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On this list of tubes which 
have recently joined the grow- 
ing legions of Hytron types 
already marching on to Vic- 
tory, you may find just the 
ones you want for your War 
equipments. Whether you 
choose the tiny "acorns" or 
the husky 1616 rectifier, you 

will discover the same high 

quality and design refine- 
ments which have made other 
Hytron tubes famous. If you 

place your orders well in 
advance, you will also be 
pleased by Hytron's on- sched- 
ule deliveries. Not too infre- 
quently, deliveries are made 
from stock. 
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We do stamping, screw 
machine work, moulding, 
and general Radio and 
Signal Corps communi- 
cations assemblies. Illus- 
trated are but a mere 
handful of the 2008 war- 
time essentials which we 

are now manufacturing. 
Your inquiries will re- 
ceive prompt attention. 

Now, more than ever, 
it is important that 
you keep on buying 
War Bonds and Stamps. 
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CO., INC. 

476 BROADWAY, NEW YORK, N. Y. 
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LEWIS WINNER, Editor 
F. WALEN, Assistant Editor 
A. D'ATTILIO, Assistant Editor 

lie See... 
UNIVERSITY STATIONS HAVE BEEN an 
effective proving ground for women 
operators and technicians, according 
to the result of a recent survey. Uti- 
lizing the student bodies as a source 
of supply, it has been possible to study 
the abilities of a wide variety of ap- 
plicants. While many of those selected 
were majoring in science, there were 
general- course students, who in apti- 
tude tests showed a scientific inclina- 
tion. The former were selected for 
the more complicated duties of the 
station and the latter for simple studio 
work. Both groups were given basic 
training, of course, following the 
ESMWT plan. 

Many stations have also developed 
corps of women technicians using the 
university system, with both technical 
and general groups, as a source of sup- 
ply. The results have been gratifying 
in most respects. These women tech- 
nicians are serving stations in prac- 
tically all capacities. In some in- 
stances, even involved engineering de- 
tails have been successfully completed 
by them. Looks like the women are 
really going to town ! 

EVERYONE WILL BE WATCHING THAT 
NEW 90 -day plan, which the four f -m 
stations in Philadelphia are putting 
into effect. In this unusual plan ap- 
proved by the FCC, the stations will 
operate under a cooperative method of 
rotation. This will keep one station, 
out of the four participating, on the 
air each day from 3 P.M. to 11 P.M. 
Each station will have one regular 
day of the week for its programs, 
while remaining days will be rotated. 

The stations are also planning to 
pool all of their spare parts and 
equipment which will be distributed to 
each station as the need arises. A committee of coordinators, composed 
of a representative from each station, 
will advise and coordinate the pro- 
grams to achieve the best possible pro- 
gram service under the plan. This un -. 
usual step, which will conserve ma- 
terials, power and manpower, is vital 
to our wartime program. Congratula- 
tions to the broadcasting stations, who 
evolved the plan. -L. W. 

Including Television Engineering, Radio Engi- neering, Communication & Broadcast Engi- neering, The Broadcast Engineer. Registered U. S. Patent Office. Member of Audit Bureau of Circulations. 
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A radioman -SPAR member of the U. S. Coast Guard, at work in a radio laboratory. This division, organ- ized but a short while ago, is already receiving the plaudits of the nation for its outstanding work. (Courtesy Chicago Public Relations Office, U. S. Coast Guard) 
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Bright but cool lights now simplify lire- talent programming at G -E Television Station WRGB 

Studio lighting bright as daylight ...and cool 

An Example of General Electric's Complete 
Service to Radio and Television Broadcasters 

Once television actors had to work under 
(hot studio lights that brought beads of 
perspiration through make-up, wilted 

-:ostumes, caused discomfort, hindered 
good production. 

Today at General Electric's proving - 
ground Television Station WRGB, 
chenectady, made -up faces stay cool, 

,ostumes don't wilt. Excessive studio air 
;onditioning is no longer necessary. For 
he handicap of high heat from studio 
lights is on its way to being completely 

licked by G -E developed, mercury -filled 
capillary lamps. They give illumination 
of daylight intensity with less than half 
theheat of the noonday sun. Water -cooled, 
and three to a unit, they have a light effi- 

ciency more than double - and heat 
output one -tenth - that of incandescent 
lamps. And one control panel aims a 
dozen of them, noiselessly, indepen- 
dently, anywhere in the studio. 

These lamps that give cool studio light- 
ing are another example of the bold 

GENERAL E) ELECTRIC 

! ;TUDIO EQUIPMENT TRANSMITTERS 

research that will enable G -E electronics 
engineers to build improved cathode -ray 
scanning and picture tubes, cameras, 
transmitters, and other equipment for 
post -war television. 

All this so that television may mor: 
quickly find its proper place in the peace- 
time scheme of things as a vital medium 
of public entertainment and education. 
. . . Electronics Department, Generai 
Electric, Schenectady, New York. 

Tune in on Frazier Hunt and the News every 
Tuesday, Thursday, Saturday evenings over C.ts.a. 
On Sunday night listen to the "Hour of Charm ' 

over N.B.C. See newspapers for time and statio,i. 

TELEVISION AM RADIO 
ANTENNAS ELECTRONIC TUBES HOME RECEIVERS 
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ne thing 
is certain 

... the American Military Machine must be equipped with 
superior materials of war. To this end, DeJur Aircraft and 
Electrical Instruments, Potentiometers and Rheostats are built 
to the most critical standards of quality and precision. Behind 
them are twenty -five years of experience and laboratory re- 
search. Before them stands the future of the democratic way 
of life. Neither you nor ourselves can afford to falter now. 

Awarded for 
duct*, 

n 
44WaRrmimEl 

SHELTON, CONNECTICUT 
NEW YORK PLANT: 

99 Hudson Street, New York City 
CANADIAN SALES OFFICE: 

560 King Street West, Toronto 

MORE THAN EVER _ .. et ¢ isoA it ta eels P'evite" Vve Vow& awl S 
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QUARTZ 
MOTHER 

THE PREPARATION OF PRECISION 

CRYSTALS FOR RADIO FRE- 

QUENCY CONTROL.... 
AS MADE BY 

CRYSTAL PRODUCTS 

HIGH FRO. OSC. PLATES 

ORIENTATION OF 
OSCILLATOR AND 
FILTER CRYSTALS 
WITH RESPECT TO 

MOTHER 

FREQUENCIES IN 

MILITARY COM- 
MUNICATIONS 
ARE ACCURATELY 
CONTROLLED BY 

CRYSTALS 

gPsiynee/ ¿y 

1. at ,-7(..c91>/P/è /Oaf 
PRODUCTS COMPANY 

1519 McGEE ST., KANSAS CITY, MISSOURI 

.J fe4ehtTP/X4 9LJCO?1P4 el xP.CIQIO'1? Wryaa /or JI wl& e1'1aGErlP/h,I' Wo1Zr/Jeed 
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In the highly spetkialized field of 
electronics, the question "Who made the tubes ?" 
will always be a matter of vital importance. 
Power tubes bearing the name "United" are 
products of original pioneers in the miracle 
known today as electronics. Step by step 
these ,seasoned engineers helped evolve the 
principles and advance the science of fab- 
ricating transmitting tubes which hold a 
superb record of performance. The early 
pioneers at United are still actively pio- 

neering! The wealth of experience which 
they have been privileged to accumu- 
late under the demands of war will 
be available to you when "United" 
electronic tubes are available again 
on a peace - time scale for radio 

and industrial applications. 

r 

V 
ELECTRONICS COMPANY 
NEWARK NEW JERSEY = = = 
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If they win 
...only our dead 

are free These are our enemies. 
They have only one idea - to kill, and kill, 

and kill, until they conquer the world. 
Then, by the whip, the sword and the gallows, they will rule. 

No longer will you be free to speak or write your thoughts, to worship God in your own way. Only our dead will be free. Only the host who will fall before the enemy will know peace. Civilization will be set back a thousand years. 
Make no mistake about it- you cannot think of this as other wars. 

You cannot regard your foe this time simply as people with a wrong idea. 
This time you win-or die. This time you get no second chance. 

This time you free the world, or else you lose it. 
Surely that is worth the best fight of your life - worth anything that you can give or do. 

Throughout the country there is increasing need for civilian war service. To en- list the help of every citizen, the Government has organized the Citizens 
Service Corps as part of local Defense Councils. If there is no Defense Council 
in your community, or if it has not set up a Service Corps, help to organize 
one. If one exists, cooperate with it in every possible way. Write this magazine 
for a free booklet telling you what to do and how to do it. Join the fight for Freedom -now! 

EVERY CIVILIAN A FIGHTER 

Contributed by the 
Magazine Publirhert el-America. 
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Designs for War ... Trunsformers 
The requirements in war transformers differ considerably 

from those of commercial units. The UTC engineering staff 
has pioneered many of the design features which make 
possible modern war transformers. A few typical designs 
are illustrated. 

This transformer is tunable ... ideal for 

signal frequency amplifiers. 

hermetically is 
terminals 

This oil filled high voltag 
Sealed with glass 

solder -sealed to case. 

Designed for minimum amplitude dis- tortion . . . this unit has distortion under 
.01 °/O for a power range of 100 : 1 
Q over 150. 

. 

This Varitran supplies fixed filament 
and bias voltages, as well as variable 
plate voltage all in one unit. 

y we design n a Unit to your application? 

EXPORT DIVISION: 100 VARICK STREET NEW YORK, N. Y CABLES: "ARLAB 
www.americanradiohistory.com
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How far 
in a 

g o U? 

INDIAN smoke signals were an efficient means 
of communication over short distances in 

good weather, but such adverse natural condi- 
tions as fog, storms, or high winds rendered 
them completely ineffective. Today interference 
with communications is still an important prob- 
lem - but it is a problem to the solution of 
which Breeze research and development has 
made and is making valuable contributions. 
Breeze Radio Ignition Shielding, designed to 

shield electrical systems from radiating or 
absorbing high -frequency interference, makes 
possible dependable radio communications for 
America's aircraft and tanks on fighting fronts 
the world over. Tested under the grueling con- 
ditions of wartime operation, the high quality 
and reliable performance of this equipment 
reflects Breeze's background of years of expe- 
rience in the engineering and production of 
Radio Ignition Shielding. 

434eerewe CORPORATIONS INC 
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They work together better . . . 

because they can talk together 

TAT 

From a thousand feet up 
The burning airdrome 
Looks like 
A "pushover" . . 

But 
When you get 
Right down to earth 
It turns out to be 
Anything but. 

Suddenly the trees 
To the right 
Start throwing lead - 
And your men 
Are still hanging 
Like clay pigeons 
In their harnesses. 

* * * 

What a break 
That you're equipped 

With a 
Two -way 
Radio. 

What a break 
That you can tell your trouble 
To a friendly 
Fighter plane. 

Today, communication equipment 
Designed and manufactured 
By I.T. &T. associate companies 
Is helping Uncle Sam's fighting forces 
Work together 
On land, sea and in the air . . . 

Tomorrow, the broad experience 
Of I.T. &T. 
In the field of communications 
Will help build a better world 
For every man. 

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 67 BroadSt., New York, N. Y. 

c1fanufacturing Associate: 

FEDERAL TELEPHONE AND RADIO CORPORATION 

COMMUNICATIONS FOR APRIL 1943 11 

www.americanradiohistory.com

www.americanradiohistory.com


.... r--- 
- ..... ...-....--- - .. ....... 

. . _ .. .............. , ..... - - 

.. - - ....... _ . ' . - -_ -- - 

... - ' ... .. .. 
..... . ..... - . 

............ .................. :o . ......... 
. .............. - . ...... ....... ........ ... ....... . . ..... .. : ............. ... .......... . ................... 

.... 

... ...... --.........:Zz.........:.. 

.. 

. 
0.0 

........ 

............. 
.. 

..... ........ ..... .0 ........... 
. ..... .... . ........................ ............. ON .... NON ............ wo ....... 

- - 00. .... - ...... ........ ............. 
. . ........................ - ....... ....... ... ... 

International smai 

. . .. . 

... 

It doesn't actually win the battle, but hobnobbing with a foreign 
is a form of wartime communication that builds international morale. 
In the picture two Americans and a Frenchsoldier tell it with gestures to an English Tommy. 

via Electronics International communication is doing more than any other single thing to win this war. Here the talk between soldiers ceases to be "small talk," for global strategy depends upon instantaneous com- munication of big ideas. Thus the radio transmitting tube becomes the greatest fighting tool ever placed at the disposal of armies. 
The same inherent characteristics ... high performance, stamina, dependability... 

that made Eimac Tubes first choice during peacetime have set them apart as the pre-eminent leader during this global war. Just how important and how many 
iobs they are doing today is a story that will be told Follow the leaders to 
3nce victory is ours. In the meantime rest assured that 
Eimac still remains a step ahead ... is still first choice 
imong the leading engineers throughout the world. 
EITEL-McCULLOUGH, INC., SAN BRUNO, CALIF. woo Awarded for bigb 

achievement in the 
production of war 

materials. 
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COMMUNMATOONS 
LEWIS WINNER, Editor 

A P R I L. 1 9 4 3 

AN U -H -F S -R RECEIVER 
BEFORE we apply theory to prac- 

tice, one fact must be noted. 
Super- regeneration is a mode 

of operation and not a particular 
method. This concept is important. 
Super- regeneration may he applied in 

a number of ways and it is necessary 
to determine the particular mode em- 
ployed before attempting design for 
optimum performance. 

There are two ways in which a de- 
tector may be self quenched. 

(1) -By making the time constant 
of the grid leak and condenser so 

large as to cause intermittent oscilla- 
tion. 

(2) -By having the tube oscillate 
at both the quench and resonant fre- 
quency. 

As a practical example, a receiver 
was designed for portable operation at 
100 megacycles, incorporating an r -f 
stage to prevent reradiation. The re- 
ceiver was designed so that it could 
be easily converted from a self - 
quenched, to a dual -oscillator quench 
detector. This was done in order to de- 
termine the relative merits of the two 
methods. The circuit was designed 
more as a standard for comparison of 
various types of s -r detectors, than for 
practical use. Provisions were made 
for variation of those constants which 
directly affect the operation of the de- 
tector. 

The following principles were in- 
corporated in the receiver design. 

(1) -Tube ... Since operation was 
to be at u -h -f, any tube with low 
input capacitance would be satisfac- 

Figure I 

The detector unit. The volume control on 
the right is used to vary the value of grid 
resistor. The coil mounted on the polystyrene 
rod to the rear of the tube is movable, to 
vary the coupling of the quench oscillator 
coil. Adjustable screw immediately to the 
right of the tube, varies the capacitive 
coupling between the grid and plate at the 

resonant frequency. 

Designed For Laboratory Study 

by ART H. MEYERSON 
New York Fire Department Radio Laboratory 
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Figure 2 

The r -f unit. The components 
are all mounted on e poly- 
styrene strip, with the excep- 
tion of the plate loop. This 
was done to facilitate com- 
parison of various types of r -f 

stages. 

Figure 3 

The audio unit. This consists 
of a I S5 driver and two I S4's 
in push pull, capable of de- 
livering 550 milliwatts. The 
close construction was neces- 

sary for portability. 

Figure 4 

Here is the complete unit as- 
sembled. The coupling loop is 
adjustable for variable coupling 
between the r -f and detector 
stages. The weight, assembled, 
is less than 12 pounds, with an 
operating life in excess of 

40 hours. 

tory. For this receiver, a triode was 
used since it is less critical to control 
than a pentode. 

(2) -Circuit . . . Obviously high -Q 
circuits would be best. Resonant lines 
were used since they not only have a 
higher Q but also have better fre- 
quency stability than coils at u -h -f. 

(3) -13 voltage ... This was kept a 
constant, with the provision that the 
tube operate over a B range of volt- 
age depending on the voltage regula- 
tion of the supply circuit. This is 
important since the design of the s -r 
detector may be so critical as to cause 
the receiver to "plop out" for slight 
voltage variations. For portable opera- 
tion, the detector must be so designed 
as to operate to the end life of portable 
B batteries, which is usually 65 volts. 

(4) -R -F stage . . . The design of 
the r -f stage is not critical. Its value 
as far as gain or selectivity is con- 
cerned is practically nil. The main 
purpose behind its incorporation in 
the design was to prevent re- radiation. 
However, it was important to deter- 
mine its loading effect on the detector, 
since this would influence the percent - 
age of feedback. 

The design of the audio system will 
not be discussed here, since it does not 
hear directly on the detector design. 

Some of the components were made 
variable, so as to facilitate the study 
of their effect on super- regeneration. 
These were . . . (1) -The value of 
grid resistor. (2) -The percentage 
of feedback at resonant frequency. 
(3) -The quench frequency. (4)- 
The percentage of feedback at quench 
frequency. 

All tests were conducted at maxi- 
mum and minimum plate voltage. 

For the particular specifications in- 
volved, the circuit shown in Figure 5 
was used. This is a conventional feed- 
back oscillator employing resonant 
lines as circuit elements. The receiver 
was constructed so that the three com- 
ponents ... r -f stage, s -r detector, and 
the audio unit . . . were each self - 
contained. This was done to permit 
interchange of various types of units 
for study. The entire unit was de- 
signed for portable operation from 
self- contained batteries, so as to per- 
mit field tests. Incidentally the re- 
moval of the quench frequency trans- 
former converts the detector to self - 
quenching. 

The coupling between the grid and 
plate circuits of the detector was con- 
structed, so as to allow a variation of 
capacitive coupling through a range of 
from 3 to 40 mmfd. 

The quench frequency transformer' 
coupling was made adjustable by hay- 

11-11-F RECEIVER DESIGN 
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ing the plate coil slide on a polysty- 
rene rod toward the grid coil. 

The grid resistor was a variable 10 

megohm potentiometer. And the r -f 
stage was variably coupled to the de- 

tector. All tests were conducted at 
100 megacycles. 

First trials were made with the 
self -quenched type of detector. This 
was done by shorting out the grid coil 
of the q -f transformer, using the plate 
coil as an r -f choke. 

Self Quenched Defector 

In the self -quenched detector, the 
effect of a signal is to increase the 
frequency of quench. This can readi- 
ly be determined by adjusting the 

value of r -c in the grid circuit, so 

that the quench frequency comes 
within the audible range. Introducing 
an external signal into the grid circuit 
will increase the pitch. This increase 
will be rapid for small values of signal 
and slower as the signal increases in 

amplitude. The change in quench fre- 
quency affects the bias voltage, since 
grid current will flow more often as 
the frequency increases. Thus varia- 
tions in signal amplitude will be re- 
flected in the grid bias voltage and be 

reproduced in the plate current. 
In the self -quenched detector, the 

quench frequency is determined by the 
time constant of the grid leak and con- 
denser. The relationship of resistance 

Figures 5 (right) and 6 (bottom) 

In Figure 5, we have the circuit used for the 

field model shown in Figure 4. The tuning range 

was 75 -118 megacycles. Good shielding of the 

receiver plus the addition of the r -f stage 
prevented any re- radiation. Figure 6, shows an 

alternative detector unit. Results are com- 
parable to those obtained with the detector 
shown in Figure 5. The selectivity is broader 

with this circuit. 

U -H -F RECEIVER DESIGN 

to capacity is important, for the quench 
frequency will decrease for any in- 

crease in either resistance or capacity. 
Therefore, in order to increase the 
quench frequency it is necessary to 
decrease either resistance or capacity. 
This poses a problem, when it is de- 
sired to increase the quench frequency 
to some higher value, since, for a 
given capacity, the maximum quench 
frequency possible will be determined 
by the lowest value of resistance which 
will cause the oscillator to super - 
regenerate. To partly overcome this 
condition, the grid condenser should 
be reduced to the lowest possible 
value. The limiting factor is the in- 
put capacitance of the tube used. The 

(Continued on page 67) 
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VIDEO AMPLIFIER 
L-F CORRECTION 

An Analysis of Plate Filter Compensation 

by WILLIAM A. LYNCH 
Instructor, Graduate Electrical Engineering Department, 

Polytechnic Institute of Brooklyn 

Figures I (top), 2 (center), 3 (bottom) 
In Figure I, the pentode amplifier stage, showing the 
low- frequency compensation circuit, RFC,. Figure 2 illus- 
trates the equivalent circuit for a pentode amplifier, 
(a) at any frequency, and (b) in the mid- frequency 
region. Figure 3 (a), the equivalent circuit, including 
the grid coupling circuit for the following stage. In 

(b), the phasor diagram at low frequencies. 

THE resistance -coupled amplifier 
exhibits a departure from an 
ideal characteristic in both the 

high- and low- frequency regions of 
its spectrum. At low frequencies, 
from a few hundred cycles on down, 
the amplitude vs frequency response 
falls off and the output voltage as- 
sumes a leading phase angle. Where 
fixed bias and screen voltages are 
used, these departures may be as- 
sumed to be attributable entirely to 
the grid- coupling circuit acting as a 
resistance -capacity voltage divider 
across the load circuit. 

