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GOULD-MOODY “BLACK SEAL” GLASS BASE
INSTANTANEOUS RECORDING BLANKS . ..
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awake twenty-four hours a 'duy . . . talking\to our
friends and ‘our enemies . . . transporting Broadway i

and Hollywoad and the girl ne\ki- door to the bo g

over there . .\ building morale on_the home frony:\
Recording America's Powerful Voice , . in leading
broadcasting stations from coast-to-coast . . . are
Gould-Moody "Black' Seal” Glass Base Instantaneous
Recording Blanks. Made entirely of glass, 'Bla¢
Seals” are as thin as aluminum, thereby eliminating
the necessity of recorder adjustments. No foreign
inserts . . . no metal grommets . . . no ageing, hard-
ening or deterioration. Every disc has four holes . ..
center-flow thread action ... may be played back for
months without appreciable loss of fidelity. Enclosure

of your preference rating extensions with your order
will expedite deliveries.

SHARE YOUR BLOOD WITH A WOUNDED SOLDIER
—donate a pint fo the Red Cross today

. . . BROADCAST ENGINEERS' JOURNAL YEARBOOK — JANUARY,
www.americanradiohistorv.com

194



~

NABET : 1
President

Powley's
MESSAGE

It is with a great
deal of pleasure
that I take this op-
portunity to extend
season's greeting
to the membership
both old and new,
and to all our

friends in the radio industry.

Many of our former members now on the inactive list
are presently serving with the armed forces in all parts
of the world. They are lending their knowledge and
experience in an effort to preserve the Christmas spirit
which we here on this side of the world are now enjoy-
ing. It will be NABET's duty and privilege to help these
men re-establish themselves in the broadcasting indus-
try at the War's close.

To those of you who have so recently joined our ranks
I bid you a hearty welcome, with the hope that I may
soon have the pleasure of your personal acquaintance.

a1l

President NABET

Broadcast €ngineers’ Journal 1 Yearbook :-: January, 1945
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* * NOTICE * *

At the February, 1944, meeting of the Board of Trustees,
they ordered that the date of publication of each issue should
be progressively stepped up from the 20th of the month of
issue, to the first of the month of issue. Under the former
schedule, the November issue, for example, appeared on
November 20th, and the Yearbook was dated December, and
was published to appear just before the holidays.

The advancement of publication date has been accom-
plished; the October issue was out Oct. 1st, and the Nov. and
Dec. issues were out on or before the first of the respective
months of issue. Therefore, this Yearbook is dated January.
1945, and in conformity with the new publication schedule.
will be out on or about New Year's day. We have had delays
involving paper procurement, man-power shortage and high
turnover straight down the line from printer, bindery, and
mailing service, a few AA-1 priority printing jobs (at the
printer's) that almost scuttled this Yearbook, and finally that
great unknown—delays through the mails. To those who know
there's a war on, Amen!—€d. S.
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Made This Wise Observation:
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Write: THE BROADCAST €NGINEERS' JOURNAL
ED. STOLZENBERGER, Managing Editor
116-03 91st Avenue Richmond Hill 18, N. Y.
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NABET
Vice-President

Fredendall’s
Message

More than ordinary Season’s Greetings are due you. You are to be congratulated

on a vigorous and cooperative year — the greatest in our eleven-year history.

To non-members, a cordial invitation to join our ranks-— to affiliate with an

organization striving to maintain the engineer’s rightful place in the industry.

Hop on the bandwagon with NABET! We're going places in 1945!

Broadcast €ngineers’ Journal Yearbook :-: January, 1945
.
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QUARTZ CRYSTALS,

This is a message from Bliley to the
thousands of amateursand professional
engineers who are now serving their
country in the armed forces and in es-
sential communications industries.
Bliley “grew up’’ with them.

To these men and women Bliley
crystals are still a familiar sight. They
recognize, in the military crystal units
used by our armed forces, many basic
features that were pioneered by Bliley
for application in peacetime services.

When tremendous production was
demanded by our armed forces Bliley
had the engineering background, the
facilities and the production experience
to provide a firm corner stone on which
this volume production of radio crys-

Sliley

CRYSTALS

WwWW.americanradiohistorv.com

tals was successfully built. And, from
the ranks of talented amateurs and
radio engineers came a host of long-
time friends who knew exactly how to
use them.

But research has continued and ex-
perience has grown mightily to meet
the challenge of war requirements,
With the return to peace, and relaxa-
tion of wartime restrictions there will
be better Bliley crystals for every ap-
plication as well as new Bliley crystals
for the new services that loom on the
horizon. That’s a promise.

To our old friends, amateurs and
professional engineers, we say, “‘Look
to Bliley for crystal units that embody
every advanced development.”

Do more than before...

buy extra War Bonds

BLILEY ELECTRIC COMPANY
UNION STATION BUILDING - ERIE, PENN,

BROADCAST ENGINEERS' JOURNAL YEARBOOK (JANUARY, 1945) PAGE FOUR



Elemental Electronics :

Part XII

Electronic Counting and Measuring

By Jordan McQuay

N SOME specialized applications of electronics it is

often necessary to have some means of counting the

number of pulses that take place in a given circuit.
This important use of electronics is particularly adaptable
for industrial purposes, where it is often desired to record
large numbers of manufactured items.

A counting circuit is an electronic device which pro-
duces one output pulse for any particular number of input
pulses. The input pulses must all be in the same direction,
ie., either positive or negative. The output pulse may
be either a current or voltage indication, and often may
trigger a secondary recording stage.

