o 16 AC

@mﬂ@[r MOTOR COMPANY |

2648 N. MAPLEWOOD AVE., CHICAGO 47

1 Carter Motor Co.
2648 N. Maplewood Ave.,
Chicago 47, Il

Pleass send catalog #349 with Information
1 on Frequency Control Converters, and name
of nearest distributor.

Name

Station or
1 Company

! Address ,......i...000 0 00 Er s nen

the back side of the cabinet will lower
the peak, and consequently extend the
bass range with another smaller peak
hefore violent attenuation sets in.
Reflections with attendant reinforce-
ments and cancellations within the box
occur from about the fourth or fifth
octave on up. These can be minimized
with sound absorbent material gen-
erously applied to opposing surfaces.

Reflex Boxes

The currently popular vented enclo-
sure utilizes a novel method of raising
elficiencics in the last part of the 3rd
octave around 100-130 cps. The front
port, or vent, is tuned to allow for a
delay of the back radiation. This permits
an in-phase relationship resulting in a
reinforcement just below the peak caused
by resonance of the cone in conjunction
with the true box resonance. Curve (I7)
indicates results to he expected with
enclosures of the same relative size,
approximately 7 cubic feet. Observe that
attenuation past resonance i1s 18 db per
octave versus 12 db per octave in the
completely closed box. All other factors
being equal, the range is not as great as
the closed box. The peaks are higher
and the valleys lower. Moreover, the
characteristic boominess is objectionable
to the discerning listener. But the fact
remains that the added efficiency, in the
more restricted spectrum that it does
reproduce, finds considerable favor.

It is recommended as a guide that no
less than 6 cubic fcet be considered for
satisfactory results. The depth of the
box should he about one-half the length
or height. Although formulas exist for
computing the port size, the necessary
data on cone weights, compliance, cone
resonance. and other parameters are
scldom available to the constructor. The
most practical and hy far the most ac-
curate method of determining optimum
port size in a specific box for a partic-
ular speaker is the procedure as follows:

Place a voltimeter across the voice coil
and start with a port of about 150 square
inches. Scan the first three octaves with
an audio oscillator playing through the
speaker system. gradually decreasing the
port size until two peaks are observed
in the reading of the highest intensities
and at the lowest irequencies possible.

As a guide to the optimum box size
for top results with a speaker of given
diameter, sce Fig. 3. Note that for the
best results—insofar as extended bass
reproduction is concerned in a medium
size cabinet, (say up to 12 cubic feet) —
the 12-in. cone has a considerable edge
over the 15-in. model. The low-irequency
driver of 18 in. is impractical and al-
most unuseable unless the volumetric
capacity of the box is very large, or over
20 cubic fcet.

Recapitulation

A study of the comparativé designs
offered above suggests that a rather
poor job of bass reproduction is being
effected unless large cavities, of the
order of 12 cubic feet on up, are con-
sidered. The infinite baffle, combined
with a cone resonance of 40—15 cps, does
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by far the best job if it is feasible to
employ it. The vented box lends a
“muddy” quality to the music and re-
stricts the range, but is generally pre-
ferred over the plain closed box of equal
size in spite oi the added purity and
extended range of the latter. This can
be explained by reason of the foremost
requirement of efficiency for the bass,
even if of more restricted range.

Of the utmost importance in any of
the designs above is low cone resonance,
which also involves high compliances,
or values of C in the equivalent circuit.

Towards Better Bass Response

Theater Horns—With space not
heing a limiting factor, the folded
theater horn, is preferred. Response

with this almost ideal enclosure 1s flat
to 50 cps. Below this point, attenuation
is fairly rapid. However, this horn de-
livers the smoothest, distortion-free re-
sponse down to 50 cps that the art has
been able to develop. The difficulty pre-
sented otherwise by this system is the
need for dual drivers, and the require-
ment for a rather expensive cellular
horn and treble driver above 400 cps.
Observe the very low portion of the
curve for this unit, shown in Fig. 6
with the curves of a number of com-
mercial enclosures. This curve shows
what can be done by enclosing the backs
of the drivers with a cavity of about
16,000 cu. in. Ii the Klipsch-type units
with high compliances are emploved. it
is possible to resonate this back cavity
with the frontal air load mass and
achieve added response down to 30 cps.

Thie vast majority of living rooms,
however, have no provision for a sys-
tem approaching the size of this rather
ungainly device. The basic principles
can be adapted, however, as disclosed
in the more practical enclosures to fol-
low.

Corner Designs

As a rule folded horns are recom-
mended for operation oniy up to 400 cps.
At almost 500 cps and up, the higher
frequencies find difficulty in following
the circuitous path, unless supplemented
by front radiation irom the bass driver
cone.

In several E-\" designs, the folded
horn loading is actuated from the rear
of the cone while radiation of the higher
frequencies takes place equally from the
front. The important cavity directly be-
hind the cone acts as an acoustic low-
pass filter below 200 cps. This filter pre-
vents phasing out of the front radiation
by the back waves above this point.
Some interierence is measurable below
200 cps, but the generally smooth re-
sponse to G5 cps overwhelmingly justi-
fies the design. The sides of the room
provide additional loading. acting as an
extension of the mouth of the horn. This
assists further in the formation of a
spherical wave shape which promotes
easy listening. Some radiation is ef-
fected, just barely useable, at 30 to 45
cps. The corner design proves itself an
excellent substitute for the C-3 bin

MAY, 1951


www.americanradiohistory.com

where the larger space rvequired is not
available.