The response at low frequencies de- 
pends upon the size of the grid con- 
denser and the grid resistor. Increas- 
ing the size of either or both improves 
the low frequency response, and were 
it not for practical limitations in 
the choice of these components, 
there would be little need for low - 
frequency compensation. It so hap- 
pens, however, that practical values 
of Rg and Cg are usually such that 
the amplifier seriously discriminates 
against low frequencies lying within 
the required pass band. It is neces- 
sary, therefore, to correct the low -fre- 
quency characteristic, and in the case 
of amplifiers used to transmit visual 
intelligence, the correction for phase 
shift is of even greater importance 
than the maintenance of constant gain. 

A simple expedient widely used to 
effect the correction, is the addition 
of a resistance R . in series with the 
load resistor, R, and across which is 
shunted a condenser, Cr, as shown in 
the circuit of Figure 1. This is the 

This paper, specially prepared for 
COMMUNICATIONS is based on ma- 
terial given in a course by the author 
in "Cathode Ray Tubes and Circuits." 

familiar plate circuit filter, serving in 
this case, the two -fold purpose of pro- 
viding low- frequency compensation, 
and decoupling. Because of its sim- 
plicity and effectiveness, a rather de- 
tailed discussion of this single expedi- 
ent will follow. 

Plate filter compensation does not 
provide perfect correction for all low 
frequencies, but if the circuit com- 
ponents are properly chosen, the 
amplifier characteristics can be ad- 
justed to satisfy a rather wide range 
of response requirements. It is the 
purpose of this article to outline meth- 
ods of determining the proper propor- 
tionality of the components from a 
consideration of the mathematical ex- 
pressions for the response characteris- 
tics. The analysis is developed in 
terms of variables expressed in nor- 
malized form, and in terms of two 
disposable constants which determine 
the proportionality of the filter ele- 
ments. The conclusions which are 
reached serve as a simple and ac- 
curate guide to correct design, and 
are applicable to any amplifier cir- 
cuit meeting the initial assump- 
tions. These are (1) that fixed 
bias and screen voltages are em- 
ployed, (2) that the magnitude of 
the plate load impedance is very much 
smaller than the tube resistance, and 
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(3) that the grid resistor of the fol- 
lowing stage is very much larger than 
the magnitude of the plate load. The 
second and third assumptions are gen- 
erally met in wide -band pentode ampli- 
fiers. 

Before proceeding with the analysis 
of the compensated circuit, it may be 
well first to examine the characteristics 
of the uncompensated amplifier at low 
frequencies. This will provide a basis 
for comparison, and at the same time 
will serve to introduce the writer's 
terminology. The low - frequency 
equivalent plate circuit for a pentode 
amplifier is shown in Figure 2. Shunt 
capacities and high- frequency correc- 
tion devices have been omitted because 
they are inoperative in the range of 
low frequencies under consideration. 
Th pentode tube is represented as a 
constant current generator, whose out- 
put current, with a unit applied sig- 
nal voltage, is simply, gm amperes 
(where gm is the grid -plate trans- 
conductance ; a constant with fre- 
quency). The plate resistance of the 
tube, normally appearing in shunt with 
the load in the equivalent circuit, has 
likewise been omitted because of the 
initial assumption. 

The voltage gain at any frequency 
can be expressed very simply for a 
pentode as 

G = eL /eg = gmZ (1) 
Where Z represents a general com- 
plex load impedance (Figure 2a). 
Within the mid -frequency region of 
the spectrum where the reactive ele- 
ments of the circuit have a negligible 
effect, the load impedance is purely re- 
sistive and is equal to the plate load 
resistor, R (Figure 2b). Throughout 
this region, the amplifier is inherently 
linear and the voltage gain is a con- 
stant quantity, gmR. We shall refer 
to this mid -frequency value of gain 
as the nominal gain of the amplifier, 
and designate it by the symbol, Go. 

In making an analysis of amplifier 
characteristics, it is desirable to think 
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ill terms of normalized or relative 
values of the variables, thereby gen- 
eralizing the analysis and broadening 
its applications. With this in mind, 
we shall use the nominal gain as a 
reference value and express all values 
of gain as ratios. By dividing each 
value of gain by Go, we obtain the 
relative gain which we shall designate 
by H and define in any of the follow- 
ing equivalent forms . . . 

H = G /Go = g,°Z /gmR = Z/R (2) 

In general, the relative gain is a com- 
plex numeric which may be written 
in any of the equivalent forms of 
complex notation . . . 

a+ jb 
H = H (w) £JB(w 

H (w) / 0 (w) 

H I is the absolute magnitude of the 
gain and is defined numerically as 

(3) 

I H I = Va' + b` 

It is equal to unity in the mid -fre- 
quency region, and is less than unity 
for all values of gain smaller than 
the nominal gain. O is the phase angle 
and is found from the following re- 
lationship . . . 

b 
B = tan' - 

a 

Both quantities are indicated as being 
functions of frequency, or of (w). 
B is understood to be the residual 
phase angle which remains after sub- 
tracting the normal 180° shift of 
phase between the grid and the plate 
voltages, from the total phase angle. 

The equivalent circuit including the 
grid -coupling elements for the follow- 
ing stage, is shown in Figure 3, to- 
gether with the phasor* diagram in- 
dicating the phase relationships at 
low frequencies. 

It will be noted that the voltage, 
egg, applied to the succeeding grid, 
leads the input voltage, eg (the load 
voltage Go and eg being considered to 
have no residual phase difference). 

As the frequency is lowered from 
the mid -frequency region, the re- 

Figures 4 (left) and 5 (right) 
In Figure 4, we have the appearance 
of the voltage egg with a square -wave 
input when a small amount of distortion 
is present. In Figure 5 is the equivalent 
circuit of the compensated amplifier. 

actance of the grid condenser becomes 
appreciable, and increases until at 
a specific frequency, it becomes ex- 
actly equal to the grid resistance, Rg. 
At this point, due to the fact that 
the voltage drops across Cg and Rg 
are equal and in quadrature, the rela- 
tive gain is 0.707 and the phase angle, 
45 °. We shall identify this frequency 
as the nominal low -frequency cutoff 
and designate it by the symbol, fo. 

By definition, 

1 

Rg 
27sf°Cg 

hence 

27sfo =wo= 
1 1 

Rg Cg Tg 

(4) 

(5) 

Tg represents the time constant of the 
grid circuit, RgCg. Similarly, any 
radian frequency, w, may be written 
as 1 /T, where T is defined as the 
radian period. This is not to be con- 
fused with the usual conception of the 
period which is the reciprocal of the 
frequency. We are now prepared to 
assign a scale of relative values for 
the independent variable. By convert- 
ing frequencies to radian periods and 
dividing each radian period by Tg, 
we define a relative period which is 
also in ratio form . . . 

T /Tg = wow = fo /f (6) 
This is a convenient unit to use inas- 
much as the analysis deals largely with 
RC time constants. 

When it comes to plotting the 
amplifier characteristics, the indepen- 
dent variable, which is the relative 
period, is plotted as the abscissa, 
while the dependent variable, which 
is or 0, as the case may be, is 
plotted as the ordinate. The choice 
of the relative period, rather than the 
frequency ratio, for the independent 
variable, results in locating infinite 

`Often incorrectly called a vector. 

frequency (T /Tg = 0) at the origin, 
with frequency decreasing in the posi- 
tive direction (toward the right). Thus 
the frequency is zero when T /Tg be- 
comes infinite. While this is the re- 
verse of the conventional representa- 
tion, it is advantageous for the mathe- 
matical methods to be employed, 
wherein it is required that the im- 
pedance function be expanded about 
infinity. 

It has been pointed out that the 
grid -coupling circuit acts as a voltage 
divider across the load circuit. The 
voltage eg_ which is transmitted to the 
grid of the following tube is 

R 1 

egg = Go = Go 

Rg+ 1 1 -jT /Tg 
j w Cg 

The relative gain up to the next grid 
is then 

i 
H = egg -/Go= (7) 

1 -jT /Tg 

Writing this in magnitude and phase 
angle notation . . . 

i 
_ 

1 -{- (T/Tg)2 

B = tan' T/Tg 

(8) 

(9) 

The absolute magnitude of the gain 
may also be written as a function of 
the phase angle ; a convenient form 
for purposes of plotting the response 
curve . . . 

1 

1111 _ 
V1 + tan- O 

= COS a (10) 

The transient response is found by 
applying to the input, a unit voltage 
step, eg(t) ; i.e., a voltage which rises 
instantaneously to a value of 1 volt 
and remains at that value thereafter. 
The load voltage is an amplified 
replica of the step which rises sud- 
denly to Go volts. The voltage egg, 
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which is passed on to the following 
grid, is Go minus the voltage drop 
across the condenser, Cg. If time is 
measured from the instant the step 
occurs, the voltage across the con- 
denser will be zero when t is zero, 
and will build up exponentially as the 
condenser charges. Consequently, the 
voltage eo starts out with a value 

equal to Go when t is zero, and decays 
exponentially, approaching zero value 
asymptotically. The voltage eg2 is ex- 
pressed mathematically as follows . . . 

eaa = G._ Go (1 - E- 
( 1 1 ) 

Expressing the transient response to a 
unit voltage step as a relative quantity, 
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and as a function of time 

H (t) = ea/G. = E -` /Tg (12) 

where t is in seconds, measured from 
the instant of application of the step 
voltage. 

Instead of using a unit voltage step, 
let us consider the results of applying 
a unit square wave to the amplifier in- 
put. We shall define a unit square 
wave as one whose voltage excursions 
above and below the average value are 
one volt and of equal time duration. 
Low frequency distortion of the square 
wave causes the top and bottom of the 
wave to tilt toward the average -value 
axis, and while this slope appears to be 
linear, it is actually exponential, as de- 
termined from Equation 12. 

It might prove interesting to dis- 
cover whether the distortion of the 
square wave at low frequencies is 
caused principally by phase shift or by 
loss of gain. Figure 4 illustrates the 
appearance of the voltage e, when a 
unit square wave is impressed across 
the the input terminals and a small 
amount of distortion is present. Call 
the initial voltage rise E and the volt- 
age at the end of the half -cycle, e. If 
t, is the period of the square wave, the 
fractional deviation, 8, at the end of 
the time interval t0/2, may be defined as 

E-e 
_ (13) 

E 

but E -e represents the voltage rise 
the condenser Cg therefore 

= (1 - E -to /2Tg) (14) 

If to /2Tg is a small fraction, as it will 
be for small deviations, the exponen- 
tial function in parenthesis may be ex- 
panded into an infinite series and the 
higher order terms neglected. We may 
then write 

2iT T 
8Nto /2Tg = =x_ (15) 

2Tg Tg 

where T is the radian period of the 
square wave and equal to to/2n. For 
small angles, the tangent of the angle 
is approximately equal to the angle it- 
self, expressed in radians, hence 

8 cs., (16) 
Suppose, for example, at a certain 

low frequency, with a sine -wave in- 
put, an amplifier exhibits a phase shift 
of 1° or 0.0174 radian. If a square 
wave of the same frequency is now 
applied to the amplifier, we find from 
equation 16 that S is about 5%%, 
which means that the wave top has 
decayed 5 %% by the end of the half- 
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cycle. Now let us determine the value 
of the relative gain with a sinusoidal 
input when O is 1°. From equation 
10, it is only necessary to find the co- 
sine of 1°, which is 0.99985. Hence 
the gain has dropped only 15 /1000 of 
1% i 

The above example illustrates the 
fact that the achievement of a flat 
amplitude response over the usable 
low- frequency region is no guarantee 
that the square -wave response will be 
acceptable over the same region. This 
can also be seen from the charac- 
teristics of the trigonometric functions 
involved. . The cosine varies but 
slightly in the vicinity of zero degrees, 
whereas the tangent exhibits a high 
rate of change in the same vicinity. 
Hence the distortion of the square 
wave is determined primarily by the 
amount of phase shift, and for small 
phase angles, the deviation can be 
estimated to be roughly 5Y2% per 
degree. 

The Two Conclusions 

Two conclusions may be drawn 
from this ; (1) that it is more im- 
portant to try to prevent phase shift 
at low frequencies than to strive for 
flat amplitude response, and (2) that 
the criterion of flat amplitude response 
is of little consequence in judging 
performance if the amplifier must 
satisfactorily transmit a visual signal 
which is non- sinusoidal. 

The Steady -State Response of the 
Compensated Amplifier 

Figure 5 shows the equivalent cir- 
cuit of the compensated amplifier. The 
expression for the plate load imped- 
ance, which now includes the plate 
filter network, can be written in the 
following form, after some algebraic 
rearrangement . . . 

¡ RF 1 1 1-j 1+- J 
' ° R w RF CF 

Z=R 
1 1-j 

RF CF 
(17) 

This can be simplified by making some 
substitutions. First, let m = RF /R, 

r and ß = TF /Tg. These are the two 
iá! disposable constants mentioned earlier 
I which determine the proportionality of 
f CF and RF. Then substitute TF for 
p RFCF, the time constant of the filter 

network, and T for 1 /w. The overall 
9 i elative gain is then obtained by multi- 
1. plying Z/R by the grid dividing ratio, 

(Equation 7) . The result may be 
y written in magnitude and angle nota- 

. 

1:a 

1H14 

01 > 2 `. '.4 ..5'' 1.0 2 3 4 5 67$9]C3:' 

tion as follows: 

1+( -}(1 
-m 

1H 12 = 

1 

T \ 
Tg ) 1 

1-1 ß2 T` 2 T 
ll +- 

Tg ß Tg 
(18) 

ß-m( T 1+ l+m¡ T 13 

Tg 
ßQ 

Tg 
o = tan' 

1 + m niP T 

/ 
2 

1 + 
1 

\ 
2 Tg 

(19) 

Note that the above expressions re- 
duce to those derived for the uncom- 
pensated amplifier, when m is zero 
and ß is unity. 

These two equations are not par - 
ticulacly useful as they stand, but they 
provide a basis for determining suit- 
able relationships between the con- 
stants. The equations are equivalent 
to the usual expressions derived for 
this type of compensation, only they 
have been developed in such a form 
that rather simple notions of mathe- 
matics can be applied to obtain critical 
values of the constants, m and P. By 
establishing these critical values, we 
can determine the limits within which 
the constants should be varied for a 
specific range of response charac- 
teristics and also establish the effect 
of the direction of variation. 

Let us determine first the values of 
the constants to produce a flat ampli- 
tude response. Referring to Equation 
18, the expression for the amplitude 

Figure 8 

The phase and amplitude response curves 
when ß = )32. 

characteristic, we note that when 
T /Tg = 0, H I = 1, the relative gain 
ill the mid- frequency region. What 
are the conditions necessary for ¡H 
to remain constant with frequency ? 

Equation 18 is in the form of a quo- 
tient of two algebraic polynominals in 
ascending even powers of the variable, 
and with constant terms equal to 
unity. If the coefficients of like pow- 
ers of T /Tg in the numerator and 
denominator are made equal, it is 
seen that the expression becomes a 
constant equal to unity for all values 
of the variable. Mathematically, this 
means that the derivative of !H 12 

with respect to (T /Tg)2, i.e. the slope 
of the curve of the function, is a con- 
stant equal to zero. 

There is no difficulty in equating 
the coefficients of (T /Tg)2, but what 
of the fourth -power term in the de- 
nominator ? To meet the condition 
for constant gain, this term must van- 
ish which means that 1 /ß2 must equal 
zero, or ß must be infinite. Hence the 
ideal flat response cannot be achieved 
with this type of compensation except 
in the practically impossible case 
where TF is infinite. We can, how- 
ever, approach the fulfillment of the 
conditions by making ß as large as 
possible so that 1 /ß2 approaches zero. 

Since we are able to equate only 
the coefficients of (T /Tg)2 the deriva- 
tive vanishes only at the origin, and 
the response curve does not remain 
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Figures 9 (top), IO (right) and I I (below) 

Figure 9 illustrates the general appearance 
of the load voltage er, across the load re- 
sistor and the plate circuit filter with a 
square wave input. Figure 10 shows the 
transient response of the compensated am- 
plifier for the two values of m compared 
with the uncompensated response. In Figure 
II, we see an enlargement of the transient 
response curves for the duration of one 
grid -time constant. The upper curve shows 
the response when I is made slightly smaller 

than /3e. 
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flat as T /Tg is increased, but instead 
is characterized by the behavior of 
the fourth -power term in the denom- 
inator. For fractional values of the 
variable, (T /Tg)4 will be a very small 
quantity, so that its effect will be 
slight up to the point where T /Tg - 1 

(the nominal cutoff). Beyond this 
point, as T /Tg takes on integer 
values, the denominator will increase 
in magnitude very rapidly, so that 
ultimately, 11-1 I will approach zero. 

Before evaluating the constants, 
some thought should be given to prac- 
tical limitations. The ratio, m, cn- 
trols the size of the resistance RF, 
which is limited because of the re- 
sulting d -c voltage loss across it. This, 
in turn, depends upon the size of R 
and upon the available plate- supply 
voltage, if a sufficient operating volt- 
age is to be maintained at the plate 
of the tube. We have determined that 
the low- frequency response is improved 
if ß is made large, and knowing that 
if we equate coefficients the constants 
will be interdependent, we conclude 
that m should be set at its maximum 
practical value. This is desirable also 
from the point of view of providing 
adequate decoupling. 

It is convenient, therefore, to con- 
sider in as fixed by practical con- 
siderations, and to determine the 
proper value of ß to achieve a specific 
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Figure 12 

Square wave response of the uncompensated amplifier 

The period is the same for all photos, ie., 

to T 2 - Tg or- =- =0.637 
2 Tg n 

response characteristic. Returning to 
Equation 18, and equating the coeffi- 
cients of (T /T,)2, it is found that 

Vm(m+2) =ß1 (20) 

This is a critical value of ß yielding 
the flattest amplitude response which 
does not exhibit a peak beyond the 
origin. If ß is made larger than 
the response will 'be poorer, while if 

r3 is smaller, the response curve will 
peak at some value of T /Tß greater 
than zero, and instead of being flat 
near the origin, it will start out with 
a rising characteristic. While ß, is a 
unique value, it is not necessarily the 
optimum value. It is reasonable to 
suppose that the response curve may 
be made to fall within a given plus 

(Continued on page 50) 

Figure 14 

With m reduced to 

2, it is no longer 

possible to achieve 

a flat wave top, 

since the frequency 

is too low for so 

small a value of m. 

0 
Here - = 0.82. 

r't 

Figure 15 

The square wave response when m = 2 and 

f3 = (in -1- I ). Here Cr is too large. 
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A HIGH - V O L T A G E 

Figure I 

Closeup of tube section of the high voltage 
supply. Note the short point -to -point 

connections. 

IT has been the trend for some time 
to employ electronic rectifying de -. 
vices for the production of high 

voltage plate power to the vacuum 
tubes of transmitting equipment. 
Motor -generator sets are considered 
outmoded for the production of high - 
voltage direct current plate power. 
And the elimination of rotating equip- 
ment affords not only more economical 
and efficient operation, but also elim- 
inates the maintenance problem which 
is of great consequence when motor - 
generator sets are employed. When 
rotating equipment fails, there is 
usually too much time lost off the air 
if auxiliary power supply equipment is 
not maintained, and the servicing of 
high- voltage armatures is an expen- 
sive and time consuming undertaking. 

On the contrary, electronic rectifiers 
provide quiet, clean operation, and are 
quickly started and stopped. The re- 
placement of exhausted tubes is ordi- 
narily the only maintenance required. 
Too, it is a relatively simple matter 
to filter out the noise component pres- 
ent in the output of the rectifier 
through the use of a carefully designed 
multi- section, low -pass, "L" type filter. 

Using Mercury Vapor Tubes 

by SCOTT HELT 

Chief Engineer, WIS 

Since the noise component at the out- 
put of a direct current generator is 
not always at the same amplitude, it 
is difficult to maintain the ripple at 
such a low level that it does not ap- 
pear as an appreciable modulation 
component in the carrier of the trans- 
mitter, with which the power supply 
is associated. High -voltage rotating 
equipment must be continuously serv- 
iced if any predetermined noise level 
to be tolerated at the output of the 
d -c generator is to be maintained over 
an appreciable length of time. 

A high -voltage plate supply rectifier 
unit of the electronic type was de- 
signed and constructed at this station. 
This power supply is giving continued 
and satisfactory performance under 
the rigorous conditions imposed in the 
broadcast service. 

Preliminary Considerations 

There are four preliminary design 
considerations. First, the load volt- 
age requirement is 1,600 volts, d -c 
and the total load current to be sup- 
plied is .768 ampere. Thus the recti- 
fier will be designed to supply .8 am- 
pere. This includes 32 ma bleeder I. 
Second, a three -phase, 220 volt, 60 
cycle, a -c supply voltage is available, 
and it is desired to use mercury vapor 
tubes. The low voltage drop of mer- 
cury vapor tubes will result in higher 
operating efficiency than would result 
if high- vacuum tubes were employed. 
Since the voltage drop is essentially 
constant throughout the working 
range of current, the voltage regula- 
tion will be superior to that obtained 
with high vacuum tubes. In addition, 
the use of three RCA type 872 -A 
mercury vapor tubes has been found 
to meet the load requirement with gen- 
erous safety factor. This tube will 
actually deliver a maximum load cur- 
rent of 2.1 amperes at 3,500 volts, 
with a maximum inverse peak voltage 
of 10,000 volts, and without exceed- 
ing the rated tube limits. 