A simple circuit for counting positive pulses is shown
in figure 1. When a positive pulse is applicd to the con-
denser C, the second diode conducts (because its plate is
made positive by the surge of clectrons to the condenser)
and electrons are drawn through the current meter. When
the input positive pulse is removed from condenser C, the
electrons accumulated from the discharge of the second

diode redistribute themselves between the condenser C, .

the cathode of the first diode, and the plate of the second

[

o— -

t
S T

(Figure 1) Pulse counting circuit, for positive pulses.

diode. The cathode of the first tube thus is made negative
with respect to its plate, and the diode conducts—dis-
charging the accumulation of excess electrons in that part
of the circuit, and the current through the meter falls in
value. This cycle recurs with each application and removal
of a positive pulse. The more frequently the cycle is
repeated, the greater is the average current through the
meter. The condensers and the resistor R are placed in the
meter circuit to filter out rapid fluctuations in current.

The pulse counting circuit just described can be used
to count negative pulses merely by reversing the connec-
tions of the two diodes. Such a negative pulse counting
circuit is shown in figure 2. When a negative pulse is

Broadcast €Engineers’ Journal 5

applied to the condenser C, electrons are repelled from
the condenser. And the plate of the first diode and the
cathode of the second diode are made more negative. This
causes the second tube to conduct, and current flows
through the indicating meter. When the input negative
pulse is removed there is a redistribution of electrons, as
in the previous counting circuit—and the first diode con-
ducts to restore the counting circuit to its original quiescent

c

—y

o 1 L 7

@ g e

(Figure 2) Pulse counting circuit, for negative pulses.

condition, with the meter falling to zero again. The repeti-
tion of this process of applying negative pulses to the
circuit results in an average current being drawn through
the meter.

There are many variations of the simple electronic
counting circuits shown in figures 1 and 2, some of which
are extremely complex in nature—and designed for specific
enumeration purposes.

Not directly related to counting circuits, but having
relative interest and similar function, are circuits designed
to measure the distance to fixed or moving objects, and to
the ionosphere. This means of electronic computation is
performed primarily by the cathode ray tube (Part IV,
B. E. Journal, April 1944) and related special circuits.

During the last decade, considerable use has been
made of the cathode ray tube in research work: on the
reflection of radio frequency waves from the ionosphere.
In comparison with the more-or-less direct radiation be-
tween a transmitter and receiver (by means of the con-
ventional ground wave of radio frequency), the signal
radiation which returns to the receiver by reflection from
the ionosphere always arrives late. Since the velocity of
propagation of radio frequency waves in free space is
known to be 186,000 miles per second, the time delay
of the reflected wave may be extremely short (often less
than a microsecond)—but there is some delay. And this

Yearbook :: January, 1945
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ELECTRONIC COUNTING

brief time delay can be measured by means of a suitable
high-speed time base for the cathode ray tube. A measure-
ment of this time delay, is a relative measurement of the
distance from the transmitter (or receiver) to the iono-
sphere-—and thus the distance to that sporadic region
may be ascertained.

One of many such methods of measurement uses a
transmitter which radiates very brief pulses. A cathode
ray tube screen, properly connected to a suitable receiver,
records these main pulses (by direct ground radiation)
each of which is followed by a small, secondary pulse
corresponding to the reflected signals, as shown in figure 3.
The reflected signals are much smaller in amplitude than

DIRECT RAY
EGCHO

LINEAR TIME-BASE

(Figure 3)
Measuring the reflections of radio waves., with an oscilloscope.

the direct signals, and are sometimes referred to as “‘echoes”
because they actually are echoes, reflected from the
heavily charged ionosphere region high above the earth.
If the linear speed of the cathode ray tube time base is
known, the horizontal separation of the direct pulse and
its reflected echo will give the indication of difference
in time taken by the direct (ground) wave and the reflected
(ionosphere) wave to reach the receiver. This time differ-
ence can be easily translated into space distance, since
we know the speed of radio frequency waves. Thus the
actual distance to the ionosphere region can be accurately
determined.

Such measurements are extremly important in fore-
casting weather, long-range radio transmission and recep-
tion, and other scientific data.

Reflections of radio frequency waves may also occur
from large metal objects such as water tanks, telephone
wires, buildings, ctc. A great deal of television interference
is due to such reflections. The “echo™ (or ghost as it is
generally called in television) in these cases may produce
a secondary picture on the screen which is delayed or
out-of-phase with the timing impulse. Often a television
picture may be so disturbed by these extraneous reflections
as to be almost unintelligible.

This chapter (Part XII) terminates the present series
on Elemental Electronics. While a vast fund of data and
information has been presented through the medium of
these pages during the past year, we have only skimmed
the surface. The science of Electronics is a subject so vast
and all-embracing of radio, audio and video engineering
that it will never be exhausted. Security limitations, im-
posed by war-time necessity, have prevented us from
mentioning many important new and dramatic uses of
Electronics that are helping to win the war. With the
coming of peace, some day, perhaps we can tell you more
of the wonders of this new science. But war or peice—
it should be remembered that all types of purely electronic
equipment operate on the fundamental concepts which
have been presented in this series: ELEMENTAL ELECTRONICS.