Completely Hom Loaded Corner Design

The “Patrician” 4-way syvstem cm-
ploys a fully horn-loaded driver for
utmost purity and ethciency, as shown
in Fig. 7. In addition, the feawure of
resonating the back cavity with the
front air load mass is utilized. The com-
plete assembly is slightly less than 30-in.
deep, allowing it to pass through a
standard door.

To insure Dptimum results the bass
horn design 1s slanted towards the
lowest part of the spectrum, and a cross-
over at 220 cps transfers the task of re-
producing the 200-600 cps range to a
12-in. low-frequency unit with an in-
dependent horn. To maintain optimum
throat-to-mouth relationships, part of
the face of each driver is masked off to
the proper size. Closing down these
throats effects attenuation only of the
higher frequencices, well heyond the pass
band of these two units. IFrom 600 to
3500 cps, the treble driver exhausts
through the large 2x 5 horn. High-end
attenuation for tlns unit 1s only 6 db per
octave above 3500 cps. This allows a
reinforcement in combination with the
small Model T-10 super-tweeter of the
critical 5000-cps band which so vitally
effects the “presence” quality. Dramatic
increase in total apparent ethciency is
achieved with a 4 to 6 b rise at this
particular point. The T-10 Sonax Driver
carries the high end through 16,000 cps.

The back cavity of the large driver
comprises some 8000 cu. in. to match the
high compliance of the 18-in. cone. Note
that the small triangular cavities, four
in all, are fed to the larger area behind
the cone by notches. This makes use of
all the space in the bass section. It is
essential that the back cavity he ab-
solutely airtight. Horn assemblies are
tested in production with a pressure
gauge for leaks. The equivalent of a 15”
hole will ratse the lowest radiation peak
by almost 5 cps. Moreover, the driver
itself is sealed from front to back with a
solid dome, incorporating no *‘breather.”

The impedance characteristic of a
loudspeaker rises at the extremes of the
spectrum. To more nearly match a 16-
ohm crossover network at the very low
frequencies, the special Klipsch-type
driver has a d.c. voice-coil resistance
of only 3.2 ohms, as opposed to the usual
resistance of 11.6 ohms in a more con-
ventional unit.

In listening to this system some rather
startling effects are observed. When live
tape is used as a source, it is possible
for the spatial effect of the recording
locale to be unconsciously evaluated.
contributing materiallv to the illusion
oi reality. This is effected through the
reproduction of extreme low-frequency
effects. such as very low room noises
and air rumble, more frequently felt
rather than heard. Because all four
drivers are loaded with columns of air,
diaphragm excursions are held to a
minimum, assuring high damping of the
voice coils in the densest flux areas, and
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the smaller excursions minimize dia-
phragm breakup. Perhaps the nost im-
portant observation is a negative one—
the lessening of listener fatigue. This
contribution may be ascribed principally
to the elimination of harmonic distortion
through the multiple division of the
spectrum by disparate drivers.

Summary

Bass response in currently available
loudspeaker systerns and enclosures is
poor. By considering the spatial re-
quirements and utilizing the corner of
the roon as an extension of the neces-
sarv air-load on the driver cone a con-
siderable improvement in bass range and
efficiency can be achieved.

Though the foregoing offers no com-
picie solution to the perfect reproduction
of the first three bass octaves, it is felt
that perhaps an important improvement
of at least 100 per cent is offered from
the standpoint of range extension. Effi-
ciencies are umproved greatly.

Improvements resulting {rom the
horn load are an appreciable decrease
in diaphragm excursions, with corre-
spondingly greater power Thandling
capacity of the driver, decreased inter-
modulation distortion. and vastly mm-
proved transient response.

Subjectively. it is found that apparent
gains in realistic reproduction ure con-
siderably greater than the bare mathe-

matics would indicate. The masking
effect of the more adequate hass pre-
vents extended high response from

seeming shrill and thin. The resulting
tonal balance achieves a more adequate
fecling of listening satisiaction.

NEW LITERATURE

® Office of Technical Services, U. S. De-
partment of Commerce, Washington 25,
D. C. is now releasing to the general pub-
lic a 300-page illustrated report titled
“Iilectronic Equipment Construction —
New Objectives, New Techniques and New
Components.” Prepared by the Standard
Research Institute and intended originally
as an investigation of the means tor min-
imizing maintenance of military electronie
equipment, the report has been expanded
to its present scope to meet the demand
of the civilian electronics field. Of par-
ticular inierest is a section in which the
current research and development needs
of the electronics field are summarized.
Price is $7.00: checks should be made pay-
able to the Treasurer of the United States.

o Cinema Engineering Co.,, 1510 Verdugo
Ave, Burbank, Calif. has recently pub-
lished Catalog 11-AY, a listing of jacks
and other accessory egquipment including
the new Type 4137-B orthacoustic equal-
izetr.

e Thomas A. Bdison, Inc., 511 Lakeside
Ave.. West Orange N. J. is now distribut-
ing a handsomely-preduced and illustrated
12-page booklet descrihing the company’s
new Televoice system for remote control
dictation. The Televoice systen: cuts dic-
lation costs hy making use of one to
twenty telephone-like instruments wired
to a central recording device.

e Cannon Electric Development Company,
3209 Humboldt St, Los Angeles 31, Calif.
has available a four-page bulletin illus-
trating and describing its new line of
hermetically-sealed plugs for aircraft re-
lays and other sealed components. Re-
quests should specify Bulletin RS-1.

o Commodity Research Bureau, $2 Beaver
St.,, New York 5, N. Y. is now publishing
i1 32-page handbook on Sccial Security
henefits, for distribution by companies to
their employees. A sliding scale of guan-
tity prices, based on the number of copies
ordered, brings the average wholesale
price to approximately 10 cents per copy.

e Duotone Company, Keyvport, N. J., is
distributing to jobbers and dealers a new
complete needle guide. Lists all standard
makes of record players and the correct
stylus for each. Both needles and car-
tridges are clearly illustrated to simplify
selection. Free wall-chart size will be
mailed on request.