In the third step, we consider the 
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three phase interconnected WYE 
(zig -zag) rectifier circuit, selected in- 
stead of a single phase circuit. Poly- 
phase rectifiers develop an output wave 
that is much closer to a steady d -c po- 
tential. Also a higher output voltage 
in proportion to peak inverse voltage 
is possible. The circuit chosen utilizes 
the possibilities of the transformers 
more effectively, and by interconnect- 
ing the secondaries, d -c saturation of 
the cores is prevented. When the cur- 
rent is allowed to flow in only one di- 
rection through the secondaries, the 
resultant d -c component of flux satu- 
rates the cores. This reduces the effi- 
ciency by increasing the magnetizing 
current, the hysteresis loss, and intro- 
ducing objectionable harmonics in the 
secondary emf. Interconnecting the 
secondaries in the manner shown re- 
quires that each half of the plate 
transformer secondary voltage rating 
be increased approximately 15% over 
that calculated for a straight delta -wye 
three phase half wave connection. 
This is to take care of the 120- degree 
difference between phases. 

The fourth consideration involves 
the permissible percentage of ripple. 
This was found to be .089%, and is 
based on results obtained in another 
rectifier constructed by the writer for 
use with high fidelity broadcast equip- 
ment. This will permit a noise level 
at the rectifier filter output consider- 
ably lower than the present average 
found in high quality broadcast equip- 
ment. The present percentage of rip- 
ple tolerated in commercial equipment 
is found to be .25 to 1.0% in some 
cases,' but the designer is looking to- 
ward the future, when mandatory 
higher quality performance by the li- 
censing authority will necessitate re- 
duced noise level in the transmitted 
signal. 

The ripple frequency will be 180 cps 
for the three phase half wave circuit, 
as compared with 120 cycles for the 
usually employed single phase full 
wave circuit in rectifiers, designed to 
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meet the present power requirement. 
The ripple frequency increases and the 
ripple amplitude decreases as the num- 
ber of phases employed is increased. 
Thus, proper filtering in this case will 
resolve into a simple problem, and the 
actual filter components will not prove 
expensive, nor of great physical size. 

A schematic diagram of the basic 
circuit is shown in Figure 4. A table 
of circuit characteristics is shown in 
Figure 3. 

The Design 

A two section "L" type, low pass, 
inductance -capacity filter is used, since 
multi- section filters of this type result 
in low peak anode tube current, high 
tube and transformer efficiency, and 
good voltage regulation. Assuming 
that the inductive reactance of the 
choke in each section is large in com- 
parison with the reactance of the 
shunt capacitance, the required LC 

Figure 2 

The three -phase, half -wave, interconnected 
wye (zig -zag) high voltage plate supply 
rectifier, rated at 1600 volts d -c, .768 am- 

pere, at the load. 

product for each section of a filter 
having n sections of the L type is ap- 
proximately . . . 

nVcci + 1 

LC = 0.0253 (1) 
f' 

When the d -c resistance of the choke 
is small as compared with the induc- 
tive reactance of the choke, the 
smoothing factor is approximately 

a= 
XL - Xc 

= w2 L C-1 (2) 
Xc 

Assuming the filter reactors Li and 
L2 are to be so designed as to have a 

d -c resistance of approximately 50 
ohms for the first reactor, and 25 ohms 
for the second reactor, En input to 
the filter will be 1,600 volts plus 
(75 ohms X .8 A) or 1,660 volts. 
This allows for the IR drops through 
the filter reactors, and will require 
that EY (per / secondary at the plate 
transformers) will be 1,660/2.03 or 
817 volts. Actually, the transformer 
manufacturer can be allowed to sup- 
ply transformers rated 835 volts per 
one -half secondary, to allow for the 
ten -volt drop through the 872 -A mer- 
cury vapor tube, as indicated by the 
tube manufacturer, and for trans- 
former losses which cannot be well an- 
ticipated in advance design. The plate 
transformer primaries can be tapped 
plus or minus the average rms line 
voltage to provide for d -c output volt- 
age adjustment. 

From the above calculations and the 
table (Figure 3) it can be seen that 
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the inverse peak voltage per tube will 
be 1,660 x 2.09 Ed -c or 3,469.4 volts. 
This is well within the maximum safe 
operating limits of the 872 -A tube, 
which has a maximum inverse peak 
voltage rating of 10,000 volts. Long 
life can therefore be anticipated from 
the tubes, and no tube should "flash- 
back" when the plates go negative on 
the negative alternation of the sine 
wave -even though the rectifier were 
operated at twice the rated capacity. 
This is generous safety factor. 

Therefore, the plate transformers, 
three in number, can be specified as 
capable of developing 835 volts, rms 
per one -half secondary, with primaries 
designed for 220 volts, 60 cycles, a -c, 
and tapped at 210, 215, 220, 225, 230 
and 235 volts. 

After assembly, the primaries should 
be tested at 2,500 volts, rms, at 60 
cycles, for breakdown, and the sec- 
ondaries tested at 7,500 volts, rms, 
60 cycles. The primary and secondary 
connections and taps must be brought 
out to ceramic insulated terminals for 
ease of connection to the external cir- 
cuit. The plate transformers must be 
air insulated, self -cooled, fully encased, 
and constructed for 55- degrees centi- 
grade maximum temperature rise. 
The windings must be electrostatically 
shielded, coils vacuum varnish impreg- 
nated, all mountings compound filled, 
and all the assemblies moisture 
proofed. 

The Filter Design 

The filter is designed as to draw 
continuous tube current and to so at- 
tenuate the a -c ripple component that 
it appears as only .089% at the out- 
put. If the inductance of the first re- 
actor is made sufficiently large, the 

Ed-c 

Id-c 

Er.. 

Emaz 

Secondary Irme 

Secondary kva 
in terms of d -c 
load 

Primary kva In 
terms of d -c 
load 

Trans. ay. kva 
in terms of d -e 
load 

2.03 E, 
LI7 E. 
0.827 Ern.: 

1.73 Irin. 

0.854 Edo E. equals 

1.21 Ed-e 

2.09 Ed -o 

0.577 Ed -c 

Max. rms Input 

Max. d -c output 

Ripple fre- 
quency. F 
equals f r e - 
quency of 
power supply 

RMS ripple volts 

1.71 Kva 

1.21 Kva 

1.46 Kva 

41% MPIV 

82.7% 
MPPC 

3 F 

0.180 SI, 

Figure 3 

Above data assumes sins wave supply, 
anced phase voltage, zero tube drop, pure 

resistance load, and no filter used. 

bal- 

load current will become essentially 
constant, and the current in each 
phase of the circuit will resemble a 
square topped pulse. It is necessary 
to calculate the minimum amount of 
L which will permit this condition. 

The a -c component for this type of 
rectifier at the filter input is .180 Ed -o. 
From the table of characteristics for 

this type of rectifier we see that Ed 
is equal to 2.03 Ey ; Ey having been 
specified as 835 volts. Thus, Eve equals 
1,695 v. and the a -c component at the 
filter input equals .180 X 1,695 v or 
305.1 volts. The a -c ripple component 
at the d -c load will be .089% or 1,600 
X .00089 or 1.43 volts at 180 cycles, 

the fundamental ripple frequency. 
The filter attenuation factor will be... 

a -c voltage across load 

a -c voltage across filter input 

1.43 v 

305.1 v 

.0047 

The minimum amount of inductance 
it is permissible to use for this at- 
tenuation factor at L1 is such that 
27c FL, 

must not be less than .25, 

or 

or 

(3) 

R1o.d 
where . . . 

ET, 

RT, = -- + Rd-,, of 14, L. . 

Ir. 

O XL = R1oad/4, and R1oad = [ (1600/.8 ) 
+ (.8 x 75)] = 2,060 and min. XL = 

2060 

4 

= 515/6.28 x 180 = .49 H. 
In practice a considerably larger in- 

ductance will be specified. This is so 
(Continued on page 26) 

Figure 4 
The basic diagram for the three -phase, half - 
wave, interconnected wye (zig -zag) rectifier 

circuit. 

= 515 ohms. L1 = 515 /2tF 
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01k/iM/lT 
RESISTORS 

function under all 
variations of 

climatic conditions .. . 

Extremes of climate are an old story to Ohmite Resistors. 

These rugged wire -wound vitreous enameled units have 

proved their worth in both the freezing cold of the arctic 

and the heat and humidity of the tropics. Often the same 

resistors face both extremes as they go from one climate 

to the other, yet they keep doing their job accurately, 

dependably, because they are built right. Ohmite Resistors 

are used today in endless variety and number in war and 

industry, and are ready to aid in the development of new 

devices for tomorrow. 

There are many types and sizes in regular and special units to 

meet practically every requirement. Units produced to Govern- 

ment specifications. Ohmite Engineers are glad to help you. 

Write on company letterhead for 9G page Catalog and 
Engineering Manual No. 40 -a helpful guide in the 
selection and application of Rheostats, Resistors, Tap 
Switches, Chokes and Attenuators. 

OHMITE MANUFACTURING CO. 
Foremost Manufacturers of Power Rheostats, Resistors, Tap Switches 

4870 FLOURNOY STREET, CHICAGO, U. S. A. 

r 

COMMUNICATIONS FOR APRIL 1943 25 

www.americanradiohistory.com

www.americanradiohistory.com


the reactance of the first filter choke 
will be large as compared with the 
reactance of the first filter condenser. 
(Xn1 > XQ1) . This is so the recti- 
fier tube current will be rectangular, 
in order that current will flow during 
the fullest possible operating period of 
each tube. This will materially increase 
tube life. 

The actual value of L and C for 
each section of the filter, to keep the 
ripple within the required limit of 
.089% at the output, are calculated as 
follows . . . 

.0047 = 
1 

(2 7Z F)' Ll L2 Cl C2 

Since the equation can be solved 
only by the product L1 L. C. Ca it is 
necessary to select arbitrarily either 
the desired value of L or C and solve 
for the other. As filter condensers of 
the high voltage type may be secured 
in standard values, it is always ex- 
pedient to select arbitrary values of C for the two sections of the filter. The 
values of L will be calculated. 

To insure good regulation, even 
though the load current should fluctu- 
ate over wide limits, the second filter 
condenser should be fairly large -to 
insure sufficient reservoir capacity. 
Let us choose 8 mfds for this section, 
and 4 mfds for the first section. 

Rearranging the equation to deter- 
mine the value of L required in each 
filter section : 

(4) 

.0047 = 

(and) I-1 L, = 
.0047 x 163 X 

10° x 32 X 10-v 

1 

(27cF)' x L1 L. C1 C, 
1 

1 

47 x 10' X 163 x 
10° x 32 X 10' 

1 

47 x 163 X 32 X 10' 
10° 

245152 
= 40.79 h 

In order that the two sections of 
the filter may have the same cut -off 
frequency F0 = Fo and L, C1 must 
equal L, C,. This is because the cut -off 
frequency is inversely proportional to 
the square root of the product of L 
and C in each section. Since 4 mfds 
of capacity have been chosen for the 
first section, and 8 mfds for the second 
section, it follows that L in the first 
section must double that of the second 

Figure 5 
The completed power supply in case de- 
signed to match the transmitting equipment. 

section. We also see by ratio and pro- 
portion that if we use 9 h in the first 
filter section, and 4.5 h in the second 
filter section, that this product of 40.5 
h is sufficiently close to the calculated 
product of 40.79 h for L1 L2 to fulfill 
the design requirement for all prac- 
tical purpose. Thus, L in the first 
filter section will be made 9 h and 
the second reactor will have an induc- 
tance of 4.5 h at .8 ampere. 

Therefore . . . 

L1 CL = 9 X 4 X 10-° = 36.0 X 10-° 
L, C, = 4.5 X 8 X 10-° = 36.0 X 10-° 

It is seen that the cut -off frequency 
in both sections will be identical. This 
will fulfill the atténuation factor of 
.0047, closely. 

The cut -off frequency in the low 
pass filter will be : 

1 

Fa= 
nVLC 

1 10' 

3.14V36 X 10-° 

(5) 

113.04 

= 8.8 cps 
It is seen that the cut -off frequency 

of 8.8 cycles is well below the ripple frequency of 180 cycles, and excellent 
attenuation of the hum component is to be realized. In fact the a -c com- ponent in the output will be 1.43 volts 
as compared to 1,600 volts d -c. 

The attenuation of the a -c compo- nent through the filter in db will be 
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E1 
db = 20 Log,° - 

Ea 

305.1 
= 20 Log,,, 

1.43 

= 20 x 2.32838 

= 46.5 db 

Construction of Unit 

In the construction of the rectifier, 
the components were. housed in a 
suitable metal cabinet, provided with 
interlocks at the doors so that the op- 
erating personnel is protected against 
coming into accidental contact with 
the high voltage. These interlocks 
cause the main power relay to drop 
out when either front door is opened. 

A time -delay relay of conventional 
design is provided so that the fila- 
ments of the rectifier tubes may be 
heated fully before the plate voltage is 
applied. An auxiliary set of contacts 
has been provided on the relay, so 
that in event of a momentary power 
failure at the transmitter, not of suf- 
ficient duration for the filaments of 
the mercury vapor tubes to cool off, 
this circuit may be closed by means 
of a single circuit momentary contact 
push -button to eliminate the time de- 
lay. The starting and stopping of the 
rectifier, too, is controlled by means 
of a momentary contact push -button 
station mounted on the transmitter 
proper. 

A three -gang, rotary six -pole per 
section switch is mounted on the con- 
trol panel of the rectifier, to which 
the taps from plate transformer pri- 
maries are brought out. This allows 
convenient control of the d -c output 
voltage by means of regulation of the 
primaries. A rotary . voltmeter switch 
is also mounted on the rectifier control 
panel to provide a convenient means 
of measuring the line voltage at each 
phase. It will be noted that the fila- 
ment transformers are so connected 
that each is operating across a sepa- 
rate phase, so as to balance the load. 
Indicating instruments are provided to 
meter line voltage, load voltage, and 
load current. 

In Figures 1 and 5, appear views 
of the supply, showing the general type 
of construction used. This rectifier is associated with a Western Electric 
five -kilowatt transmitter, to provide 
plate supply to the speech amplifier, 
low -level modulator (both operating 

(Continued on page 721 
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ICA 
7/f,oided Poet 

CAPACITORS 
The condenser line which has contributed 
most toward the elimination of production 

stoppages during these critical times! 

More than eight years ago, Micamold pioneered the de- 
velopment of paper condensers molded in balcelite.Through- 
out the fields of communications and electronics they quickly 
became accepted as the finest capacitors of their type, and 
their claim to this honor has not been challenged. Since 
Pearl Harbor, when the emergencies of war demand 
breathtaking speed in "getting the goods" to the A 
Forces, Micamold Molded Paper Condensers have per- 
formed as a superb alternate for mica condensers and, as 
such, have helped save the day on hundreds of occasions. 

Remember, please there is only one MICAMOLD -but there's a MICAMOLD CAPACITOR for all 
communications and electronic applications 

HERE'S ONE GOOD THING 

YOU CAN'T OVERDO- 
M0125 

beef kúizag AZUa,t Veadd 

RECEIVING AND TRANSMITTING MICA CAPACITORS 

MOLDED PAPER CAPACITORS 

OIL IMPREGNATED PAPER CAPACITORS 

DRY ELECTROLYTIC CAPACITORS 

MOLDED WIRE WOUND RESISTORS 

Let MICAMOLD help solve your capacitor problems. Write today: 

MICAMOLD RADIO CORPORATION 
1087 FLUSHING AVENUE BROOKLYN, N. Y, 
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THE theoretical gain in radiation 
efficiency obtained by inductive 
loading of a small antenna at a 

point half -way or more than half -way 
from the ground to the top, has been 
recognized for several years. A num- 
ber of such installations have been 
made. However, there are two very 
serious drawbacks to such construc- 
tions. 

In the first instance, the power 
losses in this inductance offset all the 
gain, unless the inductance is of ex- 
tremely high Q. The second complica- 
tion involves the mechanical difficul- 
ties of constructing a small, light 
weight, weatherproof inductance of 
high Q, and capable of handling large 
voltages and currents. In addition 
there are the difficulties of tuning it 
after installation. 

When the Columbia Broadcasting 
System proposed such inductive load- 
ing at a point 330 feet above ground 
in a 500 -foot vertical radiator at 
WBBM sonic time ago, it became ap- 
parent that a better mechanical way 
of accomplishing the purpose was bad- 
ly needed. The following method was 
accordingly developed and installed, 
and was found so successful that a 
similar installation was made at 
WABC. 

The tower was broken by a section- 
alizing insulator at the 330 -foot level, 

TRANSMISSION 
LINES AS REACTORS 

In Antenna Construction 

by DR. VICTOR 1. ANDREW 
Victor J. Andrew Company 

Figure I 

A conventional split tower, originally in- 
tended for inductive loading at the upper 
insulator. Use has been made here of the 
lower portion of the tower as the outside 
conductor of a concentric feed system, by 
installing the antenna feed line A. The 
addition of the tuning capacitance B 
creates the desired inductive reactance at 
the point of coupling. C is the top of the 

antenna house. 

with the expectation of installing an 
inductance connected across this in- 
sulator. In the novel solution devel- 
oped, instead of connecting an in- 
ductance across this insulator, the two 
conductors of a transmission line were 
connected across this insulator. The 
other end of the transmission line was 
brought to ground. Across the end 
of the transmission line on the ground, 
a reactance (inductance or condenser) 
can be connected. With any length 
of transmission line and any desired 
reactance at the upper end of the line, 
a required value of reactance across 
the bottom of the line may be found 
(either by calculation or by experi- 
ment). 

In this installation, the length of 
the transmission line was close to a 
quarter- wavelength. It was therefore 
apparent that a capacitive reactance 
was needed across the bottom of the 
line to produce an inductive reactance 
across the top of the line. The line 
also gives a much higher Q than can 
he obtained with a coil. 

The construction of this line from 
the sectionalizing insulator to ground 
is much simpler than it at first appears. 
Since one side of the line is connected 
to the tower below the insulator, it is 
possible to use the tower itself as one 

u -h -f transmission lines to auxiliary 
antennas on top of the tower, sampling 
lines for measuring magnitude or 
phase of current at points near the top 
of the tower, or power coaxial cables 
if it is desired to couple part of the 
transmitter power directly into the top 
section of the antenna. 

There are other interesting theoreti- 
cal possibilites of this method, which 
it is hoped can be given more thorough 
investigation when engineering devel- 
opment can again be devoted to broad- 
cast station antennas. Let us, how- 
ever, now take one of these theoreti- 
cal cases, and assume that an engineer 
wishes to make some adjustments of 
the antenna tuning equipment. We find 
that inside the antenna tuning house, 
he is looking at a three terminal load, 
the two insulated leads and the ground 
return. One condenser has been pro- 
vided, which will when tuned, change 
both the ratio of currents in the two 
leads and the phase difference between 
these currents. (Proper indicating in- 
struments may readily be provided for 
indicating currents and phase differ- 
ence.) It is most unlikely that the 
accidental combination of phase and 
current ratio obtained with this one 
condenser will be the one which will 
produce optimum results. It is pos- 

ble, however, to use a network of 
o or more tuning elements to feed 
ese two branches of the circuit, to 
tain any desired combination of 
ase and current ratio in these loads. 

here are interesting possibilities of 
her a mathematical or experimental 
ution of this problem to obtain op- 

nurrt antenna performance. The 
oad term optimum performance is 
ed, since in broadcast antennas this 
y mean either maximum ground 
ve field intensity, or maximum fad - 
-free area. In a high powered Sta- 

n, the former is wanted in daytime, 
d the latter at night. In the con - 
uction discussed, where all tuning 
trois are in the antenna tuning 

use, the antenna can readily be 
itched by relays to give different 
formance day and night. 

(Continued on page 50) 
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of the conductors. The other conduc- ing 
tor was suspended inside the tower, and do 
insulated from the tower, Figure 1. an 
By making the insulated conductor of str 
13A" copper tube, it was possible to con 
carry inside the tube the wires sup- ho 
plying power to the lights on the top sw 
of the tower. Other possible circuits per 
which may be carried in this tube are 
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Wherever man goes even when 
he's slashing through primeval jungle in some 
remote corner of the South Pacific, he is not 
alone, thanks to the existence of the two -way 

radiotelephone. In tomorrow's world, this new 
medium of communication will become an active 
part of your business and social life. And when 

hostilities cease you can look to Jefferson - 
Travis for the finest radiotelephone equipment 
made. As pioneers in this field we have devel- 

oped new and exclusive improvements for 
this remarkable electronic achievement. Today 
they are employed by the United Nations 
everywhere - tomorrow they will be yours! 