L. M. Leeds Named Manager, G.E. Electronics Laboratory.

L. M. Leeds has been appointed Manager, Electronics
Laboratory of the General Electric Company’s Electronics
Department, it has been announced by Dr. W. R. G. Baker,
Vice President in charge of the department. W. C. White,
formerly in charge of this laboratory, has been appointed
the electronics engineer of the G.E. Research Laboratory.

Mr. Leeds will have his headquarters in Schenectady
and will have charge of electronic research and advanced
development for the Electronics Department.

Since 1943, he has been an electronics consulting Engi-
neer for the company, as well as an expert consultant on
radar and radio in the Office of the Secretary of War, with
offices located in the Pentagon Building, Washington.

Mr. Leeds, born in Tulsh, Oklahoma, worked eight years
in various phases of the radio industry before receiving
his B.S. degree in clectrical engineering from Rutgers Uni-
versity in 1934. He joined General Electric that year and
went to work for the Radio Transmitter Engineering
Department.

In 1938, Mr. Leeds was placed in charge of the develop-
ment of the first G.E. television station (W2XB) in the
Helderberg Mountains outside Schenectady, and the estab-
ment of General Electric's “proving ground” station,
WRGB, in 1939. In 1940, he was named leader of the
radar development section.

Broadcast €ngineers’ Journal 6 Yearbook :-; January, 1945
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eeoin Directional Microphones

It is not enough to design a Microphone that merely converts sound

waves into electrical impulses. A Microphone, to be truly useful in modern

broadcasting, should be discriminating enough to accept wanted sounds
—and reject unwanted sounds. Shure Research was the first to develop
a single unit uni-directional Microphone, both crystal and dynamic.
Shure Research is the reason why practically every major broad-
casting station uses the Shure 556 Unidyne. Shure Research is
your assurance of postwar microphone superiority.

SHURE BROTHERS, 225 West Huron Street, Chicago L
Designers and Manufacturers of Microphones and Acoustic Devices EMICROPHONE
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" JAMES KNIGHTS
“Crystal Controlled”

- Frequency Standard

This is the ideal secondary frequency standard to check frequency of
oscillators and transmitters, to calibrate and align receivers, etc. Can
be used by the crystal manufacturer to check frequency standards
for production. Useful many ways in the electroniz laboratory or
factory. Provides output up to 4G megacycles at 1,600, 100 and 10
kilocycle intervals. Complete cost enly $59.50. Descriptive catalog
sheet on request.

,‘CRYSTALSI BUY WAR BONLS FOR VICTORY!

The JAMES KNIGHTS Co.

SANDWICH, ILLINOIS

CRYSTALS

FOR THE CRITICAL

www.americanradiohistorv.com
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Part

Indicial Response of
Telephone Recetvers

By
E. E. Mott

[Reprinted bv permission of The Bell System Technical Journal, Vol.

Experimental Measurements

The oscillographic measurements of
indicial response, together with corres-
ponding frequency response measure-

INDICIAL RESPONSE.

compared with the more familiar fre-
quency response on the right.

Curve 1, Fig. 7, represents a moving-
coil receiver similar to that calculated in
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Figure 7 — Measured indicial response versus measured frequency response of various
types of telephone receivers and electrical filters.

ments of telephone receivers, are shown
in Figs. 7, 8, and 9. The oscillograms on
the left, Fig. 7, show the type of data

Fig. 3, and constitutes the standard of
performance which can be obtained by
this particular system of measurement.

XXIII, No. 2, April, 1944]

speed than is usual for the string oscillo-
graph.

Curve 2 shows the characteristics of a
magnetic bipolar type of receiver having
a frequency range of 3000 cps with a
fairly sharp cut-off at this frequency.
The acoustic circuits of this receiver
serve to damp the resonance of the dia-
phragm and extend the range from 1600
up to 3000 cps. The oscillogram shows a
partially damped but still somewhat oscil-
latory condition which is due to the re-
ceiver.

With all damping circuits removed,
we obtain the characteristic of curve 3,
a simple diaphragm resonance, which is
similar to the earlier type of receivers of
the magnetic type. Curve 2 represents a
real improvement over curve 3, both as
regards introduction of damping and ex-
tending the frequency range.

The effects of further increases in
damping are shown by curves 4, 5, and
6. Such changes in the shape of the
curve are brought about by rela-
tively simple changes of the constants of
the acoustic circuits. The oscillograms
indicate a marked improvement as re-
gards oscillations, which is to be ex-
pected with increased damping. The
time delay is eventually degraded with
further increases of damping, however,
and the optimum damping is a matter of
compromise.

The elffects of a low-frequency cut-off
characteristic are shown by curves 7, 8,
and 9, Fig. 7. The absence of a d-c com~
ponent makes these curves very difficult
of interpretation.

Curve 7, taken with the same receiver
as curve 2, except with coupler leakage,
shows a loss at low frequencies which is
typical of cases where the receiver cap
does not make a perfect seal with the

which constitute indicial response as Each division of the oscillogram repre- ear. The effect on the indicial response is
*Part I appeared in our December, 1944, issue. sents 001 SCCOﬂd, a somcwhat faSter hlm that Of a large PUISe fO“O\Ved by a few
Broadcast €ngineers’ Journal 9 Yearbook :-: January, 1945
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Figure 9 — String oscillograph characteristics—Frequency response and indicial response
with different amounts of damping.
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oscillations at the frequency of the leak
circuit.

Curve 8 is a similar condition except
taken on a high-quality receiver circuit.
This also shows a similar effect. The in-
itial pulse contains most of the receiver
characteristic, while the curve which fol-
lows is mainly dependent on the leakage
constants.