WIth complete Remote Control

EXPRESSLY DESIGNED FOR MUSIC LOVERS . . .
FOR ANY TYPE BUILT-IN OR CUSTOM JOB

For extra value—without extra cost—in
built-in or custom audio systems, install this
unique, new Bell High Fidelity Amplifier. Its
remote controls, in attractive unit for table
or console mounting, are amazingly selective.
Single selector for phono-AM, FM radio (or
TV), all domestic and foreign records, 78, 45
and 33-1/3 rpm. Smooth, continuously vari-
able bass and treble with boost and cut. Am-
plifier applies 1009 negative feedback; re-
produces scund at ali leveis naturally ciear
and life-like. Amplifier and remote control

unit can be separated 5 to 25 feet with only
.1 db lass at 20 kc. All inputs
m.ike, 2 radio)
For

{3 phono, 1
connect directly to main am-

plifier. more details, write.

MODEL 2145

@ Extremely wide power pass band

® Total distortion 5% or less at
10 watts

@ All triode 30 watts maximum

@ Compensated volume control

BELL SOUND SYSTEMS, INC.

559 MARION ROAD, COLUMBUS 7, OHIO
Export Office: 4900 EUCLID AVENUE, CLEVELAND 3. OHIO
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— CLASSIFIED—

Rates: 10¢ per word per insertion for noncommercial
advertisements; 25c¢ per word for commercial adver-
tisements. Rates are net, and no discounts will be
allowed, Copy must be accompanied by remittance in
full, and must reach the New York office by the first
of the month preceding the date of issue.

FORR SALE : Speaker and amplifier. Bozak
20] Kettle Drum, net ¥115. sell {or $85: Brook
10C3 with preamp, net $315, sell for %245
uxed less than 500 hours: demonstration in
Washingtion (D. C,) areia. Both for $310. Box
CN-1. AUDIO ENGINEERING,

FOR SALE: 1 UL'A-00¢ G tone arm; 2
DIL-1RM-6C GE cartridges. 003 used as
demonstrators ; 1 RPX-041 GI cartridge. 001,
new: | FI'-8 Axsratic tone arm and crystal
cartridge; 1 L4 Astatic equalizer; 1 CGI-1
UTC equalizer; 1 VI-C1H UTC variable in-
ducior; Amphenol Conneetors. one each: 749-
061, 79-1'06M. 79-06F., 79-06M. 79-081°1.
79-PO8M. 91-MCIF1, 92-Cl, 92.F1: Tubes. all
new, some not in original cartons, standard
brands: 1-1v, 3-6C6. 4-6C8CG, 2-7C+. 1-TES,
1-7156, 5-12A06GT. 1-14N7. [-14W7T. 1-28D7,
1-36, 2-39. 1-55. 1-36. 1-58. 2-82. 1-83. Muke
offer for the lot. Cuviis Radio Service. Dox
266. Lnterprise. Orve.

WANTED : Used Laboratory-type lest equip-
meant ; Audio oseiliator. A.C. Voltmeter. VIVM,
Oscilloscope, erc. Gallant Engineering Com-
pany. 261 Gonstitution Ave, NAV.. Washing-
ton 1, D. C.

WANTED : N. Y. tape hobbyist lucky with

“Gotrerdammerung” broadeast, ¥eh. 17, who
may want ro copy another proadcasr or would
accept copring fee. Lox ON-2, AUDIO EN-
GINEERING,
PURCIIASED six months ago. perteet con-
dition : Altee Lansing 6041 speaker 8125, orig-
inal cost $159. Also Newcomb ITLI-14 ampli-
fier $50. original cost $84. Tony ITormann. 11
Shady TN Square, Cambridge, Mass.

UNIQUI  opportunity :  Disposing superb
custom  audio outtit:  Klipschorn. Brook.
Browning, Rek-O-Kut (hysteresis). DPickering
arm, diamonds, in tawny mahogany cabinets.
Chone CH 2-7762 or wriue Ellioit, 9 Charlton
St., New York 14, N. Y.

FOR SALE: All new. in original boxes,
Cornell-Dubilier noise filters: 1 1-7A. 2 1F
2 U821, 1 1F19, 3 11-22LB. 3 IF-22AD,
2 1120, 9 1K-G. Miller noise filters: 2-787),
3-7803. Make otfer for rthe lot. Curtis
Radio Service, Ilox 264, Enrerprise. Ove.
PRIISTO 90-A amplitier : three mike inputs,
switeh  for continuous aud simmulraneous
record, high and low boost, 78 rpm, NAD
reeord and playback, P A., Phono, line record-
ing, $250.00. Iirush three-hour wire recorder,
50-8000 cps with extras £175.00. Reco-Art.
11305 Market Street, Philadelphia, Penna.

FOR SALTE: Altee Lansing 605A spealker
with dividing network, mountell in i Cameron
Craft Blond Oak cabinet, $190. 2 Rek-O-Kut
G2 standard, $75 each, including two Brush
PI1.-20 arms. Entire lot for $325. James T
Palmer. 3095 36th Dlace, Sandia Dase, Albu-
querque, N. M.