JEFFERSON -TRAVIS 
RADIOTELEPHONE EQUIPMENT 

N E W Y O R K W A S H I N G T O N B O S T O N 
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CLOSED -FORM STEADY -STATE 
THIS paper covers a discussion 

of the application of a simple but 
very useful theorem represent- 

ing an extension of Laplace -transform 
methods in which the solution for the response of an electrical system is written as a Bromwich integral by vir- tue of the Mellin inversion theorem.' 
To the best of the writer's knowledge, 
the extension used here was first pre- sented by Professor A. Hazeltine of the Stevens Institute of Technology. 
He described the method in a lecture course on operational methods, given at the Institute during 1939 -1940. 

To cite a simple example of the type of problem involved, suppose it is desired to find, in closed form, the periodic current in an inductor of in- ductance L, resistance R, when a rec- tangular wave -form voltage (similar to pair 6, Table 1, Figure 1) defined by 
e = E = constant, nT < t < nr + T/2 = o ,nT-{-T /2 <t 

(n + 1) T 

(1) 
is applied to the inductor, where T is the period of the wave and n is any integer. The classical method of solu- tion of such a problem is well under- stood"; but in view of the modern 

methods available, the classical method 
seems somewhat lacking in compact- 
ness of form and thought. 
The Laplace Transform 

The method of procedure is much improved without loss of rigor by the 
use of the Laplace- transform and as- sociated tables of integrals'' 6 Briefly 
outlined the method is as follows : Given a function of time f (t), such that f(t)= o for t<o, and let p= x-I-jy 
where j = N/ _ 1, y is real, and x is real and greater than zero. If x can be chosen so that the integral 

f (p)°f cct(t)E Ptdt 

exists, then f(p) is called the La- 
placian transform of f (t). 

For lumped- constant network an- 
alysis we need two other fundamental 
transforms: 

/ 

\aT/ 

1Jo¡a{E1tdt=- 

f(°) +pf (p) 
3a 

(Jfdt). [ffdt]6 Ptdt=- p[ffdt)+ )) 3b 
!Y 

t =o 

If now, we identify f (t) with some 
current, i(t), in a network, then 

Figure I (righf) 

For Periodic Applied Voltages 

by SIDNEY FRANKEL 
Radio Engineer, Federal Telephone & Radio Corp. 
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TABLE 1 PERIOD 
SINGLE PERIOD 

WAVE SHAPE 
TIME FUNCTION 
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RESPONSE OF NETWORKS 
s f (t) dt becomes the accumulated 
charge, q(t), and [S f dt] t=o the initial 
charge, q(o) (on a capacitor, for in- 
stance). Thus equations (2), (3a), 
and (3b) are re- written. 

t(P) f Tat dt 

(l 

ddt)-- i(o) *P 

( 
j;) 0- 

9P 
+ P 

We emphasize that i(o) and q(o) 
are the values of i and q at t = o. In 
case i(o) = q(o) = o the trans- 
forms equations (4a) reduce to the im- 
portant forms 

T(p)=f o°i(t)C Ptd.t 

Fundamental Examples 

As fundamental examples, the trans- 
form of the instantaneous voltage 
drop across a resistor, Ri is Ri; the 
transform of the drop across an in- 

di 
ductor, L- is Lpi; the transform of 

dt 
$idt 

t the drop across a capacitor, , is 
c 

i 2 - . Now if we compare these three 
pc 
forms with the expressions for volt- 
age across these same elements when 
a steady alternating current flows 
through them, namely, RI, jo LI, and 

1 
, we see that we can get the 

jwc 
transforms of the instantaneous volt- 
age drops merely by writing p for 
,fco and i for the effective value I in 

the usual a -c expressions. Of course, 

this 
is true when, and only when 

i(o) = q(o) =0. 
The transform of a constant, E, is 

very useful and is easily seen to be 

E (p)-E e-ptdt 

It is also seen that the transform 
of the sum of any number of func- 
tions is the sum of the transforms of 
the individual functions, providing all 

Figure 2 (right) 

transforms concerned exist ; for 

C 
E ñ(p)J-/ IfK(t)l Ptdt 

o LK=i J 

f K(t) = E Ptdt= K(P) 
Ko1 

Application of the Laplace Transform 

With this basic theory the solution 
of network problems is illustrated with 
the resistive inductor previously men- 
tioned. We start, however, with a 

constant voltage E suddenly applied 
at t = o, so that 

LdttRi=E , t>o 

Multiply both sides by E- °tdt, and 
integrate from zero to infinity. By 
equations (4) and (5) 

-Li(o) +(pL +R) 
= P 

E t i(o) a =- 
LP(pta) p +a L 

E E i(0) 
Rp R(pta)+ pta 

TABLE 1 CONT'D 
PAIR 

NO. 

SINGLE PERIOD 

WAVE SHAPE 
TIME FUNCTION 

ET(t) 
TRANSFORIA 

ET (p) 

PAIR(2) WITH ,Ci=a E r -OCTp 257-a-7E 
a (7-a)Tp l 

+ 
-yT 

+0(.6 p} 
t+cT ' II- 

0 lXie'Y'älËl 

PAIR (7) WITH 7'.2 a 
( EQUAL SLOPES) 

E a Tp 2 I- E ) 
p(Tp 

OM 2'r?' 
o<agl 

9 66. 
PAIR (7) WITH a-O 7Tp 

) 
E 

(I 
+E 

1 .TP / 

71- , 
0<'7S .i 

ICi 

PAIR (7)WITH'Ir-a E [ItaTp]E-aTPI 
J 

211 

aTp jll 

II A 
Esin T t,o ét %2 

TST -aEsin T t,/2= 
2TrE(I{E p2)( ItaE pZ ) 
T 2+ 27f 2 

P ( T) 
T/2 

oSa<co 

PAIR (II) WITH A=I 
2 

27E (ItE PI ) 
T p2+(*)2 

2 T 
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, 

{ 
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' 
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2/TE ItE p 2 
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T 
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From tables of integrals' it is read- 
ily ascertained that 

a, 
I _ / E-(p+a)tdt 

1:"-a* Jo 
i.e. 

lE 
I 

1 / +a 
The well -known solution for the 

current is, therefore 

i=R_RE-at+(o)E-at 

Now suppose that the rectangula) 
wave of equation (1) is applied at 
t = o, and suppose further that 
i (o) = o. The transform for the 
voltage is 

%z -pt ¡ '/'2 _ t K«g)T 
(p) =EL E dt+E / E pdtf .. «E E-ptdt 

T 
KT 

Er -QT T 
- FL-ItE z +E_p -E 2 +.......1 

E 

2 ) 
l P(I +E 

The transformed differential equa- 
tion is, therefore, 

(pL +R)T= E 

-pT)p I +E 

t E 
0 

° L(t)E -Ptd 
p (pLtR)(I +E 

_pi 
2 ) 10 

or 

Equation (10) is not readily solved 
for i(t) by recourse to a table of in- 
tegrals. The best approach is the 
direct solution of equation (2) by 
application of the Mellin inversion 
theorem, which involves contour in- 
tegration in the complex plane'''' 7. s 

By this theorem the solution of equa- 
tion (10) is 

Pt d % E p za L 
Br p(p+00(1+E 2 

-pT 
) 

a= 
n 

the integration being carried out along 
a contour in the complex p -plane 
represented by a line to the right of, 
and parallel to, the y -axis, closed by 
an infinite semi -circle to the left. The 
contour thus encloses all singulari- 
tiese' 9 of the integrand of equation 
(11), which are simple poles corre- 

sponding to 

- p(p +) (I +E 
PT 

2 a 
= 

o 

ie., 
p =o, - cc 

and -PT 
I.E 2 =o 

From the latter 
-p. 

E 2 
= -I 

-1:2-=loo (-1)=1i (2n41)7T, 
2 

or, 

P =+J 
2 (zT« )7r 

, n=0,1,2,3 

nco, 1,2,3. 

12 

The solution of equation (11) is 

e 

Figure 3 

Four pole linear passive network terminated 
in resistances R. 

simply the sum of the residues at the 
poles'''' e We have 

Res (o) _ _ za zR 

E -cct 
Res(-a)- 

-a(áT - 
R 

I*E 2 ) 

2(2n« i)7r` 
1 

Res (ti 

E- at 
áT 

I+ E 2 

exp (± i 2(2nT') IT) 

2 (zn +i)Ir1 ..2(CT +l)Tra 
z e p : 2 (zn +IJir -T 1 J T ) (J T 2 )J 

Since these latter roots occur in 
conjugate pairs, we can write the sum 
of any conjugate pair as twice the 
real part of either of the pair ; thus 

Res (J 
2(211. ')it)+ Res(-J 22(2;')n) ) 

z L Rsin (en.1)tJt- (en.1)wL cos(2ni¡wt 
(2 n.1)'n R2* (2n 02w2 L2 

where we have written 

n=o,1,z, 

27c - = w = 
T 

fundamental angular frequency of the 
applied voltage. Putting these results 
in equation (11) we get, for the cur- 
rent 

l-E{ 
E-at +2r [RSInWn t-tJnLCosGJntl1 

zR R 1«Evc z n`,ozn.i R2 
W 

zLz J1 
n 

where 
(Jn' (2n.I)(J, nn o,1,2, 13 

Except for the second terni in the 
right member, equation (13) repre- 
sents the Fourier analysis of the 
steady -state response current. The 
second terni is obviously the starting 
transient, since it tends to zero as t 
increases indefinitely, whereas the re- 
maining ternis repeat in magnitude 
with frequency co. 

The important point to notice is that 
only poles which lie to the left of the 
imaginary axis can give rise to terms 
in the solution which decay steadily 
with time; if a pule pK lies on the 
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imaginary axis, the corresponding fac- 
tor EP.' can only oscillate, but never 
decays. 

Thus it is clear that the transient 
part of the solution is due to poles to 

left of the imaginary axis; and by 
subtracting this transient part from 
the actual solution, we obtain the 
periodic solution. 

Periodic Solution ... Closed Form 

To obtain the periodic solution in 
closed form, however, it is necessary 
to alter the method. The procedure, 
as stated previously, is, as nearly as 
the writer can ascertain, due to Pro- 
fessor Hazeltine. In equation (11) 
we substitute 

°o -KPT r 
I 'LJ (-I) E 2 

Ise PZ K.0 

getting t-Vid E oo 
K 

Ep(p z 

27rJL Ko Br p Ip+aJ 

in which it can be shown' that 

13(t- &T) 
2 dp= o 

Br p(p+a) 
for t < zT 

The physical interpretation of equa- 
tions (14) and (15) is that equation 
(14) gives the solution for the current 
period by period. For our purpose, 
any one period after t = o will suffice, 
and for greatest simplicity we choose 
the first period after t = o. Thus the 
actual current in the first period is 

i It E ¡Eptd _! PIt -kz) 
a 

) zñL J P(p.a) EP(P.a) p 16 

`) Br Br 
but 

d 1 f -1 f PP 
Ept«a - LI Br 

+o<t<cp 

p(2) 
r T 

E Pl =á I I- aÌt-/2)l 
Br « LLL 

JJ 
+z <t<co 

-o 'o<t< z 
Thus the actual current in the first 
(:eriod is 

1,, (t) -74E--(1- E -at) 'o<t< i 
E -a(i %) -oft 

(E -E ) ' 2<t<T 

The transient current is due to the 
pole at p = - a. We have already 
found this (equation (13) ) to be 

17 

I*Ea 18 

The periodic part of the current for 
the first period, and therefore for all 
periods, is 

Ip=1a -It 

which, from equations (17) and (18), 
is 
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Sky power depends upon both the qual- 

ity and quantity of fighting planes. 

And here's how Westinghouse helps build 

American sky power through the mass 

manufacture of quality electrical equipment 

for aircraft. 

First, our engineers tackled a limited 

number of difficult electrical equipment 

problems. Their valuable "know- how," 

acquired in the manufacture of a variety of 

products, soon placed this aviation equip- 

ment on the production lines. 

Second, on the production lines, these 

aviation products were built in mass quan- 

tities ... built with precision . .. all super - 

checked for quality ... and now proved 

in action. 

This "know -how" for building similar 

electrical aviation equipment is yours for 

the asking. J-03184 

èstinghouse 
SMALL MOTOR D I V I S 

GENERAT S 

Develop 5.7 kw at 28 
volts. Weight, 43.5p, unds. 
Available with brush s for 
use to 35,000 feet. 

BLOWER MOTORS 

Cool radio transmitte 
Available in 400 -800 cyc 
models. 6700 rpm. Prec 
sion -built to meet rigi 
specifications. 

RELAY SWITCHES 

Operate with any 28.5 - 
volt D. C. generator up 
to 200 amperes. Designed 
to withstand extremes of 
weather, temperature and 
vibration. 

DYNAM ORS 

Convert ba -ry voltages 
to values s able for radio 
transmitt= s, receivers and 
inter ph. es. Lightweight, 
comp- t. Models with 
outp s ranging from 15 
wa s up. 

ESTIHGHOUSE ELECTRIC & MFG. CO., EAST PITTSBURGH, PA. 

S 

VOLTAGE REGULATORS 

Regulate full range of en- 
gine speed and load for 50- 
100 -200 ampere generators. 
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i 

z<t<T 

Transforms for Periodic Voltages 

We have already obtained the 
transform for the rectangular wave 
(equation (9) ). The general expres- 
sion for the transform of a function 
periodic after t = o is readily obtained. 
Thus, let 

ER) .0 ,t<o 
=E(tK7), ,t>o K =,,l,, 

we have 

E(p):f ENE-ptdt 

f (')r t 
E(t)E P dt 

Ko Kr 

In the gene r a 1 integral, let 
t = l -1- k T, so that 

CO 

E (P) =Z f E(aKT)E-p(A+KT)di 
K.o ° 

fE(a)E-P(A+Kt)dñ 
by es L 

= 
fTE (A) E Pd ̀  E-K rp 

o Ko 
T J E(t)Erat 

(p) 
I_E-rrp - 

I E 
TP 

where_ 

Er (p) ,f rE (t) E -pfd t 
o 

The values of E T (p) for some use- 
ful types of wave -forms are listed in 
Table 1, Figures 1 and 2. The trans- 
forms are listed as "pairs" in line 
with accepted terminology'. The first 
column lists the pair number used for 
identifying each function. The second 
column shows the shape of the voltage 
wave and the third column indicates 
its analytical formulation. Finally the 
last column gives the value of E T (p) 
which is to be divided by (1 - E -PT) 
to get the whole transform. 

Pair (1) which appears quite im- 
practical, is given first because from it 
pairs (2) to (10) inclusive, are readi- 
ly derived by passage to suitable 
limits. In particular, if in pair (6) 
we set ß = / we get 

E 
I 2 ET= 

P 
I E 

so that the transform is 

_T_p 

E I -E 2 
E 

p -rp _71 1 

I E 01 *E 2 

as previously obtained (equation (9) ). 

Response to "Square" Waves 
Let a voltage given by equation (1) 

2C 

1 

R IRI 
?EI 

R 

2L 

2C 

e 

Figure 4 

Wave filter half sections, wherein (e) is a 
low -pass mid- series input type; (b) -low- 
pass mid -shunt input; (c)- high -pass 
series input; input; (d)- high -pass mid -shunt input. 
By the reciprocity theorem, the output volt- 
age e_is the same for (a) as for (b), when 
the applied voltage E is the same for both. 
The statement applies also to (c) and (d). 

be applied to a four -pole linear passive 
network (Figure 3) terminated in 
resistances R. For quiescent initial 
conditions (all charges and currents 
equal to zero), the transforms of the 
differential equations of the network 
may be written in the form 

I at7= Ea .(a_i, ,n) 

in which the Z's are merely the mutual - 
and self- impedances of the n meshes 
of the network at angular frequency 
to, but with jto replaced by p, and in 
which 

Et=o (a=2,7. 

e being given by equation (9). From 
these the output voltage transform is 

z Yo(p) E 
0 

Z 
°(p) p (1 * E 

Pz 

where Z0 is the determinant of the net- 
work, and Y. is the cofactor in Z,o, 
of the row that corresponds to the 
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input mesh and the column that 
corresponds to the output current °. 
From these the output voltage is 

e = RE ` Yo (p) E Ptdp J - 
Br PZ 040r( Pz 

provided this integral converges when 
an appropriate contour for integration 
is selected. Assuming the network 
parameters may be lumped, the admit- 
tance Y0 /Z° can be converted to a ra- 
tional fractional form. Let this form 
be A (p) /B (p) where A and B are 
rational integral polynominals in p. 

As previously stated the solution 
consists of a periodic part and a tran- 
sient part. For passive networks all 
zeros of pB(p) (1 + E -Te /2) lie on, 
or to the left of, the imaginary axis. 
The transient part of the solution is 
obtained by finding the residues of the 
poles to the left of the axis. Such 
poles can only be contained in the 
function B(p). It is readily seen that 
all roots of B (p) = o must lie to the 
left of the imaginary axis. For by 
fundamental circuit theory° the roots 
of B (p) = o determine the natural 
modes of oscillation of the network. 
In any physical network these must be 
such that the oscillations die out 
eventually ; i.e., the roots must have a 
negative real part. Suppose B (p) = o 
has only simple roots ak(k = 1, ... , 

n) such that A(at) ± o for every k. 
The residue at any point at is 

Res(a )_ -TaK 
aKß (axl E 

where 

dd 
B ( )-`ip 

I -aN 

aKt 

.,n 
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st le 019 
OneED IN IN A SINGLE MOUNTING 

STILE 

THE ADVANTAGES 
OF A COMPLETE 

LINE HOUS 

* 

E1 

STANCOR Professional Series 
Transformers' case design com- 

bines a smart appearance and uniform 
pattern with rugged mechanical con- 
struction. The reversible mounting 
feature increases the range of applica- 
tion. Uniform mounting centers are 
maintained for each case size; thus, 

accurate chassis punchings may be 
made with assurance of easy instal- 
lation or replacement. 

This line of Stancor transformers 
combines sound engineering with 
highest quality materials and preci- 
sion manufacturing. No sacrifice of 
quality is tolerated. 

For further information write for catalog No. 240 

STANDARD TRANSFORMER CORPORATION 
1500 NORTH HALSTED STREET CHICAGO DIMENSIONS 

Professional Series Transformers 

Case 
Type 

H W L MW 

RA 2/s" 2" 27/16" 19/16" 

RB 31/16' 2W 23/4" 113/16" 

RC 35/8" 29/16" 31/16" 115/16" 

RD 37/s" 3" 41/2" 27/16" 

RE 5" 37/8" 5" 33/16" 

RF 5" 41/2" 5" 327/32" 

RG 5" 51/s" 5" 41/2" 

RGA 71/s" 511/16" 69/16" 413/16" 

RH 9" 71/2" 7" 61/2' 

RJ 9" 83/4" 71/2" 73/4" 

RK 9" 83/4" 9" 73/4" 

RL 13" 83/4" 10" 73/4" 

ML 

21/32" 

21/8" 

27/16" 

37/8" 

45/16" 

45/16" 

45/16" 

53/4" 

6" 

6'/2" 
8" 

9" 

* 
* 
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Then the transient part of the solution is 

K 

REZ A(aK)Ea -ran 
t >o 

K= o a KB. laK)`1 +C 2/ 
The actual response in the first period is given by 

_RE f A(p)EPtdp A(p)ep(t 2)dp ea 
j2 Br PB(P) Br PB(P) 

=RE 
[A(o) + AáB,E KtJ 

K-1 ) 

=REA aK aKt aK(t-Z)l 
aKT E -E J,z<t<T 

K=1 ( 

The periodic response s,from egs.(24)and(25) 

ep =ea -et 

=RE. 

= -RE 

aKt 
A(o) 

+ 
nr A(au)e 

B(o) ` 
K 

aKr) 
1 QK(I,2 /Bu(aK) 

aK (t --F2) 
1 A (a, )E 

I 

I/ 

a J 
1 

a \ItE KzJB(aK) 

The first of these forms can be con 
sidered as an extension of Heaviside' 
Expansion Formula; in fact, fo 

T = CO, it becomes the Heaviside ex- 
pansion for the response to the "unit' 
fun ction'°. 
By means of the results obtained in 
the preceding section we consider the 
application of the rectangular wave, to 
constant -k type filters, and take 
first the case of the low -pass half -sec- 
tions of Figures 4a and 4b. By the 
reciprocity theorems the response for 
these configurations is the same. If 
fe is the filter cut -off frequency, in 
cycles per second, then the relation- 
ships between the parameters are 

,o<t < z 

,3<t<-1- 

where L = inductance, henrys; C = 
capacitance, farads, and R = resist- 
ance, ohms. 

From the differential equations of 
either network, the transform of the 
output voltage is 

4712fc2 - 
p2 +47rfcp +87r2 fc2 E 

Comparing this with the results of 
the previous section we have 

4r2 2 

A(p) = ` 
R 

B(p)- p2 +411fcp +87r2 fc2 

whence 

B'(p)- 2p+47rfc 

a1,a2 °_271-fc(I+- j)= -a' - -j (3 

where or =zirfc . From these we get 

A(o)_ I 

B(o) 2R 

B'(- a +jl3) =j471-fc 

B'(-a- jp) =- j47rfc 

A(- a +j/5)A(- a_ip) -47R 
2 f C2 
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Figure 5 

Response of low -pass, constan+ -K half- section 
filters to rectangular waves. 