Curve 9 is taken on a high-pass filter
of the characteristic shown. It may be
proved that this curve is the inverted
image of the corresponding low-pass fil-
ter characteristic, of which a similar
curve is shown as curve 10.

The curves 7, 8, and 9 show that
when the low frequencies are absent, the
indicial response becomes too difficult to
interpret. We must restrict our measure-
ments to systems which are ideal at the
low frequencies in order to interpret the
indicial admittance by inspection.

Curves 10 and 11, Fig. 7, are low-
pass filter characteristics, the former be-
ing a measured curve of a typical filter,
while the latter is a calculated curve for
an ideal filter. The two curves check
reasonably well and indicate the effect of
a very sharp cutoff as compared to those
of the receivers shown above. This indi-
cates the oscillatory nature of any sys-
tem having a sharp cutoff at the upper
frequencies.

Figure 8 shows a group of curves of
the frequency response and indicial re-
sponse of a group of receivers used as
hearing aids. Curve 1 shows a very effi-
cient but resonant receiver. Curve 2 is
somewhat damped but still contains oscil-
lations. Curve 3 is comparatively much
better than either of the others from an
indicial response viewpoint, and has a
drooping frequency response characteris-
tic, and demonstrates the advantages of
this form of curve.

Figure 9 shows the effect of adding
damping to the system of the string oscil-
lograph when subjected to an ideal
square wave. Curve 1, which has a vir-
tually flat characteristic from 1 to 10,
000 cps, is characterized by a sharp
oscillatory peak in the indicial response.
Curve 2 contains some oscillations, while
curve 3 is substantially free from oscila-

(Continued on Page Thirteen)
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No Surface Noise

Little does the serene fisherman know of the gaiety

in Davey Jones' locker. Even when the enticing
mermaids dance their most captivating hornpipe to the
accompaniment of the sea bass, no sound rises to the surface
of the ocean as a clue to the festivities below.

As silent as the ocean top can be while amphibians frolic
on its floor, just so silent are Advance Recording Blanks.
Because they cut smoothly, surface noise is totally absent.
And the coating process leaves no abrasive in the blanks to
mar reproduction. Of course, they have other qualities
to recommend them. They are flat, and stay flat without
ageing or warping. The threads are not statically charged;
they reproduce clearly and naturally; and they can be played
innumerable times without deterioration. If you have been
bothered by surface noise in your recordings, send for a
trial order of Advance Recording Blanks.

Are vou a man, or do you want to go down in history
as a fish? Give a pint ot blood to the Red Cross.

Advance

Recording Products
Company

36-12 34th STREET « STillwelt 4-7837 < LONG ISLAND CITY, N. Y.

www.americanradiohistorv.com




THE SET THA%JW,’

10,800 Continuous Hours

Fifteen months of continual service, 10,800 continuous

hours, night and day with the switch never once turned

oft—and no repairs or replacements needed. That’s the

record established by a Hallicrafters SX-28 in use test-
\ ing crystal standards at Scientific Radio Products Co.,
Council Bluffs, lowa.

Equal to Five Years’ Use

Witness to this amazing performance was Myron C.
Jones, resident inspector in charge. Day after day he
watched “the set that never slept” in continuous action
between January 5, 1943 and April 10, 1944.

Inspector Jones writes:

“This is what I call punishment. It surpasses five
years of ordinary use, with no new parts needed.
This war plant had many more Hallicrafters re-
ceivers, all performing outstandingly. You can’t
beat Hallicrafters for endurance, sensitivity, se-
lectivity, tone, case of operation and all around
performance.”

“The Radio Man’s Radio”

This is only one more significant notch in Hallicrafters’
record. Men who know radios inside out, men who
depend on them when life itself is at stake and when
there can be no compromise with quality, specify
Hallicrafters, “the radio man’s radio.”

\'\m

BUY A WAR BOND TODAY!

W

hallicrafters =00

THE HALLICRAFTERS CO.,, MANUFACTURERS OF RADIO

AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A.
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INDICIAL RESPONSE

(Continued from
Page Ten)

FREQUENCY RESPONSE OF TELEPHONE RECEIVERS
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Figure 10 — Transient response to square waves of three different types of telephone
receivers denoted by Nos. 1, 2, and 3, whose irequency response characteristics are

shown above.

Note the change in each type of pattern as the frequency of the

square waves is increased.

tions. The trend of these curves also
shows the more faithful reproduction of
transients obtained with a drooping fre-
quency response.

Figure 10 shows the response to
square waves of three receivers having
different frequency response characteris-
tics. The low-frequency waves of 50 cps
are similar to the indicial response of the
three receivers whose frequency charac-

teristics are shown at the top, Fig. 10.
As the frequency of these waves is in-
creased to 300 cps, a noticeable departure
from the square form is apparent in re-
ceiver No. 3. Receiver No. 2 shows a
slight departure, while No. 1 is virtually
a perfect reproduction.

As the frequency of the square waves
is increased to 500 cps, the receiver No.
1 still shows very little departure from

the original form. Receiver No. 2 main-
tains a fair approximation, while re-
cetver No. 3 has lost all resemblance to
the square form.

At a frequency of 1000 cps, only the
first receiver maintains an approximately
square form. Receivers Nos. 2 and 3 have
both lost their identity and have become
practically pure sinusoids. For all higher
frequencies of the square waves, these
two receivers will exhibit practically pure
sinusoidal forms, due to the relatively
sloping character of the frequencly re-
sponse at these frequencies, and the
absence of harmonics. The same will be
true of receiver No. | beyond a fre-
quency of 3000 cps.