WORLD'S FINEST
POWER :

AMPLIFYING TUBE

At your io!?:aél or wri!e Dept. 548
BRITISH INDUSTRIES CORP.
164 Duone St., New York 13, N. Y.’
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l. R. E. SHOW
[from page 23]

sis on laboratory test equipment. De-

| sign and development engineers, in

particular, indicated keen interest in

| various types of Browning oscillo-

synchroscopes. Latest models of

| Browning FM and AM-FM tuners

were on display, though not as prom-
inently as test instruments.

Federated Purchaser, Inec., although
showing a variety of equipment. de-
voted the bulk of its space to a dis-
play of the names of manufacturers
whose products the company handles,
and to a series of mural-type photo-

Federated Purchaser, Inc.

graphs of its lavish new showroom in

downtown New York. Interesting to
note that, although the IRE show is
general in character, jobbers and dis-

| tributors who used their facilities to

exhibit saleable items, displayed more
audio components than all other types
of equipment combined.

Federal Telecommunication Labora-
tories emphasized the diversity of
its manufacturing facilities with a
display embracing an impressive vari-

s
Federal
TUBES

FOR BACADCASTING 4
AnD INDUSTRY

Federal Telephone & Radio Corporation

ety of electronic components. Fore-
most among the items featured was
a flying-spot scanner, offered as a
means of improving efficiency, at the
same time reducing cost, of TV sta-
tion operation. It affords a wide variety
of effects such as laps, dissolves, fades,
etc., and requires only one operator.
—H. K. R.
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BENDIX RADIO DIVISION

AVIATION CORPORATION

ELECTRONICS ENGINEERS—At all

salary and experience levels.

RESEARCH ON: Antennae, Servo-

mechanisms, Microwave ccts. and

other phases of communications

and navigation equipment.

PRODUCTION DESIGN OF: Mifitary

and commerical communications

and navigation equipment.

FIELD ENGINEERS — Supervise
installation and maintenance of
radio and radar equipment. Factory
training will be given. Base salaries
from $4200 to $6900 per year.
25% bonus for time spent overseas.
Traveling and living expenses paid

by Bendix. Insurance plan.

TEST AND INSPECTION ENGINEERS

—Practical knowledge of radio,
radar, or TV manufacturing pro-
cesses. Good knowledge of radio
fundamentals essential. Base sal-

aries from $3900 to $5880.

TECHNICAL WRITERS — Knowledge
of radar fundamentals or radio re-
quired. Work closely with engineers
to gather material for instruction
and maintenance manuals. Base

salaries from $3400 to $4300.

LABORATORY TECHNICIANS — Re-
quire knowledge of radio funda-
mentals and skill in use of measur-
ing instruments and laboratory
equipment. Previous industrial ex-
from

perience essential. Salaries

$262 to $321 per month.

BASE SALARIES FOR ALL POSI-
TIONS LISTED ABOVE ARE SUPPLE-
MENTED BY UP TO 30% FOR
REGULARLY SCHEDULED 48 HOUR
WEEK.

Housing is no problem in Baltimore.

Excellent insurance and

group
family hospitalization plan.

Attractive retirement plan for pro-

fessional personnel.
Write for application:

Engineering Personnel Supervisor
BENDIX RADIO DIVISION of
Bendix Aviation Corporation

Baltimore 4, Maryland
TOwson 2200
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Audlo Engineerisg Scciety,

Box F, Oceanside, N. Y. Norman C. Pickering

AUDIO engineering society

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

OFFICERS
Johp D. Colvin ... . President  Bob Hugh Smith Western Vice.-Pres.
€. G. McProud Executive Vice-Pres.  Lawrence Shipley Central Vice.-Pres.

. Secretary

Ralph A_ Schlegel .. . ... Treasurer

NBC-Sponsored Unit Assigned Active Duty

pany, part of the Army’s Organized

Reserve, which has been sponsored
by the National Broadcasting Company
through the Department of the Army’s
Industrial Affilation Program, was
scheduled at the time this was written
to enter active military service May 1,
1951. Its recent activities have been su-
pervised by Major General George L.
VanDecusen (Retired), president of
RCA Institutes.

The unit is composed chiefly of per-
sonnel from NBC and from RCA In-
stitutes. The bulk of these men are
specialists in some phase of broadcast
communications or pogramming. The
unit is part of a larger organization,
which will operate as a psychological
warfare group. The commander of the

T HE MOBILE RADIO BROADCASTING com-

group is Col. Ellsworth H. Gruber of
the New York Daily News.

Primary mission of the unit will be
mobile radio broadcasting for psycho-
logical warfare purposes. The men in
the unit will be performing essentially
the same type of work they did in civil-
ian life, which will be operation of
broadcasting studio facilities and high-
power transmitters.

The NBC-sponsored unit is com-
manded by William B. Buschgen,
Captain, Signal Corps-USAR, and was
organized originally in November, 1948.
The regular bi-weekly meetings and
technical lectures have been held in
NBC’s Radio City studios, and other
engineeing facilities of the network
were made available to the unit.

The unit will receive its initial train-
ing at TFort Riley, Kans.