Hence the periodic solution is, by 
equations (26), with E = 1, 

4T2f2E(a +jß)t 
c ep(t)=R ZR+ 

R(- a +j /3)(I +Ea17)(j4Ti fc) 

47T2 E(- a -jß)t 
+ 

R(- t- jß)(I +Ea2 z)(j47rfc) 
and a similar equation for the second - 
half period. This reduces, after some 
manipulation, to 

ep(t)=Z 

coT 

i. sin(&)ct +T) +E 2 coslda 
(t 7/z)+ ó]É et 

+e 
-(Jr 

2E ckr cos 
2 

,o <t< /2 

where we = 2irfe. If T is large this 
reduces to 

ep (t) =z i'l-V-2-stn (4,c f+:r)E mc+1 
, /z o<t <7 

296 

Equation (29a) is plotted in 
Figure 5 for various values of fe /f 
where f is the fundamental dot fre 

1 
quency and is therefore equal to - . 

T 
From Figure 5 it can be seen that 

the essential character of the wave is 
not disturbed if the cut -off frequency 
exceeds the dotting frequency by a 
factor of, say, 5 or more. To retain 
the original steepness of the vertical 
sides of the wave is much more diffi- 

fc 
cult ; even for -= 10 the slant is 

f 

quite appreciable. 
Considering next the case of the 

high -pass constant -k half- section 
filters of Figures 4c and 4d, we have 
the filter design equations 

C =4nfcR 

R 
L 

= 47rfc 

Following a procedure entirely 
similar to that for the low -pass filters 
we obtain 

P2 
p2+271 fcp+27r2fc2 } 

E 31 

The roots of the denominator are 

41,42= (- i ±j)-Trfc 

and the remaining necessary informa- 
tion is as follows : 

Aol=O 
B(o) 

2 2 2 

A(p)=2R iA(a1)=- A(a2)=j7rzR` f2 

B(p)=p2+2Tfcp t2,<2f,21 W(p)=2p +27rfc 

B'(a1)=i27rfc ; B'(a2) '-j 27rfc 

Substituting un e9(26) and reducing,we get for the response 

it T) T c T çt 
ep(t) 

cos 2+ + 4 COS - 2 

-1J=T (Jr E 

I+2E 4 cos e 2 +E 

o < t 2 

Equation (32) is plotted in Figure 
6 for various values of f,/f. It is 

readily seen that even for fc = 1, 

f 
where the filter should be passing 
freely all frequency components of the 
wave, and practically has a small at- 

(Continued on page 74) 
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Pioneers in the development of Portable and Mobile 
F - M and A - M Radiotelephone Equipment, Mo- 

torola engineers are today applying their accumu- 
lated skills and scientific knowledge to solving prob- 
lems which confront our country, its states, counties, 
cities and towns. Housed in a new Engineering 

Building with expanded faoilities for research and 

engineering, the Motorola capacity for vital service 

is greater than ever. Electronic knowledge thus 

gained will one day soon be applied to the normal 

peacetime demands of a nation eager for better things 
in all phases of its living. 

THE ARMY -NAVY "E "- Awarded for excellence in the produc- 

tion of Communications Equipment for America's Armed Fords 

Motorola Radio Communication Systems 

Designed and Engineered to Fit Special Needs 

CALVIN MFG. CORPORATION C G0 
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ACOUSTO- 
E. LECTRIC 

IRANSDUCER 
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ELECTRO- 
ACOUSTIC 

TRANSDUCER 

AMPLIFIER 

RESTORER 

CONVERTER 

O 

} 

Figures I (top) and 2 (right) 
In Figure I, we have the six fundamental 
links or components of every transmission 
system. Although the components fake dif- 
ferent forms for the various transmission 
systems, their fundamental functions are 
identical for each system. Figure 2 illustrates 
the contours of hearing loss and room noise. 

(Figure 2, Courtesy Proceedings, IRE) 
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CHARACTERISTICS OF 
by A. JAMES EBEL 

Chief Engineer, WILL 

IN 1929 a new line of high fidelity 
radios was introduced to the public 
as the last word in faithful repro- 

duction. A few years later high fidelity 
sound systems were installed in the 
better theatres of the nation. And 
back in the early twenties, orthophonie 
recording was the development that 
brought "true realism" to recorded 
music. By present day comparisons 
those electro- acoustic systems are all 
decidedly inferior. At the present time 
we have high fidelity sound reproduc- 
tion in the theatre sound systems, in 
both a -m and f -m radio broadcasting 
and in radio transcriptions. But has 
the art déveloped to the point so that 
we have true fidelity transmission in 
electro- acoustic systems or is true 
fidelity a goal for which we strive but 
never quite reach? 
Electro- Acoustic Systems 

The term high fidelity in itself has 
a relative intonation, so that what was 
high fidelity in 1929 wasn't high 
fidelity five years later and what is 
high fidelity today, won't necessarily 
be high fidelity ten years from now. 
The term has gained wide usage in 
engineering circles, however, and 
therefore it would be well to study 
electro- acoustic systems from that 
standpoint. 

At the outset it would be well to 
point out that excellent work has been 
done and is being done in this field by 
workers too numerous to mention 
here. It is the research of these men 
and their laboratories that makes pos- 

sible the definition of standards of re- 
production which we shall co.insider. 

Every transmission system may be 
broken down into six fundamental 
links or components. These compo- 
nents are shown in the block diagram, 
Figure 1. The components take dif- 
ferent forms for the different trans- 
mission systems but their fundamental 
functions are identical for each sys- 
tem. The systems we shall consider 
here are ... (1) -radio broadcasting, 
and (2)- recording. The latter in- 
cludes both disc recordings used for 
phonograph and transcription repro- 
duction, and sound on film recording 
used for sound picture reproduction. 

The first link, an acousto -electric 
transducer, is common to all systems, 
since the microphones used are inter- 
changeable. The desired character- 
istics of such a transducer are that it 
convert variations in air pressure or air particle velocity to identical 
changes in electric potential. This re- 
quires that the wave form of the volt- 
age generated by the microphone 
should be in all manners similar to that of the sound wave in air. 

The wave form of the sound emitted 
by a musical instrument whose funda- 
mental tone is determined by wl may 
be expressed by . . . 

P = Po-{- Al sinw,t -f - A_ sin2w1t - 
A, sin 3o 1t . . . An sin noit 

Where Po is atmosnheric pressure, 
A1, A2, A, ... An are coefficients of the overtone amplitudes. The acousto- 
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electric transducer will deliver voltage 
in the form . . . 

= K.. AI sin wit + 
K. A, sin 2w,t -}- 

K.,. A, sin 3w,t -}- 

Kae A. sin nwlt 
Where Kae is the conversion factor of 
instrument. 

If it is to function properly the con- 
version factor, K..J will be a constant 
for all values of A1, A2, A, . . . An, 
and for all values of w, or multiples 
thereof within the audible range. The 
expression for a single tone, given 
in equation (1) doesn't take into con- 
sideration the transient phenomena 
that occurs as the tone is started and 
stopped. 

During the transient period the 
relative values of Al, A2, A3 A., 
may change rapidly through very wide 
ranges and new terms with values of 
w, not integral multiples of the funda- 
mental tone wl may be introduced. 

The more complex wave form, gen- 
erated by a number of instruments 
sounding tones simultaneously, with 
different values of fundamental fre- 
quencies, may be written as the sum 
of the series expansions for each value 
of w, with the coefficients evaluated in 
terms of the relative amplitudes of the 
various waves. The above require- 
ment for the transducer still holds, 
i.e., the value of Kae must be con- 
stant for all values of A and w. 

Amplifier, Second Link 

The amplifier, shown as the second 
link of the system, is also common to 
the two transmission systems. To be 
perfect in its function the amplifier 
must amplify the complex wave set 
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Figure 3 

The audible frequency range for speech, music, and noise. 

Ranges for the following instruments are shown ... A, tympani; 

B, bass drum; C, snare drum; D, 14" cymbals; E, bass viol; 

F, cello; G, piano; H, violin; I, bass tuba; J, trombone; K, 

french horn; L, trumpet; M, bass saxophone; N, bassoon; O, 

bass clarinet; P, clarinet; Q, oboe; R, soprano saxophone; 

S, flute; T, piccolo; U, male speech; V, female speech; W, 

footsteps; X, hand clapping, and Y, key jingling. 
(Courtesy, Journal of Acoustic Society of America) 
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HIGH FIDELITY SYSTEMS 
up by the microphone without chang- 
ing its shape in anyway ; the change 
should be one of magnitude only. 

The wave form of the output of the 
f amplifier will be given by . . . 

E. =Ks Em= K. Ka A. sin colt + 
K. Ka. A. sin 2colt + 

' K. Ka. A. sin 3wit . . . 

K. K00 An sin nu) It 

Where K, is the gain of the amplifier. 
Here again K, should be constant 

I for all values of A and col. The gain, 
I K. required, is determined by the ratio 

of the available input voltage to the 
specified output voltage necessary to 
properly operate the next link of the 
system. This varies from 107 for some 
recording systems to 1076 for a broad- 
cast transmitter. 

The third link shown in Figure 1, 

the converter, can be better discussed 
after the fourth link, the medium, has 
been treated since the form of the 
converter depends to a large extent on 
the medium. There are a number of 

mediums used by the transmission sys- 
tems . being considered. For radio 
broadcasting, both f -m and a -m, there 
is the nameless medium in which 
electromagnetic waves travel. In con- 
sidering this medium, the charac- 
teristics of both the medium and of 
the electromagnetic waves used as 
carriers in the medium must be evalu- 
ated. In the case of disc recording 
the medium is wax or some soft ace- 
tate material in which the modulated 
groove is engraved or embossed. For 
sound on film the medium is a sec- 
tion of the picture film, on which the 
modulation is affected by a variation 
of density or by a variation of light 
area. If magnetic tape recording is 

considered, the medium is the mag- 

netic characteristic of the tape. Any 

media, which will transmit variations 
of the form of the complex wave given 
in equation (1) instantaneously, or 

which will receive impressions pro- 
portional to such a wave and retain 
them until transported to another loca- 

tion, may be considered as a trans- 
mission medium. There are undoubt- 
edly many mediums which have not 

been explored at all at the present 
time. 

The required characteristic of the 
medium is that it transmit the wave 
without changing its form. In gen- 
eral, transmission through a medium 
involves a loss so that the expression 
for the complex wave will be further 
modified by the application of the con- 
stant 1/Km to each term of the series 
expansion. As in previous constants, 
Km should be constant for all values 
of A and to within the audible limits. 

Converters Range 

Converters range from the massive 
structures of high power radio trans- 
mitters to the small recording head. 
There are two general types of con- 
verters used in radio broadcasting . . . 

amplitude modulated and frequency 
modulated. They differ in their man- 
ner of utilizing the electromagnetic 
wave to transmit the variations orig- 
inated at the microphone. For disc 
recording there are two general types 
of recording heads, namely ... verti- 
cal and lateral. Sound film recording 
is done in several ways with the 
variable area and the variable density 
methods as outstanding. All of these 
converters must have a conversion 
characteristic K, which is constant 

under the frequency and amplitude 
limits. 

Restorers, Fifth Link 

Restorers. the fifth link in the sys- 
tem, vary with the system, just like 
the converters. In general they are 
not as large or complex as the con- 
verters. For radio broadcasting they 
are the f -m and a -m receivers; for 
recording, the pickup with its associ- 
ated amplifier, whether it be a mag- 
netic or piezoelectric pickup for disc 
recording, or a photoelectric pickup 
for sound track. This fifth link might 
well be broken down into two links, 
the restorer and its associated ampli- 
fier. However, in the case of radio 
receivers, the two are very hard to 
separate and no particular benefit is 
gained by the separation. The same is 

true of the f -m or a -ni transmitter. 
Amplification takes place in both units 
before and after conversion. The 
restoration characteristic Kr will in- 
clude both the reconversion factor and 
the gain of the associated amplifiers. 
This characteristic must also be con- 
stant within the amplitude and fre- 
quency requirements defined by the 
equation for the complex wave being 
transmitted. 

The final element of the system is 
the electro- acoustic transducer which 
is common to all systems. This device 
must change complex waves of elec- 
tric variation to a similar variation of 
air pressure which will constitute a 
sound wave. This resulting sound 
wave must be identical in form to the 
electric wave setting it up in the 
electro- acoustic transducer, so that the 
conversion factor K0, should be a con- 
stant within the limits of all possible 
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the first two terms of the series of a 
nonlinear system with two frequencies 
applied will give . . . 

i = a,Ei cos wit + a1E, cos wet - 
aEl 2 a2E 1, 

+ cos 20),t -}- 
2 2 

a2E1E2 cos. (w, -}- (..02) t -F- 

a2E1E2 cos (coi - w2) t + 
a2E,2 a2E22 

-} cos 2w2 t 
2 2 

where E, is the amplitude of the fre- 
quency w1; 

where E, is the amplitude of the fre- 
quency (02; and 

where ai and A2 are the coefficients of 
the first two terms of the power 
series of the non -linear. element. 

The terms a2E1E, cos (w1 -}- (AO t 
and a,E1E2 cos (wi - 0.)2)t will appear 
as distortion and will be objectionable 
because they bear no harmonic rela- 
tionship to the fundamental tones. 
The two second harmonic terms, 
a2E12 a2E22 -cos 2w,t and cos 2w2t while 

2 2 
giving rise to distortion will not be 
so objectionable since they only 
change the overtone distribution of 
the tone and at low levels will not be 
recognized. The objectionability of 
an inharmonic distortion component 
depends on the amplitude of the com- 
ponent, a function of the nonlinearity 
of the system, and upon the masking 
effect which depends not only on the 

Figure 5 

relative amplitudes but also on the re- 
lationship of the frequencies. Figure 
4 shows the rise in the apparent 
threshold level of a tone when masked 
by another. From this it may be seen 
that the masking is greatest when the 
tones are fairly close together and 
when the masking tone is of higher 
pitch than the masked tone. In the 
case of the sum and difference fre- 
quency components of equation (5), 
the amplitude of the component is 
given by the coefficient a2E1E2. The 
two fundamental frequencies may be 
considered to be masking the sum and 
difference frequencies. From the 
characteristics of the masking pheno- 
mena it is apparent that the sum fre- 
quency will be masked less and there- 
fore will be more objectionable than 
the difference frequency. This fact 
is borne out by the observation that as 
the response band of the system is in- 
creased toward the high frequency 

end the more objectionable a fixed 
amount of distortion becomes. If an 
expansion of the third, fourth, and 
fifth term of the power series for a 
nonlinear element were carried out, 
frequency terms shown in Figure 6 
will be obtained. 

From this it may be seen that if a 
distortion -free system is to be main- 
tained the amplitude of all distortion 
components must be below the ap- 
parent threshold established by mask- 
ing effect of the fundamental tones. 
This will not allow for very much dis- 
tortion when converted to percent. 
Present day practice seems to dictate 
between 1 and 2 percent as the maxi- 
mum allowable for the perfect system. 

If the system is to transmit the full 
range it must have the necessary 
power capacity to reproduce the loud- 
est passages within the limits of the 
distortion rating mentioned above. 
The required capacity will then de- 
pend upon two factors not within the 
system ; the volume of the room and 
its time constant. Figure 5 shows 
the relationship between the required 
acoustic power and the volume of the 
room for various time constants. 
This power is that which will create a 
120 db sound intensity level in the 
room which is the maximum that 
could ever be required. 

The transient characteristics of 
music were referred to briefly above. 
Every tone has a transient charac- 
teristic in its rise and decay. In gen- 
eral the more rapid the rise and decay 
the wider will be the band of fre- 
quency distribution about the funda- 
mental. This relationship is shown in 
Figure 7. This factor lends much of 
the characteristic tone to the sounds 
emitted by various musical instruments 
and must be preserved if the tone is to 
be faithfully reproduced. There are 
two factors to be considered in connec- 
tion with maintaining this transient 
phenomena. First, the system must 
transmit in their original proportion 
all frequencies generated as a result 
of the phenomena, and secondly, none 
of the elements of the system must 
change the transient characteristic by 

(Continued on Page 44) 
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Ist 
f, 
f2 

2nd 
2f1 
2f2 

fl-f2 
fl-f2 

3rd 
3f1 
3f2 
2f1- f2 

2f1- f2 

fl-2f2 
fl-2f2 

Figure 6 

4th 
4f1 
4f1 
3f1- f2 
3f1- f, 
2f1-2f2 
2f1-2f2 

fl-3f2 
f1-3f2 

5th 
5f1 
5f2 
4f1- f, 
4f1- f2 
3f1-2f2 
3f1-2f2 
2f1-3f2 
2f1-3f2 

fl-4f2 
f1-4f 2 
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Effectively Eliminated 
As far as future radio audiences are concerned, great, roaring 

crowds of sports fans no longer will distort the announcer's 
broadcast. He will be heard clearly and distinctly, above an 
adjustable volume of sound that may be retained for "color." 

Newly designed Electro -Voice microphones make possible an 
almost complete suppression of annoying background noises. 

Full particulars may be furnished direct to government prime 

contractors who have specific need for such microphones with 

their equipment. 
If, however, your limited quantity requirements can be met by any of our 

standard model microphones, with or without minor modifications, may we 

suggest that you contact your local radio parts distributor? He may be able to 

supply your immediate needs from remaining stocks. In all instances, his famil- 

iarity with our products and many of your problems will enable him to serve 

you well. Our distributors should prove to be vital links in expediting your 

smaller orders. 
. . Any model Electro -Voice microphone may be submitted to your local 

supplier for TEST and REPAIR at our factory . 

-g/.(.2 MIQODHONES 
ELECTRO -VOICE MANUFACTURING CO., INC. 1239 SOUTH BEND AVENUE, SOUTH BEND. INDIANA 
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having a transient characteristic of its 
own. There is very little data on how 
small a transient variation is per- 
ceptible. It is known that electro- 
acoustic transducers are serious of- 
fenders in this respect. The possi- 
bility that resonant equalizers could 
have a decrement of such value as to 
be noticeable might account for the 
splattering "s" sounds on some highly 
equalized recordings. While the ob- 
servable transient response hasn't been 
defined, it is quite clear that the ele- 
ments of the system must have very 
nearly critical damping. 

The problem of determining what 
noise level constitutes perceptible 
noise involves many factors. More 
important are the characteristics of 
the noise, the characteristics of the ear, 
and the characteristics of the room in 
which the desired sounds are gener- 
ated and of the room in which they 
are reproduced. If we consider the 
average residence as a place of listen- 
ing, then the shaded area of Figure 2 
gives the spectral masking level of 
the noise due to surroundings only. 
If we consider the filled theatre, the 
same average noise level will hold. In 
a large concert hall the noise level 
may be as much as 10 db lower due 
to the larger volume of the room. 
The intensity level of a sound in a 
room is proportional to V /T, where 

V the is volume of the room in cubic 
feet and T the reverberation time of 
the room. This level imposes two 
limiting aspects on the transmission 
system. First, any noises below this 
level will not be apparent to the lis- 
tener and secondly any soft passages 
of the music which are below this 
level will not be heard. It may be 
seen from Figure 2, that a 60 cycle 
hum can have a level of 57 db and 
still be inaudible while a 120 cycle 
noise could only be 41 db and a 1,000 
cycle noise only 25 db. Therefore since 
the lower limit of noise perceptibility 
depends on the frequency of the noise, 
the character of the noise is an im- 
portant factor in determining its per- 
ceptibility. 

Noise in transmission systems falls 
into three general categories . . . im- 
pulse noise such as ignition, static, or 
man -made interference ; random fre- 
quency noise such as thermal hiss, and 
constant tone noise such as a -c hum. 
Impulse noise has an irregular fre- 
quency distribution with much energy 
concentrated in the higher frequency 
ranges. The apparent loudness of the 
noise increases with an increase in the 
band width of the transmission sys- 
tem. The peak value of such noise 
voltages is directly proportional to the 
band width and may go to such high 
values as to introduce new frequencies 
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into the system due to distortion. R 
dom frequency noise has a distributio 
of frequencies over the whole upp 
range of the transmission band. Th 
apparent intensity varies as the squar 
root of the band width of the syste 
with peak values of about 3.4 times th 
rms values. While random noise du 
to thermal hiss has a very even dis 
tribution, the random noise put out b 
a phonograph pickup when playin 
shellac records with an abrasive, ma 
have a definite peak frequency depend 
ing upon the dynamics of the picku 
mechanism. Constant tone noise is 
of course, of a specified frequency witf 
a` peak value that is seldom mor 
than twice the rms value. 

For a noise to be entirely imper- 
ceptible, the peak value should be be 
low the threshold as established by 
Figure 2. No over -all figure can b 
given for noise level because of th 
variations involved. If the rms value 
of all noise components does not ex 
ceed a level 75 db below the peak soun 
level to be transmitted by a system, 
there is no possibility of perceptibil- 
ity. In electronic devices where hum. 
is a limiting factor of noise level, 
weighting should be applied in deter- 
mining the noise level characteristics.. 