It will be realized, of course, that the
patterns were obtained with square
waves repeated at frequencies of 50,
300, 500 and 1000 cycles per second.
While some speech waves approximate
square waves in character such waves,
when they occur, are repetitive only at
the lower range of these frequencies.
The above patterns were therefore ob-
tained under conditions much more
severe than are involved in the reproduc-
tion of speech waves and are included
primarily for the purpose of illustrating
the sensitivity of this form of analysis

when applied to repeated square waves.

Conclusions

To summarize these data, it seems evi-
dent that square wave analysis may be
applied in some fields of acoustics for
both theoretical and practical applica-
tions.

In theory, the indicial response forms
a somewhat different approach to the
problem of obtaining the optimum char-
acteristics of telephone receivers at the
upper end of the frequency range. The
greatest value of the square wave analy-
sis lies in the fact that it gives us an
entirely different conception of the be-
havior of an ideal sound system in terms
of the unit function. The frequency re-
sponse characteristic is ordinarily inter-
preted on the theory that any transient,
such as an interval of conversation, may
be represented by a Fourier series of
sinusoidal frequencies of constant inten-

(Continued on FPage Sixteen)
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You Can Buy This Amplifier TODAY

Under a recent ruling of the War Produc-
tion Board radio station owners may buy up
to $500.00 worth of new capital equipment,
using their AA-1 MRO CMP-5 priority.

Here is a piece of equipment that will make
a vast improvement in the quality of your
instantaneous recordings. And it can be
delivered to you promptly.

It is the Presto 88-A amplifier, designed
especially for use with Presto 1-C and sim-
ilar high fidelity cutting heads.

Maximum power output is 50 watts with
4% distortion, measured by the inter-mod-
ulation method. Feed back circuits main-
tain the output impedance essentially con-
stant when driving a cutting head, thus
reducingoveralldistortion. Threefrequency
response curves are available on a selector
switch. (1) Flat response, 30 to 15,000

Buy Bonds. Keep on Buying.
Keep 'Em Flying.

c.p-s. + 1 db. (2) NBC orthacoustic record-
ing response. (3) World-AMP lateral re-
cording response.

Designed for relay rack mounting; panel
height 14"; input, 500 ohms; output, op-
tional, 15 ohms or 500 ohms; gain, maxi-
mum, 85 db. Shipment 4 to 5 weeks after
receipt of order placed with your electronic
distributor.

- = T @

=Y .‘ . %‘s 1
: -\ v,
ﬁ R ,
k d

PRESTO RECORDING CORPORATION
242 WEST 55th STREET, NEW YORK 19, N. Y., U. S. A.

Walter P. Downs Ltd., in Canada
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Toledo’s Friendly Station - WTOL

By Bert Pruitt

J. SHEEHAN, Chief Engineer of Station WTOL
F. Toledo, Ohio, informs us that the WTOL write-up

in the September issue of the Journal brought much
favorable comment. That isn't surprising; the Chief usu-
ally comes through with something a bit different. Red
Skelton would say: “He dooed it again!” But inasmuch as
we get paid for twisting knobs instead of rolling them in
the aisles, we’ll merely pass the Chief’s story along to you
and let you be the Judge as to whether or not Chief
Sheehan “Dood it again,” or not.

The Chief says La Salle and Koch's is a large Toledo
department store and a long-time sponsor of a House-
maker’s Program which originated in WTOL's studios until
the powers-what-be went into a huddle some time ago.
From this huddle came the signal calling for a forward pass
right down the middle of Kilocycle Lane. Workers began
swinging hammers, sawing two-by-fours, and it is rumored
that some plumbers threw clove hitches around modern
pipes with pipe-wrenches, etc. In less time than it takes
you to locate a pack of your favorite ciggies WTOL had
built a super-duper studio-kitchen in the La Salle & Koch’s
Dept. Store Bldg. This studio-kitchen is so streamlined you
naturally wonder how grandma ever managed to prepare
those enormous Christmas dinners without giving grandpap
apiece of her mind. Too many words about grandma and
grandpap would be somewhat out of place in the BE],
therefore lets hear what the Chief has to say about this
studio. He says the studio is complete with kitchen, acous-
tically treated ceiling, and curtains all arranged to make

it sound good and look pleasing to all concerned. The
participating audience occupies the studio kitchen and the
prospective consumer sees, as well as hears, what the
advertiser has to sell.

The engineer is located in the rear of the studio and
has a clear view as to what is taking place. Delicious tid-
bits are intentionally placed within easy reach of the gain-
grinder. It is whispered that no one to date has come up

(Continued on Page Twenty)
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Much of today's communication

/equupmem is but remotely related to

that in use when the war began. New
Permoflux developments have meant
increased efficiency for our fighting
forces. The wide frequency response,
extreme sensitivity and rugged me-
chanical design of Permoflux prod-
ucts have helped to achieve a stand-
ard of intelligibility heretofore un-

known. Permoflux products will be

available for many new post war ap-
plications.

/
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PERMOFLUX CORPORATION
4916-22 W. Grand Ave., Chicago 39, lll.