Section Meeting Reports

Section Speaker Subject Date
Cincinnati Dr. Frank McIntosh Design Considerations of High- 11-14-50
Quality Output Transformer for
Class AB. Operation
Cleveland H. B. Hoff Program Circuit Equalization

Cincinnati Kenneth Boothe

Use of Tape Recording for

1-17-51
1-25-51

Telemetering

San TFramcisco Peter B. George Architectural Acoustics 2-12-51

S. Michigan Howard Souther High Fidelity Loudspeakers and 2-20-51
Enclosures

Cleveland Dr. S. J. Begun Some New Equipment in the 2-21-51
Audio Field

Cleveland Paul Klipsch The Klipsch Speaker 3-5-51

S. Michigan C. F. Murphy and Slow Speced Tape Recording 3-20-51

W. D. Moering

Notice
Avoid delays in receiving meeting notices
and Socicty news. Be sure to notify the
secretary of any change in your mailing
address.
Following are names of members for
which we have no current mailing address.

Help!
Douglas H. Baker William B. Holleman
Norman K. Charland John Krance
Leong J. Chun obert L. McKenzie
Donald F. Clearly Bernard J. Migliaro

M. Madan_ Mohan
Frederick J. Retschauer
William H. Rosier
William L. Terry

Employment

PosiTioNs oPEN and AVAILABLE
PERSONNEL may be listed here at no
charge to industry or to members of

the Society. For insertion in this col-
umn, brief announcements should be in

George S. Cohen
Lyle B. Nahms
Richard W. Dunham
Henry J. Haffmans

the hands of the Secretary, Audio En-
gineering Society, Box F, Oceanside,

I
l

N. Y., before the fifth of the month pre- |

ceding the date of issue.

% Positions Open ® Positions Wanted

% Wanted: Approximately 250 electronic
and electrical engineers, 30 physicists,
and 10 technical writers to staff seven
new plants of Westinghouse Ilectric
Corporation. Permanent positions with
assured future. Preference for men with
minimum of two years experience in re-
search, design or development. Salaries
based on experience and ability. Inter-
ested engineers should get in touch with
nearest Westinghouse office for confiden-
tial interview.

% Wanted: Sylvania Electric has open-
ings for engineers and physicists in all
phases of electronic research, design, de-
velopment, and application. These are
permanent positions 1n a rapidly expand-
ing program, and offer excellent growth
possibilities. Several locations. For fur-
ther information send resume or inquiry
to D. W. Currier, Sylvania Electric Prod-
ucts, Inc., 1740 Broadway, New York 17,
N. Y.
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"“just like
being there”

Model

1401 Recorder
installed in Model
501 Carrying Case

By any standard of comparison, the
best buy in the tape recorder field.
Model 1401 — Basic recorder ready
for installation. Professional user’s

net price, . . - . -« - . .- $345.00.
Write for Bulletin =101

Manufaclured By

Berlant Associates

4917 W. Jetterson Bovlevard
Los Angeles 16, Colifornia

®
o NEWCOMB SOUND \S BETTER :

Manufacturers of public address, mobile,
phonograph, musical instrument and wired
music amplifiers ¢ Portable systems ¢ Port-
able phonographs and radios e Transcription
players ¢ Rack and panel equipment.

Write today! Circle items of interest and
indicate whether you are a Dealer, Parts
Jobber or Sound Specialist.

NEWCOMB AUDIO PRODUCTS CO.
DEPT. T, 6824 LEXINGTON AVE.
HOLLYWOOD 38, CALIFORNIA ¢
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Diamond Phono-Needles ||

The one perfect phonograph needle is the
Professional Diamond.
Professional.  broadcast-station-quality  Dia-

mond Needle oifers you: elimination of
record wear. 2) continuous high-fidelity re-
production, 3) savings up to several hundred
dollars on sapphire or osmium needle replace-
ments.

Purchase of a diamond needle can be the
wisest investment you ever made . . . Il vou
gel the best available needle!

IMPORTANT FACTS TO REMEMBER—
Under a ditferent trade name we manufacture
the great bulk of the diamond styli used in
broadcast station equipment. Every stylus we
make. regardless of its ultimate destination—
radio stanon or individual user—is of the same
unexcelled, unconditionally guaranteed quality.
Our styli should NOT be confused with five |

and ten dollar ‘diamond necdles’.
We can supply Professional Diamond Needles
to replace practically any removable needle.
(GE styli we re-tip). Tandem-tip needles can
be tipped with LP diamond only, if desired.
In all cases send used sample needle(s) with
order. $15.50 each, less 109 if both LP and
78 are ordered at same time.
We can also supply cartridges
with diamond slyﬁ, changers etc.
Let us know vour needs. Prices
and information furnished with-
out obligation.

TeLEvEX

482 W. 238th St.
New York 63, N. Y.

AUDIO ENGINEERING SCHOOL |
Practical engineering training in Audio fundamentals,
Dise, Film, Magnetie Recording, and Audio frequency r
measurements,

Studio training simulates Broadcast, Motion Pictures,
Television, and Ccmmercial Recording work. |
Agpproved for Veterans |
\
|

Hollywood Sound Institute, Inc.
1040-A North Kenmore, Mollywood 27, Calif.
Correspondence Courses Available
Specify if Veteran or Non-Veteran

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 i

U. S. Recording Co.

1121 Vermont Ave.. Washington 5, D. C.
LIncoln 3-2705

RICHARD H. DORF
AUDIO CONSULTANT

Recording Installations

Sound Systems

Product Design Technical Literature

255 W. 84th Street

New York 24, N. Y. Schuyler 4-1928
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FILTER DESIGN

[from page 28 |
12.4
s 12 (0.954) =0.958 h.
(C 12 0.0066) = 0.0064 w.f
= 12400066 =0.0061 u].