To summarize, an electro- acoustict 
transmission system, which will pass$ 
all frequencies uniformly from 20 to. 
15,000 cycles, and will have a linear 
response over the range of 75 db with -g.J 

in 1% distortion, critical damping orf 
greater and an r -s -s noise level overallik 
of less than 75 db below peak level,] 
will faithfully reproduce all sound: 
waves in the electro- acoustic trans.; 
ducer that are applied to the acousto- 
electric transducer. 

[To Be Continued] 
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The reliability of Wilcox commun- 

ications and other radio equipment 

has made them invaluable servants 

of leading commercial airlines. 

Now, the entire output of Wilcox 

factories is going to wartime uses, 

and the experience gained during 

Communication Receivers 

Aircraft Rodio 

peacetime is standing in good . 

stead for military operations. 

Thus,Wilcox is keeping pace with 

the miracles of flight ...and, after 

Victory, new Wilcox developments 

will be available for the better-to- 

live-in, sane, sensible world ahead. 

kV) Airline Radio Equipment 

Transmitting Equipment 

WILCOX ELECTRIC COMPANY 
Qualify Manufacturing of Radio Equipment 

14TH & CHESTNUT KANSAS CITY, MISSOURI 
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AIRCRAFT COMPASS 
CALIBRATION SYSTEMS 

PART II 

by CHARLES W. McKEE 

Supervisor 01 Aircrati 
Eastern Air Unes. Inc. 

THE fundamental principle un- 
derlining the calibration of the 
radio compass is to determine 

the deviation of the observed radio 
bearing to the true radio bearing. In 
the first section of this paper certain 
ground and flight procedures were de- 
scribed. These procedures permit the 
fulfilment of the essential requirement 
of taking radio bearings at intervals 
through the 360° of the azimuth. As 
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we mentioned previously, when radio 
bearings are taken for the purpose of 
determining the magnitude of the de- 
viation, we must establish a "radio 
bearing reference base." There are 
two logical bases namely relative 
heading and true heading. For the 
sake of convenience and since the two 
bases are independent and must be 
separately considered, it is of para- 
mount importance that the arbitrary 
designation method A be assigned to 
the base that refers to the relative 
beading and method B to the base, 
true heading. The discussion that fol- 
lows covers Method B. 

In order to take bearings based on true north the radio compass dial must 

1943 

Figure I 

Polar graph showing deviation (solid line 
compered with symmetrical devotions (dot- 

ted line). 

be set to the index point for the read- 
ing taken from the gyro compass 
(which was previously set to true 
north). From this it is readily seen 
that with all corrected radio bearings, 
when taken with the radio compass 
azimuth dial so set, the bearing will 
be the same as the true bearing from 
the ground reference point to the 
radio station. Obviously a deviation 
of the observed radio bearing from 
the true radio bearing in degrees is 
equal to the value of correction. For 
a summation see data in Figure 2, 
in which it is assumed that the ground 
reference point is directly south of 
the radio station on which a bearing is 
being taken. 

From this it is evident, that during 
the calibration checks, the deviation is 
immediately known since it is equal to 
the difference between the ORB and 
the TRB to the station (K) . 

To illustrate the use of method B, 
suppose we follow a "point flight" 
method similar to that given in Figure 
6 (part 1 of this paper). For the 
purposes of comparison the TH (true 
headings, column 1 of Figure 9 (part 
1) ), have been used with the same 
transmitting station location, where 
K = 300 °. Obviously the same radio 
compass installation as well as the 
same type aircraft has been used, too. 
The results are given in Figure 4. 
Data given in column 1 (TH) and 3 
(ORB) is the result of the tabulation 
that was taken during the radio corn- 
pass calibration flight. 

Data for rel TRB (column 2) were 
derived by use of the formula pre- 
viously given in Figure 8 (part 1). 
The rel TRB are given in Figure 4 
for reference purposes. 

The rel ORB that appears in column 
4 (when using method B) were de- 
rived by ... 
(1) When TH 'ORB 

then 
ORB - TH 

(2) When TH > ORB 
then 

TH - ORB = D 
and 

360 - D = rel ORB 

The value for corrections and its 
sign were then found by the relation 
and difference of ORB and K in the 
following way . . . 

(Continued on page 48 

rel ORB 
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LAST YEAR'S BONDS GOT US STARTED 

Last year saw nearly 30,000,- 
000 workers voluntarily buy - 

arry ing War Bonds through some 175, - 
K' 000 Pay -Roll Savings Plans. And 

buying these War Bonds at an 
r i average rate of practically 10% of 
II their gross pay! 

This year we've got to top all 
I these figures -and top them hand- 
somely! For the swiftly accelerated 
purchase of War Bonds is one of 
the greatest services we can render 
to our country ... and to our own 
sons ... and our neighbors' sons. 
Through the mounting purchase of 
War Bonds we forge a more po- 
tent weapon of victory, and build 
stronger bulwarks for the preserva- 
tion of the American way of life. 

"But there's a Pay -Roll Savings 

rN 

I. 

Plan already running in my plant." 
Sure, there is -but how long is 

it since you've done anything about 
it? These plans won't run without 
winding, any more than your watch! 
Check up on it today. If it doesn't 
show substantially more than 10% 
of your plant's pay -roll going into 
War Bonds, it needs winding! 

And you're the man to wind it! 
Organize a vigorous drive. In just 
6 days, a large airplane manufac- 
turer increased his plant's showing 
from 35% of employees and 21/2% 
of pay -roll, to 98% of employees 
and 12% of pay -roll. A large West 
Coast shipyard keeps participation 
jacked up to 14% of pay -roll! You 
can do as well, or better. 

By so doing, you help your na- 

You've done your bit 

tion, you help your workers, and 
you also help yourself. In plant 
after plant, the successful working 
out of a Pay -Roll Savings Plan has 
given labor and management a 
common interest and a common 
goal. Company spirit soars. Minor 
misunderstandings and disputes 
head downward, and production 
swings up. 

War Bonds will help us win the 
war, and help close the inflationary 
gap. And they won't stop working 
when victory comes! On the con- 
trary -they will furnish a reservoir 
of purchasing power to help Amer- 
ican business re- establish itself in 
the markets of peace. Remember, 
the bond charts of today are 
the sales curves of tomorrow! 

Now do your best! 

T H I S S P A C E I S A C O N T R I B U T I O N T O A M E R I C A ' S A L L - O U T W A R E F F O R T B Y 
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(3) When ORB = K, the deviation 
is zero. 

(4) When ORB < K 
then 

K - ORB = plus correc- 
tion 

(5) When ORB > K 
then 

ORB -K - minus cor- 
rection 

To obtain by interpolation the values 
of the corrections to be applied to the 
radio compass loop antenna compen- 
sator, the corrections (column 5) were 
plotted against rel. ORB (column 4) 
as shown in Figure 10 (part 1). From 
this curve the data, as illustrated in 
Figure 11 (part 1) were taken. 

The characteristics of the deviation 
curve were described for a loop an- 
tenna symmetrically located on the 
aircraft, where zero deviation occurred 
at 0 °, 90 °, 180° and 270 °. Loop 
antenna location, such as to one side 
of the center line, could result in a 
deviation at 180° and it is possible 
that an error could be present on the 
360/0 relative heading (Figure 1) . 
It is not advisable to tolerate abrupt 
deviations due to resonant interference 
conditions or obstruction located near 
the loop antenna. It is possible with 
certain types of aircraft construction' 
to get a reversal of the normal devia- 
tion characteristic curve where the 
corrections in the first and third quad- 
rants are negative. This condition 
was referred to by C. T. Solt' and is 
equivalent to that given by an over- 
compensated loop antenna, where the 
compensation was applied by a loop 
purposely placed to create an induc- 
tion field. It is plausible that on cer- 
tain type aircraft a so- called two -loop 
effect interference is present and will 
exhibit this reversal. 

Figure 3 

Aircraft True 
Heading and 

Compass Azimuth 
Index Adjustment 

360/0° 
10° 

18° 

Radio Bearing as Read an Azimuth Dial 

360/0° 
357° 

( ... and correction plus 3° equals 360 °) 
355° 

( ... and correction plus 5° equals 360 °) 

Deviation 

0° 

-3° 

- o 

An example of an adjustable steel 
tape type corrector unit used in corn - 
pass work is shown in Figure 3. 
This adjustable feature is obtained by 
using a circular steel tape, supported 
at 15° intervals by adjustment screws, 
in such a manner, that they are used 
to move the tape in a radial direction 
thereby forming the desired contour of 
the cam. This contour is determined 
from the quadrantal correction curve. 
A roller is mounted on a rack gear 
which engages a pinion gear on the 
shaft, from which the angular position 
is transmitted to the bearing indicator. 
Rack and roller are mounted in a guide 
that allows free radial movement. This 
guide is attached to a circular plate 
that in turn is coupled to the shaft of 
the loop antenna. When the form of 
the tape is changed to an ellipse, by 
moving the adjustment screws in a ra- 
dial direction, the radius of the roller 
path varies as the loop antenna is ro- 
tated. The result is a relative motion 
between the rack and pinion. This 
causes the angular position of the bear- 
ing indicator needle to be either ad- 
vanced or retarded with respect to the 
null position of the loop antenna. The 
angular difference between the position 
of the loop antenna and the correction 
is indicated by the reading of the point- 
er and the scale. The null position of 
the loop corresponds to the position of 
the correction scale zero index mark 
on the azimuth scale. On the azimuth 
scale, the pointer indicates the plus or 
minus applied corrections to the posi- 
tion on the azimuth at the index. This 
particular type of loop antenna quad- 
rantal error compensator is so mounted 
that the longitudinal line of the aircraft 
coincides with the 0 -180° azimuth dial 
line. 

It is usual practice and it is desir- 
able to standardize on one type of loop 
antenna and bearing indicator unit. 
Since the corrector compensator unit has a certain relation to the assembly, 

iThis is not generally encountered in present type aircraft where the wings are joined as an integral part of the fuselage and the en- gine nacelles are to a great extent within the wings. 2' Radio Direction Finding Equipment," Solt, Proceedings I.R.E., vol. 20, number 2, p. 259. 
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Figure 2 

it is necessary to give due considera- 
tion to whether the loop is mounted 
on top or the bottom of the aircraft. 
This condition is fully provided for by 
the manufacturer. For example, in the 
Bendix MN 31, two azimuth scales are 
provided. Each scale is marked and 
further identified by a color code as to 
whether it is for top or bottom installa- 
tion and may be selected as needed. 

111 12) 13) (41 151 
rel rel Corree- 

TH TRB ORB ORB Noes 
300 0 300 0 0 
282 18 295 13 -I- 5 
266 34 291 25 -{- 9 
245 55 288 43 +12 
232 68 289.5 57.5 -4-10.5 
217 83 295 78 -1- 5 
210 90 300 90 0 
204 96 305 101 - 5 
196 104 311 115 -11 
184 116 312 128 -12 
166.5 133.5 311.5 145 -11.5 
147 153 309 162 - 9 
120 180 300 180 0 
101 199 294 193 + 6 
79 221 289 210 +11 
65 235 288 223 +12 
41 259 294 253 + 6 
30 270 300 270 0 
22 278 307 285 -7 
10 290 310 300 -10 

343 317 310 327 -10 
324 336 307 343 -7 
306 354 302 356 -2 

Figure 4 

In this tabulation appears the radio com- 
pass calibration data using method B. It 
will be noted that ORB (Column 3) is 
equal to a plus or minus of the 300 (K) 
by the amount of the correction; where ORB is that angle formed by a true north line and the indicated radio bearing line as taken from the vertex (ground 

reference point). 
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FROM BURGLAR ALARMS 

.-- -- - 

4 0. té4 
COVER A WIDE RANGE OF CONTROL APPLICATIONS 
FOR WAR PRODUCTION ...FOR POST -WAR PLANNING 

To guard your home against theft ... to guard your property against fire ... to guard against 

accidents in your plant ... to guard your city and country against wartime destruction. In such alarm and 

safety systems, "Relays by Guardian" are almost a necessity because not all relays can withstand the 

inroads of weather and time and yet respond dependably at the crucial moment. 

LIGHTWEIGHT AIRCRAFT CONTACTORS... 
The SC -25 and SC -45 lightweight contactors have double wound coils 

drawing 2 amperes to close the contacts vigorously. The current is 

then reduced to .180 amperes which is sufficient to keep the contacts 

firmly closed. These new contactors are interchangeable with earlier 
types B -4, B -6A and B -7A. Another new contactor is the B -8 which is 

interchangeable with the B -4 on intermittent duty applications. The 

B -8 handles inrush currents up to 1500 amperes. Contacts close 

firmly at 6 volts. All of these units are built to U.S. Army Air Force 

specifications. Write on your business letterhead for these bulletins: 

"B -8 ", six pages of Aircraft Contactors -"No. 195 ", on Midget and Signal 

GUARDIAN 
1623 -F WEST WALNUT STREET 

A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 

B-8 Solenoid Contactor 

Corps Relays 

ELECTRIC 
CHICAGO, ILLINOIS 
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TRANSMISSION LINES 
(( ontznucd from page 28) 

Another antenna problem readily 
solved by use of a transmission line 
as a reactance involves the carrying 
of various circuits past the base in- 
sulator of a vertical radiator without 
short -circuiting the insulator for the 
operating frequency. The other cir- 
cuits may carry either lower frequency 
(such as tower lighting circuits), 

higher frequency (such as u -h -f cir- 
cuits to auxiliary antennas), or cir- 
cuits at the same frequency (such as 
sampling circuits from pickup loops 
which are usually mounted at the point 
of maximum current on a tower). 

A transmission line, a quarter -wave 
long, with the far end shorted offers 
an approximately infinite impedance at 
the near end. One member of the 
transmission line may be a copper tube 
in which are enclosed the other cir- 
cuits. If only one other circuit, a 
coaxial cable itself, is needed, the out- 
side of that cable forms the conductor 
for the transmission line trap, while 
the inside of the cable carries the 
auxiliary circuit. 

One convenient place to install this 
quarter wave line is up, inside the 
tower. In this type of an installation, 
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the insulated portion of the cable is just 
a quarter wave long, and thus there is 
theoretically no effect on the tower 
performance at the lower frequency 
when it is insulated or connected to 
ground at the lower end. Iii practice 
the length may vary greatly from a 
quarter -wave to an appreciable power 
loss. It will however have an effect 
when grounded, similar to connecting 
a reactance between the base of the 
tower and ground. The antenna re- 
sistance and antenna tuning adjust- 
ments will be different with the line 
grounded or ungrounded. 

Another variation of the preceding 
case is obtained by running the quar- 
ter -wave isolating line horizontally, 
parallel with the ground, with the 
ground as one of the conductors. 

This interesting method is used in 
feeding power to an f -m antenna on 
top of the standard broadcast antennas 
at WSBT. In this installation, the f -m 
coaxial cable is 13A" in diameter. In 
order to reduce radiation and heat 
losses in the quarter -wave section of 
transmission line, a ground return is 
not relied upon. Four wires are car- 
ried parallel to the coaxial cable and 
equally spaced, in the usual five -wire 
transmission line construction. These 
wires are grounded at both ends and 
at each supporting pole. 
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VIDEO AMPLIFIER 

(Continued from page 21) 

or minus tolerance over a greater 
range of frequencies, by making ß 
slightly smaller than ßl. While this 
is found to be the case, it is not a 
simple matter to specify a definite 
optimum value, for the reason that 
the permissible size of the peak must 
depend upon the number of stages 
which are to be operated in cascade. 
In this connection, it should be re- 
membered that the overall gain of a 
multi -stage amplifier is the product of 
the individual stage gains. Still 
another consideration is the fact that 
the size and shape of the peak varies 
as m is varied. As na is increased in 
size the peak becomes broader and 
less pronounced. 

The effect of making ß slightly 
smaller than ßl may be observed by 
trying an experiment which seems to 
suggest itself. Suppose we arbitrarily 
make the response unity at the nom- 
inal cutoff point. Inserting these con- 
ditions in the gain equation, we find 

= ß/m2 + 2m - 1 (21) 
In order to illustrate the response 

characteristics for large and small 
values of ni, all of the accompanying 
curves have been plotted for two 
values of m, namely, 2 and 10. The 
curves for the uncompensated ampli- 
fier are shown also for purposes of 
comparison. Figure 6 shows the 
amplitude and phase response when 
ß = ßl (Equation 20). Figure 7 
shows the same curves when the gain 
is arbitrarily adjusted to unit value 
at T /Tg = 1. 

The location of a peak value in the 
response curve (when (3 < pi) can be 
predicted by maximizing equation 18 
and solving for (T /Tg)m.. This is 
fcund to be 

J 

[(m+1)2-1] 
C(rr+1)2-ß2] 

1 

p2 

(22) 
The magnitude of 1111 at the peak is 
then found by substituting the value 
of (T /Tg)ma back in Equation 18. 
It is noted in Figure 7 that the peak 
is higher when m = 2, being 1.012 
as compared with only 1.001 when 
m = 10. Comparing these curves with 
those of Figure 6, it can be seen that 
the greater improvement has resulted 
for the case where m = 2. By per- 
mitting a small peak in the response, 

(Continued on page 72) 
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WANTED 
TECHNICAL SPECIALIS'T'S 

MEN & WOMEN 

The COLONIAL RADIO CORPORATION needs immediately, 

for War Radio Work, the following technically trained personnel: 

MODEL MAKERS 
TOOL DESIGNERS 

RADIO ENGINEERS 
PHYSICISTS - RADIO 

VACUUM TUBE ENGINEER 
MECHANICAL DRAFTSMEN 

MECHANICAL ENGINEERS 
CALIBRATION TECHNICIAN 

FIELD ENGINEERS - RADIO 

FIELD INSPECTORS - RADIO 

ELECTRO- MECHANICAL ENGINEERS 

TECHNICAL ASSISTANTS - RADIO 

ENGINEERING SPECIFICATION WRITERS 

These are NOT temporary positions. Satisfactory employees 

may expect PERMANENT employment. Qualified applicants, 

NOT NOW IN WAR WORK, should write, giving full history of 

education, experience, and salary desired. 

COLONIAL 
RADIO CORPORATION 

254 RANO ST. 

uffalo, \ 
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NEWS BRIEFS OF THE MONTH 'u.. 
CENTRAL SUPPLY SOURCE 
FOR RADIO LABORATORIES 
Laboratories working on radio problems 
for the Army or Navy will be able to 
secure vital parts, not quickly available 
in commercial firms, from a central 
source of supply. The Electronic Re- 
search Supply Agencies have been formed 
by the Defense Supplies Corporation at 
the request of the armed services, the 
Office of Scientific Research and Develop- 
ment and the WPB, to supply these vital 
parts. 

Laboratories will, of course, not be 
compelled to place their orders with or through these new agencies. However, 
approved laboratory orders which may be 
filled by the agency can be placed there or can be channeled to the agency through commercial distributors. Thus, distributors can place with the agencies 
for the account of laboratories, those por- 
tions of orders which they themselves are not in a position to fill. 

The agency will operate without profit, 
and will be managed by an executive 
committee on which Army, Navy and other government agencies will be repre- 
sented. Offices and stockrooms of this new expediting unit will be located in New York City. 

* * * 

NAVY NEEDS ENGINEERS 
The rapid expansion in Navy surface vessels, submarines, and aircraft has created several hundred additional billets for officers trained in electrical engineer- 
ing. They are needed to serve in engineer- 
ing work in connection with ultra -high frequency electronic apparatus. 

To qualify for these new posts, it is necessary to hold a degree in electrical engineering and have practiced in the field in engineering since graduation, 
or to have majored in physics, mathe- matics, or other branches of engineering 
and acquired a sound working knowledge 
of alternating- current circuits and elec- tronics. 

Men commissioned for this electronic 
work will be given the Navy's three - months' course in ultra -high frequencies 
at either Harvard University or Bowdoin College, followed by an additional three - months' laboratory course at Massachu- setts Institute of Technology. Upon graduation, these officers will be assigned 
to responsible engineering positions in- volving research, design, instruction or maintenance of the Navy's ultra -high fre- 
quency equipment. 

Qualified engineers are urged to apply 
for a commission at the nearest Office of Naval Officer Procurement. These 
offices are located in principal cities 
throughout the United States. 

* * * 

COAXIAL CABLE DATA 
RELEASED BY ANDREW 
The Victor J. Andrew Company, 363 East 75th Street, Chicago, has just re- 
leased a sixteen -page folder describing 
coaxial cables and fittings. 

The technical characteristics of coaxial 
cables, factors affecting their choice, and 
data on cable terminals, are among the 
highlight features of the new release. 

Copies of the catalog are available to 
engineers writing in on their letterheads. 

A. E. SNYDER NOW WITH 
NORTH AMERICAN PHILIPS 
A. E. Snyder has been appointed man- 
ager of the industrial electronics division 
of the North American Philips Company. 

* * * 
SMPE SEMI- ANNUAL MEETING IN N. Y. 
The fifty -third semi -annual meeting of 
the Society of Motion Picture Engineers 
will be held at the Hotel Pennsylvania 
from May fourth to sixth. No program 
of speakers has been announced as yet. 