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS
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INDICIAL RESPONSE

{(Continued from Page Thirteen)

sity lasting over the entire interval. If
these equivalent component frequencies
are to be reproduced in their true pro-
portions,
have mathematically uniform response
for all single frequencies. On the other
hand, the indicial response characteristic
1s judged from the Carson extension
theorem shows that the more
closely this characteristic approaches the
unit function, the more perfect will be
the reproduction of any given transient.

the ideal sound system must

which

Thus, the unit function and the sinusoid
may be used as mutually complementary
tools of analysis to show different aspects
of the same type of problem .

In sound systems which are not ideal,
due to inherent physical limitations, we
tend to apply the Fourier Theorem out
to a certain frequency, just as if i. were
an ideal system out to this frequency,
and then beyond this frequency we do
not attempt to sustain the higher fre
quencies. For most faithtul reproduction
of transients, it would seem that such
practices might be altered somewhat to
advantage by allowing the frequency re
sponse to drop off more gradually
wherever it seems feagible to do so. The
exact shape of the ideal curve under
these circumstances is a matter of com-
promise between excessive delay on the
one hand and excessive oscillations on the
other. In practice, however, a fairly good
picture is soon formed when curves such
as the last in Figs. 6, 8, and 9 are found
to approach the ideal more closely than
those of other forms. Such listening tests
as have been made tend to confirm these
views, but cannot be regarded as being
more than an indication.

Square wave analysis is somewhat
limited in its practical applications to
cases which may be interpreted by in:
spection. Systems having only a single
cutofl frequency, or in the case of an
additional low-end cutoff, ratios of the
upper and lower cutoff frequencies
fo/fy of 100 or more, seem necessary to
interpret the results by inspection.

The use of indicial
limited to any particular

response 1S not
necessarily

Broadcast €ngineers’ Journal 16
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coupler or method of response measure-
ment, since frequency response and in-
dicial response are so closely related that
one 1s a function of the other. The
choice of a closed coupler measurement
does, however, permit some interpreta-
tion of the results to be made by inspec-
tion, whereas other types of measure-
ment may require laborious mathemati-
cal means to obtain an interpretation.
Other types of vibration instruments,
such as recorders, vibration pickups,
crystal phonograph reproducers and car-
bon transmitters, which sustain their re-
sponse down to zero frequency, should
lend themselves to such methods of
analysis.

In conclusion, the writer wishes to
acknowledge the assistance of Mr. T. ].
Pope in connection with the oscillo-
graphic work of this paper, and to ex-
press his sincere appreciation.
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All our modern production
facilities, manpower and ma-

terials are engaged in supply-'

ing our armed forces with
quality electrical resistance
instruments. Once the Victory
has been won, Broadcast Engi-
neers everywhere can rely on
Tech. Labs. for prompt shipment
on precision attenuators and
potentiometers.
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TYPE 600

® Stainless silver contacts
and wiper arms elimi-
nate the necessity of
frequent cleaning and
result in less noise.

® Better insulation and
moisture proofing result
in superior performance.

®Improved mechanical
construction — pinned
rotor hubs and detent
gears—results in longer
trouble free operation.

MANUFACTURERS OF PRECISION

ELECTRICAL RESISTANCE INSTRUMENTS




OUR ENGINEERS *

By A. J. Airston, J. C. Baker and E. W. Kellogg, et al.

Who out of nothing gets a noise and fills the air with static
With coils and wites, a few glass tubes, some buttons automatic
Put within a wooden box by this fool gadgeteer
The air-disturbing, much perturbing Radio Engineer.

Who is the man who concocts and designs with magic weird and rare?
Who is the man who builds, connects and tests with skill and care?

Who shows controls and gadgets for operations quaint and queer?
The interlacing, transient chasing, Television Engineer.

Who is the man who sits all day with his brain on a mystic hunch?
Then suddenly jumps at the zero hour and drives all help with a punch,

To develop and style and draw and make a new world-beater idea,
The crazy hazy, circuity-mazey, Research Engineer.

Who erased the titles from the screen and spoiled the silent reel?
Who is just two jumps behind and will not make a deal?

Who turns the theater inside out and worships his tin ear?
The acousticizing, synchronizing, Photophone Engineer.

Who makes the movies cost so much we can't afford to go?
Who makes things seem to happen that can’t possibly be so?

Converts the finest human voice to sounds grotesque and drear,
The truth-defying, faking, lying, amplifying Picture Engineer.

Who takes a piece of wax, a bottle or two of shellac,
And preserves for future uses along a wavy track

Caruso's voice and Sousa’s band, "tho gone for many a year?
The hill and daling, music-wailing Record Engineer.

Who thinks without his products we would all be in the lurch?
Who has a heathen idol which he designates Research?

Who thinks his smells perfume the air and makes the eyes so clear?
The stink-evolving, flesh-dissolving Chemical Engineer.

Who is the man who twists the wires to get performance true?

And consigns a complete design to hell on the strength of a weak coil “Q”
Whose soul is in schematics and who takes circuits as a career

The coupling-compelling, distance-dispelling Electrical Engineer.

Who is the man who takes inventions hot from out the lab?
And work them up with complications, wires and conference gab,

Who misses the point, but meets the spec, his intentions are so clear,
The multiple-changing and super-arranging Development Engineer.

Who is the man who's on the hunt for infringements tricky and vague?
Who spoils designs and new ideas with a follow-up like a plague

And pays each victim a dollar a time, if he wins, as an “assigneer '’
T The finicky, panicky, legally cranky Patent Engineer.

N Who is the man that hunts for bugs in performance quality, size?
g Who holds the axe and makes it clear if the finished product lies?