— 2
Xip = Xey= (15" ) (Q.R))

X

fom |
1+ < ) } = 13,250 ohuns
]

LOW FREQUENCY
‘ OUTPUT
’ j— INTERMEDIATE FRE-

—{bivibiNG DIVIDING = A

INPUT |NETWORKL __INETWORK [ QUENCY OUTPUT

it 42  |—HIGH FREQUENCY
ouTPUT

Fig. 11. Block diagram of three-way dividing
network.
L,=2 0051y =1.05h.
12
12 )
Cs= 773 5(0.0066) = 0.006 uf.

The simplified design of filter elements
constitutes only a partial solution of the
filter problem. The insertion loss of indi-
vidual and composite sections usually 1s
the desired criterion.? Many articles

2 Useful practical curves for this purpose
appear in “Simplined Filter Design” by
J. Ernest Smith, pub. by RCA Review,
Princeton, N. J.

have been written on the design of filter
type dividing networks. The element
values for these networks also may be
designed using the simple methods de-
scribed. FFor examiple, a three-way net-
work? may be evolved by noting that it
1s composed of two separate dividing
networks, as shown in Fig. 11. The
reactances of the clements are deter-
mined by applving the theory of frac-
tional or x termination' whereby series
elements Z,, in the low-pass filter may
be omitted because they are represented
to a good approximation by portion 7, p
of the high-pass filter for frequencies m
the stop band region of the high-pass
filter. Similarly, the series elements Z,,
of the high-pass filter may be omitted
since they are represented in the circuit
by the portion Z 5 of the low-pass filter
for frequencies in the stop band region
of the low-pass filter, as illustrated in
Fig. 12, (A) and (B). The element
values and the complete circuit of the
Douglas three-way network are repro-
duced at (C).

Conclusions

In summary, 1t has been shown that
elements of the major high-pass and low-
pass filter tvpes may be determined
rapidly by letting R, equal the reactance
of each hali-section element at cut off.
Elements of band-pass and bhand-elimina-
tion filters are found by letting Q,R,
equal the reactance of each element of
the scries resonant branches at center
frequency, the parallel branch clements
heing the inverse of the series branch
elements. T-sections are formed by paral-
leling the pillars of two L. sections, while
Pi sections are formed by joining the
series arms of two L sections.

* As suggested by George A. Douglas in
“Three-way speaker system’”, Atpio Encr
NEERING, June 1943, page 15.

4+ Radio Engineer's Handbook, F. I
Terman. 1943 ed. p. 237.

Zag
R
5 —— ‘5:"5 e g 1,7 U
1
. Ro |Ro Ro
=F m = (WOOFER)
INPUT E
a0 =G 3 o
Zab Rg Ro Ro
F--L-— ™m (TWEETER}
R
1 1 [+]
A i K 11 It £
(A) tlaeeJi ° .
[ S| Zco
Ro 512 mh 0.85mh
—— T —o e T —o BT\ —o
Ro Low
L Ry i Eo.. = 53 1E. QUTPUT
Toam {WOOFER) == 32y oﬁ%gur = H
$——— 60 4 > —
—
Po. Ro 3.2mh 0.53mh  HIGH FREQ,
Hm (TWEETER) OUTPUT
Ro 20pt 3.31puf ‘L
1t
o= K —o
(8) (C)

Fig. 12. (A) Evolution of a filter-type dividing network. The dotted networks are omitted when

the two filters are series connected. (B) Reactance values of the elements of a two-way filter-

type dividing network at crossover network. {C) 12-db per octave three-way dividing network
showing element values. The crossover frequencies are 497 and 3000 cps.
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WANTED ¢ .
ngmeers

ELECTRONIC . ELECTRICAL - MECHANICAL

LAB TECHNICIANS: For Design and Develop-
ment of Mugnetic Tape Recorders used for
Audio Wark and Instrumentation. Creative
ability essential
ALSO: Electrical Draitsmen, Mechanical Drafts-
men and Designers.
PERSONNEL for Purchasing. Expediting. and
Productizm Control.
Please send complete information
=oncerning education and experience.

—A nipex

ELECTRIC CORPORATION
SAN CARLOS. CALIFORNIA - Telephone LYtell 3-3128

LE0G0EA00 AR LLABAMARL AN RIRRRRLS LI E00RIAAAR
i S kAt S 1)
oweice TWIN-TRAX

oF
ENGINEERS

EVERYWHERE TAPE
W@ < RECORDER

Available to you direct from the factory at savings
that make TWIN-TRAX the only professional-type re-
corder in the popular-price field. More than a dozen
model variotions for portability, long-play, continu-
ous operafion, et:. For a better tape recorder thot
combines professional quality with operating ease
and trouble-free cunstruction, it’'s TWIN-TRAX. Write
today for complete litzrature.

Trade Murk Kegisicred

Awmpriricr Corp. or AMERICA
398 Broadway ® New York 13, N. Y.

SUBSCRIBERS—

Occasional delays in receipt of the issues of
AUD!O ENGINEERING have been reported to
the Circulation Dept. Mailing is normally com-
pleted each month by the 3rd, and reasonable
time should be allowed for your copy to reach
you before writing.

Music.as
the, Mastins played it !
THE o ea

RANGE MASTER

Lis rew: control permits your
records to perform at their very best
— an adj.stable noise suppressor
to cos-ect for the particular

conditior. of each record.
The Boget PX15, fifteen watt high
fidel ty amplifier boasts eight
other distirctive features, designed to
multiply your listening pleasure.
Write For complete new
FREE High Fidelity Catalog.

&3 co., INC.