* * * 
SECOND PLANT OPENED 
BY CLAROSTAT 
The Clarostat Manufacturing Company, 
Brooklyn, New York, recently opened a 
second plant in the same city. The new 
plant will be devoted exclusively to as- 
semblies, while the original plant will be 
devoted to fabrication of parts and wind- 
ings. The engineering and general offices 
will remain in the original plant. 

* * * 

AIRCRAFT ACCESSORIES WINS "E" 
The Burbank division of the Aircraft Ac- 
cessories Corporation was recently 
awarded the Army -Navy "E." Among 
those attending were (from left to right 
in view below) : Lieutenant Colonel 
Maurice J. Joyce, U. S. Army Air 
Forces, Chief of the Production Section, 
Western Procurement Division ; Captain 
W. C. Barker, U. S. Navy, Professor of 
Naval Science and Tactics, University of 
California at Los Angeles ; Randolph C. 
Walker, president of Aircraft Accessories 
Corporation ; Lieutenant Colonel G. M. 
Bates, U. S. Army Air Forces ; Captain 
J. G. Church, U. S. Navy, Resident In- 
spector of Naval Materiel at Consolidated 
Steel Corporation, and Timothy E. Col- 
vin, executive vice -president in charge of 
the Burbank division. 
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PRICE CEILING ON 
FIXED CAPACITORS 
Fixed capacitors of the type or size used 
for military radio equipment were placed 
by the Office of Price Administration 
under a ceiling reflecting current price 
levels. 

Until now this type of condenser was 
exempt from price control in order to 
enable increased production in the face 
of very unstable conditions and to allow 
the rapidly expanding industry an oppor- 
tunity to stabilize production costs. The 
exemption was effective until April 1, 
1943, and until that time the War De- 
partment and the Navy Department had 
agreed to exercise control over prices for 
the product. 

The new ceilings reflect increases in 
cost caused by the rapid expansion of the 
industry and increased labor rates since 
March 31, 1942. In effect, fixed capaci- 
tors which are of the type used for mili- 
tary purposes, may be sold at list prices 
effective on April 1, 1943, less discounts, 
allowances, and other deductions in effect 
on that date. 

For manufacturers who had no estab- 
lished list prices, the action provides a 
formula for determining prices based on 
the manufacturer's own pricing method 
and labor and materials costs in effect on 
April 1, 1943. The amendment requires 
all manufacturers covered by the action 
to file reports of their maximum prices as 
determined under the regulation with 
OPA before April 30. 

* * * 

J. M. ALLEN WITH ERIE 
J. M. Allen has been appointed works 
manager of the Erie Resistor Corp., Erie, 
Penn. Mr. Allen was formerly with 
RCA, Bloomington, Indiana. 

* * * 

ARMY -NAVY WHITE STAR 
AWARDED TO HALLICRAFTERS 
The Hallicrafters, Chicago, Ill., have won 
a white star for their "E" pennant. 

* * * 

WAR -WORK PROFIT PLAN 
AT UNITED ELECTRONICS 
The United Electronics Company, 42 
Spring Street, Newark, N. J., has insti- 
tuted a trust fund under which its em- 
ployees will share in war -work profits, 
to be paid at the end of the war. The 
plan announced by R. H. Amberg, presi- 
dent of the company, is believed to be 
the first of its kind in the East. It was 
designed to forestall turnover in per- 
sonnel, halt absenteeism and to provide a 
nest egg for employees in the post -war 
period, according to Mr. Amberg. 

To be eligible, an employee must re- 
main with the company until after the 
war, unless called to military service. 
The amount to be paid each employee will 
vary in proportion to his salary. In 
event of his death the money will go to 
his heirs. 

* * * 
RCA ISSUES WAR EDITION 
TUBE GUIDE 
A revised seventy -two page edition of the 
RCA Guide for Transmitting Tubes, 
designed especially for radio engineers 

(Continued on page 54) 
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I Nlamin d : 
` \,pl sfic 'hlaierials, s in so many 

others, t e new conditions imposed by war have 
led to intensified research which has developed 
new products and new qualities that are certain to 

be valuable after the war. 

Formica, with the assistance of customers and 
suppliers, has had a share in this progress. Some 

of the new things: laminated plastic name plates, 
glass cloth base insulating material to serve some 

of the uses of ceramics; arc resistant insulation, 
"Pregwood ", a light, strong, impregnated wood 

that serves many mechanical uses, and fluorescent 
instrument panels visible in the dark. 

When the war is over let us tell you about the 

new things in Formica that might serve you better. 

THE FORMICA INSULATION COMPANY, 4635 SPRING GROVE AVE., CINCINNATI, OHIO 
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Durable, 
Economica 

E EBURE 

Transmitter 
and Relay 

CABINETS 

In Convenient Stock and 
Made -To- Order Models 

STILL AVAILABLE 
FOR THE WAR EFFORT ! 

Write for Specifications and Prices 

EB 
CORPORATION 
Originators and Manufacturers 

Cedar Rapids, Iowa 

NEWS BRIEFS 
(Continued from page 52) 

and technicians in the armed services and war industries, has just been published 
by RCA and is available through all RCA power tube distributors. 

* : 
SOLAR WINNER OF "E" AWARD 
The Solar Manufacturing Corporation, Bayonne, New Jersey, has been awarded the Army -Navy "E" for excellence in war production. 

The presentation was made in the grand ballroom of the Waldorf- Astoria Hotel in New York City, before an as- semblage of employees, executives and Army and Navy officials. 
* * 

SCOTT MAKES UNIQUE 
DEMONSTRATION 
The new Scott receiver used on U. S. merchant ships and employing Thordarson 
transformers, was recently demonstrated 
to the employees of the Thordarson plant 
by E. H. Scott, inventor of the receiver. 

Thordarson employees displayed an un- 
usual interest in this demonstration, re- 
vealing as it did, the importance of their 
work in the war effort. 

CAPACITOR AND FILTER DATA 
IN AEROVOX BULLETINS 
In the August issue of the Aerovox Re- 
search Worker, capacitors in control cir- cuits are effectively analyzed. And in 
the September- October issues, design 
data for m- derived type filters are pro- 
vided. Formulae derivatives and circuits 
for low -pass, high -pass, band -pass and 
hand- suppression filters are also pre- 
sented. 

* * * 
LATHE MAINTENANCE BOOKLET 
A new booklet describing lathe mainte- 
nance, lathe tests and adjustments, has 
been issued by the South Bend Lathe 
Works, South Bend, Indiana. 

Covered in this twenty- eight -page 
booklet are motor and power supply 
testing ; shortening, splicing and belt ad- 
justing ; testing and adjusting spindle 
bearings, etc. The booklet known as 
bulletin H4 is available, free, from the manufacturer. 

* 
NATIONAL UNION PROMOTES 
J. J. CLUNE 
J. J. Clune, who has been serving as as- sistant sales manager of National Union Radio Corporation, Newark, New Jersey, 
has been assigned to the post of director 
of war service. Mr. Clune has been with National Union since 1931. 

* * * 

ELECTRICAL. TAPE BOOKLET 
A twelve -page catalog describing glasflex 
acetate cloth, acetate film and other types 
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VITAL FACTORS 
IN OUR GREAT WAR EFFORT! 
Electronic Products and Parts are vital factors in our war effort. Insuline is putting vastly increased 
effort behind the manufacture of these products for the Armed Ser- vices: - 

Metal Cabinets, Chassis, Panels Metal Stampings Plugs and Jacks Completely Assembled Screw Machine Products Hard- ware and essentials 
Antennas for 

"Walkie Talkies ", 
etc. 

Mfrs. and Con- tractors: Send spe- 
cifications for esti- 
mates. 
Write for this 
12 -page Indus- 
trial Catalog 
now: 

CORPORATION OF AMERICA 
INSULINE BUILDING 

(36o2 35th AVENUE) 

LONG ISLAND CITY, N.Y,. 

AMINATIONS 
for Output TRANSFORMERS 

of Highest Permeability 

Standard stocks in a wide range of 
sizes for Audio, Choke, Output and 
Power Transformers. Write for dimen- 

sion sheets. 

1111 permanent 

AGNETS 
ALNICO (Cast or Sintered) 

COBALT- CHROME -TU NGSTEN 
Cast, formed or stamped permanent 
magnets for all purposes. Engineering 
cooperation backed by 38 years ex- 

perience in magnet making. 

TOOLS » DIES » STAMPINGS 
HEAT TREATING 

Thomas & Skinner 
Steel Products Co. 

1113 E. 23rd St. Indianapolis, Ind. 
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of electrical adhesive tapes has been pub- 

lished by the Insulation Manufacturers 
Corporation, 565 West Washington 
Boulevard, Chicago, Illinois. The bulle- 
tin contains electrical and mechanical 
specifications, as well as information on 
weights, sizes and prices. 

Folders describing varnished tubing 
products made by the suflex process have 
also been released by Insulation Manu- 
facturers Corporation. Both bulletins are 
available, gratis, from the manufacturer. 

* * 

COLLOIDAL GRAPHITE BULLETIN 
A twelve -page bulletin, No. 430 -W, de- 
scribing the physical and chemical prop- 
erties of "dag" colloidal graphite, has 
been published by the Acheson Colloids 
Corporation, Port Huron, Michigan. 

The many uses of colloidal graphite for 
a variety of applications are analyzed in 

this bulletin. Copies are available gratis. 
* * * 

ZIEGLER ON WPB ADVISORY 
COMMITTEE 
John M. Ziegler of the Crystal Products 
Company, Kansas City, Missouri, has 
been appointed to the National Quartz 
Crystal Industries Advisory Committee. 

Mr. Ziegler, who is a former member 
of the RCA Research Laboratories, 
taught piezo electrical applications 
courses through the government ESMWT 
program sponsored by the University of 
Kansas. * '. * 

SHAKEPROOF SCREW BULLETIN 
A recent release by Shakeproof, Inc., 
2501 North Keeler Avenue, Chicago, 
showing the microscopic qualities of the 
No. 1 Shakeproof thread cutting screw, 
has recently been released. This bulletin 
is available to those who write in on their 
business letterheads. Available, too, is a 

kit of assorted testing samples. 
* ** 

FOX OF WGAR WITH RFC 
Robert A. Fox of the WGAR engineer- 
ing staff is on a leave of absence, in 

charge of a crew of engineers working in 

South America under the supervision of 

a branch of the RFC. 
* * * 

VIC MUCHER SERVING WPB 
Vic Mucher of the Clarostat Manufac- 
turing Company, Incorporated, 285 -7 

North Sixth Street, Brooklyn, New York, 
(Continued on page 62) 

Vic Mucher 

01111 XOPO1IIII 

ONN 3AMEqATEJlbIIbI 

Don't speak Russian? Then let us translate the 

words of a Russian General to an American 
War Correspondent: 

"THEY'RE GOOD .. . 

THEY'RE EXCELLENT!" 

You see, the Correspondent had just remarked 
upon the number of "Connecticut" field tele- 
phones in use by the famed Cossack Cavalry. > > > 

Like many an American industry, our reputation 
for know -how rests today on the performance of 

our products in the service of the United Nations, 

all around the world. > > > When we can again 
freely solicit your patronage, there will be no tes- 

timonial to which we shall point with greater pride 
than the commendation of the fighting Russians. 

CONNECTICUT TELEPHONE & ELECTRIC DIVISION 

NEAT 

MERIIIAN 

NOUSTRIES 

MERIDEN, CONNECTICUT 

1943 Great American Industries, Inc., Meriden, Conn. 

COMMUNICATIONS FOR APRIL 1943 55 

www.americanradiohistory.com

www.americanradiohistory.com


THE INDUSTRY OFFERS . 
ANDREW GAS -TIGHT TERMINAL 
A terminal that is said to be 100% gas- tight has been developed for use on radio coaxial cables by Victor J. Andrew Co., 363 East 75th Street, Chicago, Ill. The unusual seal is obtained by fusion of glass to metal. The metal alloy has a suitable 
coefficient of expansion. 

* * * 

STURTEVANT SPRING TESTER 
For testing compression springs in sizes to 2%" diameter and 7" in length the P. A. Sturtevant Co., Addison, Illinois, have developed a new tool. This new tool is said not only to make it possible to rapidly measure the recoil pressure of a spring when compressed to any prede- termined length, but to accurately match sets of springs (as valve springs for internal combustion engines) 

CLAROSTAT TANDEM CONTROLS 
A plurality of circuits can be controlled 
by the single shaft of the 42 series con- 
trol, developed by Clarostat Mfg. Co., 
Inc., 285 -7 N. 6th St., Brooklyn, N. Y. 

The new design of case for each unit 
permits the nesting and locking of all 
units into a compact stack. The metal 
end discs and tie rods hold the cases 
together and provide further rigidity. 
The single shaft passes through and locks 
with each rotor in the stack. All units 
of the control of course pass through the same degree of rotation as the single shaft is rotated. Individual units can be of any standard resistance, taper, taps and hop -offs to meet individual circuit requirements. 

These controls are necessarily made 
on special order only, since the number 
of sections and the values vary from one application to another. Units with as many as 20 sections are being produced for critical applications. 

* * * 

SHALLCROSS KILOVOLTMETER 
To measure 5, 1Q and 20 kilovolts, with a current consumption of one milli- ampere, a kilovoltmeter has been de- signed and manufactured by The Shall - cross Manufacturing Company, Colling- dale, Pa. The multiplier unit contains Shallcross wire wound resistors mounted on ceramic insulators. Its accuracy is said to be plus or minus 2% at full scale. 

* * * 

-CtlRi'% 'tl 

$HALLCROSS N4760 
D. C.K I LOVO LTM ETE R 

SPRAGUE PLUG -IN DRY ELECTROLYTI CS 
A new plug -in type of dry electrolytic condenser, for the elimination of low fre- quency ripple (2 -100 cycles) has been developed by Sprague Specialties Co., North Adams, Mass. It is small in size and lightweight, and thus can be used ef- fectively in portable and mobile units. 

INVISIBLE WATERPROOF CHEMICAL 
An invisible "raincoat" which can be 
formed on cloth, paper and many other 
materials by exposing them to chemical 
vapors from a new compound known as 
dri -film, thereby making them water - 
repellent, has been developed in Gen- 
eral Electric's research laboratory at 
Schenectady, N. Y., by Dr. Winton I. Patnode. 

One of its most important uses so far 
is the treatment of ceramic insulators 
for radio equipment. It is said to be about nine times more effective than the wax used at present as a water repellent, 
and its results are permanent. 

Dri -film is a clear liquid composed of various chemicals which vaporize at a temperature below 100 C. Articles to be treated are exposed, in a closed cabinet, 
to the vapors for a few minutes. Then they are taken out and, if necessary, are exposed to ammonia vapor. This is to neutralize corrosive acids which may col- lect during treatment. With this treat- ment the insulators arè said to maintain their high insulating properties, even under adverse conditions. 

* * * 
REPEATERS' USE EXTENDED 
In less than half a working day, more military telephone repeaters are being made now, than the total number used in France during World War I, accord- ing to R. E. Smith, head of the wire transmission department of Federal Tele- phone and Radio Corporation, Newark. The use of repeaters in stepping up transmitted telephone messages was just beginning when World War I started. Therefore not many were available for military use. 

Repeaters used in the current conflict are approximately one tenth the size of the early ones, and, of course, are easily portable. The cabinet of the first re- peaters did not contain the current sup- ply 
batteries cwasas supplied 

barrel 
orr use with each of them. Today's military repeaters, even the smallest, have self- contained current supplies. 

* * * 
DUMONT S -INCH OSCILLOGRAPH 
A larger screen size, together with the inclusion of a Z -axis amplifier to modu- late the beam with any signal applied to its input terminals or with a return trace blanking impulse produced by the linear - time -base generator, are features avail- able with the new type 241 Du Mont (Continued on Page 58) 
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now being made for the 
use of our Armed Services. 

Hickok Engineers have been busy making 
improvements on present models or designing 

new meters and test instruments for the use of 

our Armed Services. 

Production facilities have been greatly expanded to 

turn out this equipment in large enough quantities to 

meet War Time Requirements. 

All of us here at Hickok are working to win the war as soon as 

possible so that we can all enjoy the peace which will follow. 

As soon as the present emergency is over all of these new meters and 

instruments will be available for all peace time purposes. 

ELECTRICAL INSTRUMENT CO. 

CLEVELAND, OHIO U.S.A. 
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Stace s 
OIL CAPACITOR 

with the NEW 
double terminals 

THE INDUSTRY OFFERS .. . 
(Continued from page 56) 

5 -inch cathode -ray oscillograph. 
This new unit is said to have a uni- form Y -axis or vertical deflection re- 

sponse from 20 cps to 2 megacycles. The 
X -axis or horizontal deflection amplifier 
is said to have a uniform characteristic 
from 10 cps to 100 kilocycles. Provision 
is made to connect signals directly with 
the deflection plates when frequencies to 
be observed are beyond the useful limits 
of the amplifiers. 

A removable test probe, held inside 
the cover by clips, consists of a com- 
pensated 10:1 attenuator mounted in an insulated probe and supplied with a a- foot length of coaxial cable and con- nector. This feature permits connections 
to relatively high impedance circuits without serious loading, while minimiz- ing stray pickup. 

Self- contained, it operates directly off the 60 -cycle 115 -volt a -c line. Size is 17%" high, 103A" wide, 21" deep. 
* * 

PLASTIC PIPE SEAL PLUGS 
Plastic pipe seal plugs for protection for threads of units in storage or in transit, are being made by American Molded Products Company, 1644 North Honore 
St., Chicago, Ill. 

The molded plastic pipe seals are avail - ahle in five sizes . . . s", Yarn, 5n 2r" 
and 1". T4 

Something new has been added to this 
long -popular Aerovox "10" series Hyvol capacitor. Note the double terminals - spaced on the stepped bakelite 
threaded terminal post. This means the 
can of this handy inverted- screw -mount- 
ing capacitor is now insulated or "float 
ing." No longer is an insulator washer 
required when non -grounded mounting 
on a metal chassis is desired. 
As handy to install as the usual metal - can electrolytic. And just as compact. 
600 to 1500 v. D.C.W. .5 to 4 mfd. 
if you do not already have a copy of 
our Transmitting Capacitor Catalog in your working library, write today on your business stationery, for your copy. 

In Canada: AEROVOX CANADA LTD., Hamilton, Ont. 
EXPORT: 100 Varick St., N. Y., Cable 'ARLAB' 
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HICKOK OSCILLOGRAPH 
To check both r -f and i -f stages for 
single or consecutive stage -by -stage 

O S Alk COOPS GHOTo 

FOR MEN CONCENTRATED 
ON AN OBJECTIVE 

Elements mechanically depolarized 
against vibration from any direction 
are found in 

ANTI -VIBRATION 

nrl 
11 

LITTELFUSES 

lEfirl11 
Mechanically 
Depolarized 
Fose Element 

Twist of fuse elements at 90° 
holds against tests 10 times 
worst field conditions. Other 
exclusive Littelfuse features: 
"Gooseneck" taking up con- 
traction and expansion; Littel- 
fuse Locked Cap Assembly, 
sealing against "perspiration." 

LITTELFUSE INC 
4751 Ravenswood Ave. 

CHICAGO. ILL. 

MATHEMATICS 
FOR RADIO 
AND COMMUNICATION 

by GEORGE F. MAEDEL, A.B., E.E. 
Chief Instructor, RCA Institutes 

To master the technicalities of radio - to 
read engineering literature intelligently - 
you must have the mathematical ground 
work covered by these absorbing books 
prepared for home study. Book I (314 pp.) 
covers the algebra, arithmetic, and geom 
etry; Book II (329 pp.) covers the ad- 
vanced algebra, trigonometry, and complex 
numbers necessary to read technical books 
and articles on radio. 

MAEDEL PUBLISHING HOUSE Room 105 593 East 38th Street, Brooklyn, New York 
Send me MATHEMATICS FOR RADIO AND COMMUNICATIONS as checked below. I en- close payment therefor with the understanding that I may return the book(s) within 5 days in good condition and my money will be refunded. 

Name 

Address 

Book I at $3.75 plus 6c postage 
Book II at $4.00 plus 6c postage 
Books I and II at $7.75 postage prepaid 

Foreign and Canadian prices 25c per volume higher. 
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rouble shooting, from antenna post to 

eceiver in frequency modulated, ampli- 

ude modulated and television receivers, 

;,the Hickok Electrical Instrument Co., 

10514 Dupont Ave., Cleveland, Ohio, 

ave developed the RFO -5 oscillograph. 
It has a self -contained wide band (100 

900 kc sweep) frequency modulated 
scillator (basic frequency 23 mc) for 
requency modulated and television ser- 
icing. It has a narrow band (10 -30 

c sweep) frequency modulated oscilla- 
or (basic frequency 1000 kc) for visual 
lignment on amplitude modulated re- 

, ceivers, demodulators, etc. Another feature 
k is ... a wide band frequency modulated 

oscillator that can be modulated from 
an external frequency source such as a 

phonograph pickup, microphone or audio 
frequency oscillator. The unit also has a 

self- contained mixer circuit, demodulator, 
video amplifier, signal tracer, visual a -c 
vacuum -tube voltmeter 0.2 to 1000 volts, 
calibrated screen, phasing control. 