Who stops new lines in the shipping and instills a factor of fear?
The fault-finding, spec-minding, last-release-signing Test Engineer.

Who is it takes a transit out to find a sewer to tap?
Who then with care extreme locates the junction on the map?

Who is it goes to dig it up and finds it nowhere near?
The mud-bespattered, torn and tattered Maintenance Engineer.

Who does not mind the cost and thinks that money flows like water?
Who every little detail heeds — must more than they oughter?

Who ‘thinks that every single job should have the greatest “keere™?
The expense- invoking, wrath-provoking Model Shop Engineer.

Who is the man who takes the parts and builds them into whole?

And invariably finds when he's half-way through his tools are up the pole,

- Then juggles with specs and drawings till the design is accepted and clear,
Just off the Press—This complete 24 page The wangling, wrangling, model- mangling Mechanical Engineer.
Harco catalogue that every engineer and
executive concerned with Radio Masts and
Towers will want for their files. Write for it
on your business letterhead.

Who tells you what the public buys, when it doesn’t buy, its sold
And knows a thousand ways to make new products into gold?
Who when convention-minded puts the whole works on its ear?

The market pre-gaging, dealer- persuading Sales Engineer.
For interested engineering or industrial groups we
have prepared a dromatic series of 16 mm. color 2 . 3

movies, which show haw quickly and easly Harco Who p]nxpk§ he only has to ask and then it can be done,
Masts ond Towers can be assembled ond erected. Nor heeds if it is feasible, nor consults the proper one
Absorbing, yet precise in every construction detail. JUSt how it ever can be made is never quite so clear

1. 3 : . e - A
Shown on request. The full-of-promise, “‘sure-I-will”, Commercial Engineer.
Write Dept. X,

“ ARco ’?_Repn'med from THE SCANNER, RCA - Victor Division of RCA.
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Harry Adelman

Well known in New York radio cir-
cles, Harry Adelman of Sun Radio Co.
was married on November 18th to Miss
Celia Cohen of Sheepshead Bay, New/
York. Our congratulations and best
wishes!

Theatre Television Handbook
Offered by RCA Service Co.

A comprehensive handbook on the
what, how, and why of theatre tele-
vision has been prepared by the RCA
Service Company for theatre managers
and projectionists, it was announced by
W. L. Jones, Vice President of the
Company. The book, which will be
ready for distribution before the end
of December, is profusely illustrated
throughout. Entitled “Theatre Tele-
vision Handbook for Projectionists,”
the book will be mailed without charge
to theatre owners, managers, and pro-
jectionists upon request to the RCA
Service Company, Inc,, Camden, N. J.
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local dealers or 3
by writing fac-
tory direct.

UNIVERSAL
STROBOSCOPE

This handy phonograph turntable speed indicator,
complete with instructive folder, is now available
gratis to all phonograph and recorder owners
through their local dealers and jobbers. As a
recorder aid the Universal Stroboscope will assist
in maintaining pre-war quality of recording and
reproducing equipment in true pitch and tempo.
Universal Microphone Co., pioneer manufacturers
of microphones and home recording components
as well as Professional Recording Studio Equip-
ment, takes this means of rendering a service to
the owners of phonograph and recording equip-
ment. After victory is ours — dealer shelves will
again stock the many new Universal recording
components you have been waiting for.

Y

UNIVERSAL

METTTETH GG

eA

The Name to Remember for
Quality in Recording Discs

ORDERS SHIPPED PROMPTLY

ALLIED RECORDING
PRODUCTS COMPANY

21-09 43rd Ave., Long Island City, N. Y.

L2 Till 4-231 5
M Ic ROPHON E c0. Phone S 1 Well 8 Cable Allrecord, New York
INGLEWOOD, CALIFORNIA
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TERMINAL

In a single, comprehensive place—
aptly named TERMINAL—you can
acquire every part, instrument,
etc.. needed in your activities. If
you can get it anywhere, you can

get it at

TERMINAL
Radio Corporation
85 Cortlandt St., New York 7, N.Y.

Phone: WOrth 2-4415

Toledo’s Friendly
Station — WTOL

(Continued from Iage Fifteen)

with a theory even suggesting this system doesn’t go for
smoother gain grinding. The pa system, the one that fur-
nishes the studio audience with vocal watts, is located near
the engineer. And since we have the pa back there with
the engineer we might as well take a peep across the studio.
Picture No. 1 shows you what we see. That’s Russ Perry,
WTOL Announcer, standing near his mike. Mrs. Dorothy
Coon, director of the Home-maker's Kitchen, is seen inter-
viewing a visitor.

e e

Mrs. Dorothy Coon. Director of Homemaker's Kitchen;

announcer Russ Perry.

Here, as given by the Chief, is the technical data.
They have the regular remote and lines. The pa in the
studio is fed from the remote amp. This is done so that
the same mikes serve both systems. The unusual thing
about the remote is this; the program has always been
identified by a theme (record) played at the station, this
record being, different for each day of the week. In order
that the audience at the studio can hear the theme, the
switching arrangement illustrated is used. The engineer at
the station throws the switches in the proper position and
the theme is sent to the participating audience “via remote
lines” and also to the transmitter. As soon as it ends, the
engineer at the station throws the switches the other way;
the engincer at the remote turns the proper mike faders
and the program from the store is fed back over the same
wires to the transmitter and also to the pa system. Chief
Sheehan says that’s all there is to it. And we thank him
for the pictures, etc.
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Special Mirrors and Lenses
Enlarge Television Images

RCA Scientists Explain Projection System
At National Electronics Conference

HE characters and objects in a television image can
Tnow, like Alice in Wonderland, change their dimensions

to fit their environment. And believe it or not, it’s
all done with mirrors—and lenscs. The secret is not in a
magic potion such as Alice found in the rabbit hole, but
in a combination of achievements in optics, electronics, and
mechanical engineering.