663 BROADWAY, NEW YORK 12, N. Y.

Visit us in Suite 610-611, Hotel Stevens
during the Radio Parts Show

AUDIO ENGINEERING e
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Jndustry Noled--

Federated Purchaser Inc., 66 Dey St,
New York City, will become nation’s first
coust-to-const electronies distributor with
opening ot its fifth store, locuated at 911
S. Grand Ave. in Los Angeles wholesale
district. New location will serve Pacific
Coast, Northwest and Southwest. L
Globe-Union Inc., 900 I£. Keefe Ave., Mil-
waukee 1, Wis, has purchased a building
providing 158,000 sq. ft. of manufactur-
ing space for use by company's Centralab

Electronics Division—full occupancy
planned for August 1 with 800 em-
ployees.

Pacific Electronic BExhibit and Western
meeting of IRE dates changed to August
29-24—location is Civic Auditorium in San
Francisco. Federal Telephone and
Radio Corporation, Clifton, N. J., an-
nounces completion of 450-mile three-
channel carrvier-telephone system extend-
ing from Independence, ILans., heud-
quarters of Sinclair Pipe Line Company
to division office in Ft. Worth, Tex.
Tetrad Company, Inc, 1921 KExposition
Blvd., Los Angetes 16, Calif., has expanded
into production of miniature and sub-
miniature transformers meeting JAN and
MIL spes. . . .

Westinghouse Television and Radio Di-
vision, Sunbury, Pa., awarded four con-
tracts totalling $12 million for manufac-

ture ot electronic equipment for Armed
IF'orees—production of TV receivers will
not be affected for time being. . . . Can-

non Electric Co. 3209 Humboldt St, Los
Angeles 31, Calif.,, has opened a nhew
plant in New Haven, Conn., to provide
design consultation service for Eastern
customers—assembly and manufacturing
facilities are planned soon. Hytron
Radio and EBlectronics Corp. and subsid-
iaries, including Air King Products Co.,
in process of being sold to Columbia
Broadcasting System for $20 million. . . .

Sylvania Electric Products planning
new factory in Burlington, Ia.,, to cost
$1.5 million and employ 800—this will be
company's second plant west of Missis-
sippi, other being in Shawnee, Okla.
NBC making experimental use of new
parabolic-tyvpe microphone said to afford
high-quality pickups from distances up
to 35 feet—called "The Big Ear.”

Milo Radio & Blectronics Corp. has in-
stalled teletype to permit more rapid con-
tact with both suppliers and customers.

Jndustry People --

John S. Boyers, chief engineer and as-
sistant treasurer since 1946, has been
elected president of Magnecord, Inc. . . .
Leon Wortman, formerly with Fairchild,
appointed director of advertising and
sales promotion for Audio & Video Prod-
ucts Corporation. . . . Louis H. Niemann,
manager of sales engineering for tube
division of Sylvania, on leave to serve as
chief of NPA's Electron Tube Section. . . .
John X. Hilliard, Altec-Lansing’s chief
engineer, in Europe for extensive study
of foreign production and engineering in
the sound equipment field.

R. J. Neubecker, iformerly with Union
Carbide and Carbon Corp. chosen to head
Detense Division of American Molding
Powder and Chemical Corp.
T. EBakin completes Horatio-Alger rise
from student engineer to manager of Al-
legheny L.udlum Steel Corporation's larg-
est plant. Only 35, he joined company in
1940. Succeeds George Evans, who re-
mains as special consultant to vice-presi-
dent in charge of operations. . . . Arthur
Priest preparing new Sound Equipment
Catalog for Leonard Radio, Inc.
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AUDIO

ENCINEERING

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)

Namel cocePEammiéaarabiesnassbdtctiiiman
Address . ... on. s uitepb e s aase . ine s
Position . .. ... . . Company . .......
NAIME 5. - fow s g ® st 3 T e 3 97 5 55
Address .. ..... ... ... ... . ... .. ...
Position ... . . ... .. Company ..........
NAME  htciin: Do g cnomtmne - oo A B S b
Address giwwem g o pe - Apese s Ak m e L,
Position ... ... ... Company ........ ..
Name "fwasnn® s P bweee iddl o€ Soend
Address g obopnl B eimmnen e 4 o e @ o o
Position . .. .. ... .. Company . .........
NBME s o m 5 e e M e 5 e A e
Address o p i cmesE T pa e e A o s
Position . ... . ... .. Company .. ........
Name .......ccoviininmnnnn. o 3
Address ........... gac a4 hAs ks kb
Position . ... ... ... Company . .........

Add $.50 to each Foreign subscription
ordered

RADIO MAGAZINES, INC.
342 Madison Ave., N. Y. 17, N. Y.
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THE IDEA BEHIND THE WORDS
HARTLEY-TURNER

2 ol:'w'ng up to an i«lca/

Our only commodity is now called “high-
fidelity sound reproduction.” When we started
business this ticket had not been thought of,
for in those days no serious musician con-
sidered that canned cacophony could ever be
anything else. A certain well-known figure said
we invented high-fidelity. Maybe, but we cer-
tainly pioneered it, and we haven't done any-
thing else since.

Our first product was a speaker, and it was
better than the newly introduced dynamic
speaker to the same extent that the latter
was better than what had gone before. The
dynamic speaker hinted at the great advance
that could be made in sound reproducers; the
Hartley-Turner realised it.

We found that a high-fideltiy speaker could
not be made by mass-production methods., We
admit the miracles achieved by mass-produc-
tion, but it was in the nature of things that
a speaker free from distortion must be made
in some other way. Nothing would have pleased
us better than to devise a way of making such
a speaker cheaply and in large quantities; over
twenty years later the problem is still unsolved.

From the start we had to decide this mat-
ter of major policy; should we stick to the
hand-made high-grade product, should we de-
sign something for the mass-market, or should
we try to break into both markets? We de-
cided on high-fidelity and nothing but. We
fixed our ideal as making a nearly perfect
speaker, and we have lived up to that ideal
ever since.

We have never had a range of models. We
do not make speakers with a range of im-
pedances or a range of diameters. We have
only one model; we have always had only one
model—the best we can make. In our time
we have tried duplex speakers, twin cones,
duode voice-coils, and so on. All these were
interim attempts to make the perfect speaker,
and we are still short of the goal. But what
we have in the 215 is a speaker which faith-
fully maintains our original aim. It is the best
speaker we can make, and our best is very ac-
ceptable to most people.

It is still hand-made. It has to be. Its price
is $48.00. It could have been less if we had
solved the problem of mass-producing it. It
could have been very much more if we had
worked on other lines of development. But it
happens to be $48.00. It also happens to have
an impedance of 4 ohms, and it also happens
to be 10” in. diameter. We say “happens” be-
cause the 215 is the outcome of thousands of
experiments over more than twenty years di-
rected towards perfecting the design. And
what has emerged “‘happened” to be the best.

Send a dollar bill today to get on to our
list for regular mailing of technical data. Many
consider this the best spent dollar today. You
will receive “New Notes in Radio” as well as
data written by engineers who do not think in
terms of ‘“‘ad man jargon.”

H. A. HARTLEY (O. LTD.

152 Hammersmith Road
LONDON W. 6, ENGLAND
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PARTRIDGE

THE AUDIO TRANSFORMERS
that pass ALL tests

Time, no less than
test, has proved Partridge Audio
Transformers to be the most effi-
cient and reliable in the world.

% WILLIAMSON  Output TRANS-
FORMERS, of which there is no U. S.
equivalent (vide “Audio Engincering” Nov.
1949) built to the original specification,
comes to you for $21.00, mail and insurance
paid.

% PARTRIDGE CFB 20 Watt output
type, accepted as without rival. Series leak-
age induct. 10 m.H; primary shunt induct.
130 H, with ‘C’ core construction and
hermetically sealed—to you for $30.00,
mail and insurance paid.

Fullest data, including square wave tests, dis-
tortion curues elc., together with list of U. §.
stockists rushed Air Mail to you.

NOTE: We despatch by insured mail per
reye\tun;? upon receipt of your ordinary dollar
check.

Jobbers are invited to handie the trans-
former that the States is eager to buy—
remember, immediate delivery from large
stocks in New York!

PARTRIDGE TRANSFORMERS LTD.
ROEBUCK ROAD, TOLWORTH SURREY, ENGLAND
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HIGH QUALITY
RECORDING
‘,\

SANDARD e _THE GREAT paplo SHOWS, S\W‘“S

AMPE

MAGNETIC TAPE RECORDERS
SOLD BY . ..
BING CROSBY ENTERPRISES, Inc., Hollywood
AUDIO-VIDEO PRODUCTS CORP., New York City
GRAYBAR ELECTRIC CO., Inc., Principal Cities
THE HAWAIIAN NETWORK, Ltd., Honolulu
RADIO PARTS, iInc., New Orleans
Export: WESTREX CORPORATION,
New York City
OKLET

AMPEX
ELECTRIC CORPORATION

San Carlos « California
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Many people realize and take advantage of the fact that ‘‘the sough ones
go to UTC.”” Many of these ‘‘tough ones,” while requiring laboratory preci-
sion, are actually production in quantity. To take care of such special re-
quirements, the UTC Laboratories have a special section which develops
and produces production test equipment of laboratory accuracy. The few illus-
trations below indicate some of these tests as applied to a group of units
used by one of our customers in one production item of equipment:

The componen! being checked here is a dual soturable reactor where the t=st and
adjusting conditions necessitote uniformity of the complete slope of the saturation
curve. The precision of this equipment permits meosuring five widely s2parated points

on the saturation ¢urve with saturating DC controlleble to .5% and inductance to .5%.

Servomechanisms and similor opparotus depend, to o considerable degree, on phose

ang e operation. The transformer odjusted in this operation requires on accuracy f

of .)5 degrees phase angle calibration under the resonont condition of application.
Wity wide chenge in voltage and temperature range from —40 to +85 degrees C.,
the phase angle deviation cannot exceed .2 degree. To effect this type of stability,
speific temperature cycling and oging methods have been developed so thot *
permanent stability is effected.

This test position involves two practical problems in g precision iiductor The unit
shown is adjusted to an inductance accuracy of .3%,, with precise (high) Q limits.
It is then oriented in its case, using a test setup wtich simulate: the aztual final
equipment so that minimum inductive coupling wil result when install:d in the

final equipment.

The hermetic sealirg of transformers inv’es considerable precision in manufac-
turing processes and materials. To assure consistent performance, continuous sam.
p ing of production is rur through fully automatic temperature and humidity cycling
asparatus. It is this type of continual production check that brings the bulk of

h:rmetic secled transformers to UTC,

150 VARICK STREET NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16 . N Y . CABLES: "ARLAB"

WWW akherieaniadimhictary com
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Save yourself hendreds of dollars
when you buy your imiting armplifier. Specify a
BA-6A. For complete details, call your RCA Broad-
cast Sales Engineer. Or write Dept. PA-19, RCA
Engineering Products, Camden, N. J.

AUDIO BROADCAST malpﬁgyr =
RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT. CAMDEﬂ N J.
‘ »
oy 0 U

/In Canada: RCA VICTOR:Company limited, Mantreal
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