The principles and methods involved were explained
at the opening technical session of the first National Elec-
tronics Conference in Chicago in a paper prepared by
Ioury G. Maloff and David W. Epstein of The Radio
Corporation of America.

It was the purpose of the conference to provide an
organized medium for the presentation of fundamental
developments in electronics, for the review and correlation
of recent prograss and work being done in divergent fields,
and for the interchange of ideas on all branches of the
science and its applications.

Reflective optical systems employing special types of
mirrors and lenses, Mr. Maloff explained in presenting the
paper, are used to pick up images from the face of the
receiving tube and project them onto a screen suited in
size to the requirements of the room or auditorium in
which the images are to be viewed.

RCA systems for projection of television images, the
authors of the paper stated, consist of a spherical front
surface mirror and an aspherical lens. The non-technical
reader may visualize the mirror as a shallow bowl, while
the aspherical lens is flat on one side, with the opposite
surface rising slightly at the center and at the edges, but
depressed in the intermediate area. The surface contour of
the lens renders it optically positive in the center with a
gradual change to negative in the outer portions.

The gain in illumination on the viewing screen obtained
with these new systems is about six or seven to one when
compared with a conventional F:2. lens, it was revealed,
and the quality of the images obtained is comparable with
images produced by conventional projection lenscs.

Because of more nearly perfect diffusion of the light
emitted by the fluorescent face of a cathode ray tube, as
compared to light from an intense source such as is used
in motion picture projection, the paper pointed out, the
efficiency of the conventional motion picture projection
lens is extremely low when such a lens is used to project
a cathode ray tube image onto a viewing screen. Any
increase in the brightness of the image on the face of the
tube could be obtained only at great cost. Attention was

S TG T TS

This War . ..

is daily emphasizing the importance
of dependability and permanence in

all of our equipment.

This is especially true of
Radio Recording

Equipment

The Test of Time has proven

SCULLY

Master Recorders

to be unsurpassable as precision,

superb recording machines
BUY U. S. WAR BONDS NOW

and plan to install

SCULLY MASTER RECORDERS
After the Victory!

centered, therefore, on the problem of providing a manifold E]
increase in the percentage of light delivered to the screen. S C U L L Y =

“It has been known for a long time,” the paper con- E
tinued, “that aspherical surfaces in combination with . =
spherical or asphcrical mirrors may be arranged into optical MaChlne Compa ny =
systems of high aperture and high definition. Astronomers 2
have made use of this principle, but high costs and difh- 62 Walter Street Bridgeport, Conn. =
culties in constructing such systems have prevented their Telephone BRidgeport 4-5300 £
general use. E =

“Since the principle had been developed only for the 00 A
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infinite throw used in astronomy, much painstaking study — — —
and work was required to adapt it to short throw pro-
jection.

“Aside from this necessary adaptation of the principle, C A P P S * ‘
a major problem was the high cost of the aspherical cor-
recting lens. It is not a naturally-generated surface, and
there are no machines on the market for straightforward SAPPHIRE i dh 1 I5eail. HiE
production of such surfaces. Astronomers produced them 15, and has always been,
only by tedious, step-by-step methods. The apparent solu-
tion was that of molding the lenses from a suitable trans-
parent material.

“After such a material was found, there remained the

only material for making cutting styli for |

high class recordings.

problem of making molding surfaces of metal in shapes of CAPPS* Patented Sapphire Styli ‘
the negative replicas of aspherical lenses and obtaining
optical finishes on the metal surfaces, but this was accom- (2187512) are the original and accepted
plished.”
In one type of receiving unit described in the paper, the standard for high class professional acetate
projection system is mounted near the floor of the cabinet, )
with its axis vertical, projecting the image straight up and recordings.
onto a flat mirror inclined at 45 degrees to the incoming
beam of light. The mirror throws the image onto a trans- Imitated but not equalled
lucent screen which is built into the cabinet. Such an
arrangement presents the advantages of compactness and a o ‘

cabinet of relatively small depth which can be styled along

the familiar lines of a radio console. | FRANK L. CAP PS & CO .

Because of their great light-gathering power, the paper

stated, other types of reflective optical systems, built for ‘ 244 W. 49th STREET NEW YORK CITY
infinite rather than finite throw, find very useful application |
in television pickup cameras under conditions of low | Telephone Clrcle 65285
illumination, such as during the last minutes of a foothall
game or in direct pickup from a theatre stage.

) |
e c o P I E s
Aaron Lippman & Go. _

246 Central Avenue Newark, N. J. BY DIRECT CUTTING '. b 1

*

Radio and Electronie OF YOUR RECORDINGS
33Y5 RPM transcriptions

Equlpment for broadcast or andition

We Expedite — Ask Anyone use.
s, 24 Hour service

—packaged and shipped
from Chicago.

* Reg. U. 8. Pat. Off,

Courmettes & GaUI Aluminum based material

0 P T I C I A N S available for broadcast use.

55 West 49th Street
R. C. A. Building (Main Floor), New York
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