S 

* * * 

PHOTOCOPY MACHINE 
A photocopy machine that is said to have 
almost no working parts and presents 
practically no repair or maintenance 
problems has been developed by Ameri- 
can Photocopy Equipment Co., 2849 N. 
Clark Street, Chicago, Ill. It can be 
set up on any desk or table and no 
darkroom is needed. The machine, known 
as the Apéco, makes same size copies of 

anything up to 18x22 inches. 
* * * 

BINOCULAR PRODUCTION INCREASED 

Prior to the outbreak of war, precision 
binoculars were made almost entirely by 
hand. Since then, military demands have 
required accelerated production of these 
vital devices. Thus, methods and equip- 
ment had to be developed, whereby un- 
skilled workers could perform operations 
previously done only by optical workers 
of long experience. This unusual pro- 
cedure was developed at Universal 
Camera Co., New York. 

* * * 

GOTHARD SHUTTER TYPE PILOT LIGHT 

A shutter type pilot light, particularly 
suited to aircraft, marine, signal and 
similar applications where various in- 
tensities of light are desired under con- 
stantly changing conditions is now be- 
ing made by the Gothard Manufacturing 
Co., 1300 N. 9th Street, Springfield, Il- 
linois. 

... depend on Communications 
CONSOLIDATED RADIO iS proud to be making headphones 

for the men who fly the skies of the world for the 

United Nations. The lives of our men -indeed Victory 

itself - depend upon instant, uninterrupted intercom - 

munications, and CONSOLIDATED RADIO headphones are 

`delivering the goods." 

Engineered for complete dependability, CONSOLIDATED 

RADIO headphones are withstanding the most gruelling 

demands of battle . . . be it in the tropics, the arctic 

or in the stratosphere. 

Consolidated Radio's Modern Mass Production 
Methods Can Supply Signal Corps and Other 

Headphone Units in Quantities to Contractors 

CONSOLIDATED 
350 WEST ERIE STREET CHICAGO, ILLINOIS 

SPECIALISTS IN MAGNETIC AND ELECTRONIC DEVICES 
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VETERAN WIRELESS OPERATORS ASSOCIATION NEWS 

W. J. McGONIGLE, President RCA BUILDING, 30 Rockefeller Plaza, New York, N. Y. GEORGE H. CLARK, Secretary 

RADIO lost another pioneer in the 
death of Henry Kasner, for 
thirty years associated with the 

Radio Corporation of America and its 
predecessor, the Marconi Wireless 
Telegraph Company of America. Kas- 
ner, who was 53 years old, unmar- 
ried, died on February 14 at the 
Brooklyn Jewish Hospital after a 
brief illness. He played a prominent 
part in the early days of wireless com- 
munication, and had a hand in the 
phenomenal growth of radio as a ma- 
jor industry. 

Born in London, England, on May 
14, 1889, Kasner joined the United 
Wireless Telegraph Company, an 
American concern, on April 11, 1911, 
as a wireless operator. That company 
was taken over by the American Mar- 
coni Company just one year later, as 
a result of litigation over patent rights. 
Kasner in this way became a member 
of the firm which he served faithfully 
for three decades. 

One of his first assignments was to 
assist in the construction of the Mar- 
coni trans- Pacific station at Honolulu, 
Hawaii. Just before the entrance of 
the United States into World War I, 
he carried on similar work at New 
Brunswick, N. J., where a trans -At- 
lantic station, duplicate of its Island 
sister, was under construction. The en- 
gineering knowledge which he gained 
while working on these huge, intri- 
cate installations was of great service 
to him in his later work. 

At the outbreak of World War I 
Kasner joined the U. S. Navy, an 
was detailed to the Great Lakes dis 
tricts. Later he served as operator on 
the S. S. Leviathan. At the close o 
the war he again entered the service 
of the American Marconi Company 
being assigned to the maintenance, 
repair and installation department, 
better known as MRI. Here his work 
was very satisfactory. In the words 
of one of his superior officers of that 
time, he was "an efficient installer, 
and an impartial inspector." During 
this period of his service he installed 
several "firsts "; such as the first com- 
mercial tube transmitter on the At- 
lantic and Pacific coasts and on the 

Henry P. Kasner (left) and the radio equip- 
ment on the S. S. Leviathan. 

e 
Great Lakes, and the first commercial 
radiophone transmitter on the S. S. 
America. 

On the occasion of RCA's first en- 
trance into ' broadcasting, when the 
Dempsey -Carpentier boxing match was 
broadcast on July 2, 1921 over a sta- 
tion licensed for a short period at the 
Lackawanna Terminal, Hoboken, N. 
J., Kasner was one of the installing 
engineers. When the apparatus was 
transferred later to RCA's first per- 
manent broadcasting station, at Roselle 
Park, N. J., he again took part in the 

, installation. He was announcer and 
d engineer of a portable broadcasting 
- station at RCA's first display in a radio show, at the 71 Regiment Ar- 
f mory, New York City, in September, 

1921. 
By that time, radio receiving sets 

were being installed in many homes 
in America, and with their installa- 
tion came many complaints of noises 
caused by leaky power lines. RCA 
developed instruments for locating the actual sources of these disturbances, as well as for minimizing their effects at the receiver. For months Kasner toured the eastern part of the United States, lecturing on the elimination of these disturbin 
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g arcs from improper 

power lines, and also assisting in lo- 
cating them. 

In the fall of 1922 a travelling radio 
show was set up by RCA, to tour the 
entire country in an effort to acquaint 
the public more directly with the com- 
pany and its varied products. Kasner 
had an important part in handling this 
show for nine years, setting up and 
dismantling the displays, and acting as 
lecturer and also as announcer for the 
show's portable broadcasting trans- 
mitter. His duties took him to all 
states in the Union except eight, ap- 
pearing to a total audience of over 23 
million people. 

In 1931 this show was discontinued, 
display activities being thenceforth 
handled on a local basis by the RCA 
Victor Company. Mr. Kasner was 
placed in charge of this work, and 
served in that capacity until shortly 
after the outbreak of World War II. 
He was then assigned to the field pro- 
curement division of the general pur- 
chasing department of the RCA Vic- 
tor Division of RCA, and stationed in 
New York. He was chiefly engaged in 
procuring vital war materials for 
manufacturing purposes. In this work 
he conferred with hundreds of manu- 
facturers of materials. His work as an expediter was outstanding. And 
much of RCA's "Beat the Promise" 
results at the Camden factories could 

( Continued on page 66) 
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The electron tube is the dynamic force of the 

future. Today, National Union engineers are doing 
their part in tube research to harness the "dynamite" 
that will usher in the Age of Electronics. Their labo- 

ratories are in the thick of the battle of production. 
In their achievements for war, National Union engi- 

neers are creating new applications of the electronic 
tube, gaining new knowledge and experience for its 

role in the industrial life of the future. When Victory 

is won, they will be ready to create electronic appli- 

cations for your production processes. 

Transmitting Tubes Cathode flay Tubes Receiving Tubes 

Special Purpose Tubes Condensers Volume Controls Photo 

Electric Cells Exciter Lamps Panel Lamps Flashlight Bulbs 

NATIONAL UNION RADIO CORPORATION 
Newark, N. J. Lansdale, Pa. 

SPOT WELDING 

Infinite care aid precision in delicate assem- 
blies are a tradition of National Union manu- 
facture. It takes rigid and expert training as 

well as skilled and nimble fingers to perform 
this Spot Welding operation ...and to enable it 

to pass the "eagle -eye" test that makes it fit 
for use in National Union Electronic Tubes. 

RIITIONAL UNION 
LICTRONIC TithE 
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ïWDYNAMOTORS 
Are OnThe JobToGetThem 

OVER THE SPOT 

Winco Dynamotors are al- 
ways ready to "dish it out" 
... whether in the numbing 
cold of the stratosphere or 
in the flaming desert heat. 
Right on the ¡ob- constant 
and reliable -they supply 
power that will keep your 
communications clear and 
intelligible. 

Simple or complex, what- 
ever your specifications, we 

believe Winco will meet 
them. Already our engineers 
have done marvels in light- 
ening weight, increasing 
efficiency and eliminating 
hash. They are at your ser- 
vice for new or special de- 
signs. Simply write or wire 
us. No obligation, of course. 

ONLY /W GIVES YOU 

Thal a Dynamotor specially 
designed to insure maximum 
efficiency al all operating 
altitudes and temperatures. 

JJ 
aF(^=DYNAM TO R S 'i Y WINCHARGER CORPORATION - SIOUX CITY. IOWA 
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NEWS BRIEFS 
(Continued from page 55) 

has been appointed as a consultant to the 
Radio and Radar division of WPB. 

* * * 
RADIOSONDE DISCUSSED AT 
RADIO CLUB OF AMERICA 
Leo A. Weiss, insti mueut design super- 
visor of Simmonds Aerocessories, Incor- 
ported, recently discussed the radiosonde 
before members and guests of the Radio 
Club of America at Columbia Univer- 
sity. Mr. Weiss covered the development 
of this interesting device and told of its 
importance today in weather forecasting. 
Ile also told of the use of this device in 
the study of transmission and reception. 

* * * 

MILITARY EQUIPMENT VIEWED 
BY SYNDER EMPLOYEES 
So that the employees of the Snyder 
Manufacturing Company, Philadelphia, 
Pennsylvania, could judge the importance 
of their work in the war effort, the 
Industrial Relations Offices of the Army 
and Navy recently provided an exhibit 
of military equipment in their plant. 

Equipment shown included field artil- 
lery pieces, jeep, motorcycle, amphibian 
ear and a walkie talkie using a Snyder- 
!milt antenna. 

* * * 

INSULATING MATERIAL GUIDE BOOK 
A forty -three page booklet covering a 
discussion of a variety of insulating mate- 
rials has just been published by Mitchell - 
Rand Insulation Company, Incorporated, 
51 Murray Street, New York City. 

Tables, diagrams and other pertinent 
data are included in this booklet, which 
is free for the asking. 

* * * 

PHILCO'S STORAGE BATTERY 
DIVISION WINS WHITE STAR 
A white star has been added to the 
Army -Navy "E" flag of the Storage 
Battery Division of the Philco Corpora- 
tion. Ceremonies marking the addition 
of this star were held at the plant. 

* * * 

CALLITE CATALOG ISSUE 
A thirty -six page catalog discussing the 
design, manufacture and application of 
electrical contacts of silver, platinum, 
tungsten, molybdenum and many other 
metals and alloys, has just been published 
by the Callite- I ungstetl Corporation, 
Union City, New Jersey. 

The catalog, known as No. 152, con- 
tains design and production data, with 

r TEST 
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18A 
FREQUENCY 

METER 

with 

(Secondary Frequency Standard) 
* Transmits EXACT frequency carriers 

simultaneously every 10 KC and every 
100 KC: also marker carriers every 
1000 KC between 100 kilocycles and 
60 megacycles. 1000 KC carriers 
usuable from I megacycle to 150 
megacycles, accuracy .05 %. 

* The ideal Crystal Controlled Signal 
Generator for I.F. or R.F. Alignment. 

* Checks Factory or Field Test Oscillator 
Accuracy. 

* Checks Receiver and Transmitter Cali- 
bration. Unexcelled for setting Electron - 
coupled Oscillator Transmitter Fre- 
quency to Close Tolerance, substituting 
for Spot Frequency Crystals. 

* Modulation "ON -OFF" Switch. 
* No calibration or tuning charts required. 
* Size 5" x 8" x 81 /2". Weight 12 lbs. 
Operates on 115, 130, 150, 220, and 250 volt 
25 to 60 cycle A.C. Supplied complete with Bliley 100 and 1000 K.C. duo- frequency crystal 
and one 6V6 oscillator, one 6N7 harmonic generator, one 6L7 harmonic amplifier and 
one 6X5 rectifier 

Manufactured by 

FRED E. GARNER CO. 
51 E. Ohio St. Chicago, III. 

typical illustrations of use. Copies of the catalog arc available direct from the manufacturer. 
* * * 

C. M. SLACK PROMOTED 
BY WESTINGHOUSE 

Dr. Charles M. Slack has been ap- pointed assistant director of research of the Westinghouse Lamp division, Bloom- 
field, New Jersey. He is well known for 
his work in tube design, particularly in 
association with X -rays. 

* * * 

"E" AWARDED TO FARNSWORTH 
The Farnsworth Television & Radio 
Corporation, Fort Wayne, Indiana, re- 
cently received the Army -Navy "E" for 
outstanding production. 

The pennant was received by E. A. 
Nicholas, president of Farnsworth, from 
Lieutenant Colonel Kenneth D. Johnson, 
U. S. Signal Corps. 

* * * 
FORMICA PROMOTES EXECUTIVES 
Five new vice- presidents were elected by 
the Formica Insulation Company, Cin- 
cinnati, Ohio, recently. They are : J. 
Roger White, in charge of sales and ad- 
vertising ; George H. Clark, in charge of 
engineering ; R. W. Lytle, in charge of 
special engineering ; Ellsworth G. Wil- 
liams, in charge of manufacturing, and 
W. J. Gebhart, in charge of finances and 
accounting. 

* * * 
WAGENER NOW CHIEF 
ENGINEER OF H -K 
Winfield G. Wagener has just been pro- 
moted to chief engineer of Heintz and 
Kaufman, Ltd., South San Francisco, 
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Itialifornia. 
Mr. Wagener has been with 

for five years during which time 

its efforts were devoted to the develop - 
tent of vacuum tube applications for 
1 -h -f circuits. 

* * * 

R. IRVING LANGMUIR HONORED 
f(Dr. Irving Langmuir, associate director 

the General Electric research labora- 
yry, has been elected to honorary mem- 
nrship in the Institute of Metals, Lon - 
on. 
The Institute of Metals, which is inter - 
itional in character, has only two hon- 

,'ary members at present. One is Pro - 
issor C. A. F. Benedicks, director of 
ie Metallographic Institute, Stockholm, 
weden, and the other is Dr. A. M. 
i'ortevin, who was professor of metal - 
,irgy in the Central School of Arts and 
lanufactures in Paris, before German 
ocupation. * s * 

WALL CHART ISSUED BY RAWLPLUG 
L ready reference wall chart covering 

, xpansion bolt and screw anchor dimen- 
iional data, has been issued by the Rawl - 
,lug Company, Inc., 98 Lafayette Street, 
ew York City. The chart, which is 

4 "x20 ", will be sent to any user of 
xpansion bolts, provided the request is 

,,ent on business letterhead. A descrip- 
tion of the chart appears in a broadside 
vhich is also available for the asking. 

* * * 

-4EROVOX OPENS NEW PLANT 
second plant devoted exclusively to the 

i 
lanufacture of mica capacitors, was re- 
ently opened by . Aerovox Corporation, 
ew Bedford, Massachusetts. The new 
lant is located close by the Aerovox 
ant. 

* * 

(JOHN ROSEVEAR NEW 
'WESTINGHOUSE PLANT MANAGER 
The new West Virginia works of the 
Westinghouse Lamp Division will be 

rnanaged by John Rosevear. Mr. Rose - 
: /ear has been with Westinghouse for 
,twenty -one years, having joined them in 

_1922 as an electrical draftsman. 
* * * 

'NATIONAL UNION COMMENDED 
(FOR RED CROSS EFFORT 
A certificate for conspicuous achievement 
was recently awarded to the National 
Union Radio Corporation, Newark, New 
Jersey for their 100% participation in 

the war fund drive of the American Red 
Cross. * * 

PHILIPS QUARTZ CRYSTAL 
FIXTURE BULLETIN 
Accessories and fixtures extending the 
use of Philips X -Ray Quartz Analysis 
apparatus are described in a new en- 
gineering bulletin 201. 

The bulletin also illustrates and de- 
scribes crystal blank holders, edge cor- 
rection holders, etc. Copies of the bulletin 
can be obtained by writing to the Philips 
'Metalix Corporation, 419 Fourth Avenue, 
New York City. * * s 

", (BRIDGEPORT WORKS OF 
:G. E. WINS "E" 
The Army -Navy "E" award was recent- 
ly made to the Bridgeport division of 
General Electric. Attending the cere- 
¡monies were Raymond E. Baldwin, Gov - 
ernor of Connecticut ; Jasper McLevy, 
Mayor of Bridgport ; Dr. Wei Taoming, 
Chinese Ambassador to the United 
States ; Gerard Swope, president of Gen - 

(Continued on page 64) 

HOW TO ORDER 
PRESTO RECORDING DISCS, 

NEEDLES AND REPLACEMENT PARTS 

and get prompt delivery 

Ì . Place your order with your distributor for the discs 

and needles you will need during the next 90 days. The 
distributor will stock them and deliver at your conven- 

ience. He will need your orders to determine his stock 

requirements which he must estimate 90 days in advance. 

2. Apply to your purchase order the AA2X preference 

rating which you have received under the revision of 

War Production Board order P-133 dated February 4, 

1943, part 3037. 

3. In ordering replacement parts or equipment renew- 

als give your distributor the serial number of the equip- 

ment to be repaired or replaced and the part number as 

shown in your instruction book. Apply the AA2X 

priority to your order. 
* * 

Buy Presto products through leading radio distributors 
or any branch office of the Graybar Electric Company. 

I In Other Cities, Phone ... ATLANTA, Jack. 4372 BOSTON, Bel. 4510 
CHICAGO, 

Har. 4240 CLEVELAND, Me. 1565 DALLAS, 37093 DENVER, 

Ch. 4277 DETROIT, Univ. 1-0180 HOLLYWOOD, Hit. 9133 KANSAS 

CITY, Vic. 4631 MINNEAPOLIS. Atlantic 4216 MONTREAL, Mar. 6368 

RECORDING CORP. TORONTO, Hud. 0333 PHILADELPHIA, Penny. 0542 ROCHESTER, 

Cul. 5548 SAN FRANCISCO, Su. 8854 SEATTLE, Sen. 2560 

242 (LOI ,jtu i N.Y. WASHINGTON, D. C., Shep. 4003 -Dist. 1640 

World's Largest Manufacturers of Instantaneous Sound Recording Equipment and Discs 
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The No. 10050 Dial Lock 
Designed for application! Compact, 
easy to mount, positive in action, 
does not alter dial setting in opera- 
tion! Rotation of knob "A" de- 
presses finger "B" which firmly 
pinches dial between "B" and "C" 
without imparting any rotary motion 
to Dial. Single hole mounted by 
means of shank "D ". Made of brass 
-Standard finish Nickel. 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

NEWS BRIEFS 
(Continued from page 63) 

eral Electric, and many other notables 
of the Army, Navy and foreign services. 

In an outdoor mass meeting, during 
which the presentation was made, thou- 
sands of men and women workers as- 
sembled and pledged to maintain pro- 
duction at all costs. 

* * * 

AMORY HOUGHTON OF CORNING 
GLASS ON SHORT WAVE BROADCASTS 
Amory Houghton, chairman of the board 
of Corning Glass Works, recently broad- 
cast a message to our armed services in 
the Western and Eastern theaters of 
operation, over station WBOS. 

This broadcast, designed as a weekly report to our fighting forces from Ameri- 
can industry, was the twelfth in a series 
of weekly broadcasts presented by the 
National Broadcasting Company and the National Association of Manufacturers 
in cooperation with the War Department. 

Mr. Houghton pointed out the tremen- 
dous strides that American industries 
have made with glass for an amazing 
variety of applications. He sent greet- ings to the many men of Corning Glass 
who are now in the fighting services. 

* * * 

ROLLER -SMITH APPOINTS 
R. M. SMITH AS CHIEF ENGINEER 
Roy M. Smith who joined the Roller - 
Smith Company, Bethlehem, Pennsyl- 
vania, in August, 1942, as assistant chief engineer, has been appointed chief en- gineer succeeding J. D. Wood, resigned. 

* * * 
LINK WINS "E" 
The Link Radio Corporation, New York 
City, recently won the coveted Army - Navy "E" production, award for excel- 
lence in war manufacture. 

The "E" pennant was awarded to Fred 
M. Link by Major William S. Marks, Jr., Signal Corps, U. S. A. Lieutenant 
Clement R. Hoopes, U. S. N. R. pre- sented the "E" pins, the initial presen- tation being made to William Tense, the oldest Link employee. 

The entire presentation ceremonies were broadcast over WOR and the Mu- tual Network with Tom Slater as com- mentator. 
The tenth anniversity of the Link Ra- dio Corporation was also celebrated at these presentation ceremonies. 

* * * 
STROMBERG- CARLSON 
CHANGES NAME 
The Stromberg- Carlson Telephone Manu- facturing Company will hereafter be known as the Stromberg- Carlson Com- pany. 

Dr. Ray H. Manson, vice -president and general manager announced the change of name. 
* * * 

F. B. WARREN NOW RCA COMMUNI- 
CATIONS GENERAL COUNSEL 
Frank B. Warren, formerly assistant counsel of the Federal Communications 
Commission, has been appointed general counsel of RCA Communications, Inc. 

* * * 

IGNITRON CONTACTORS BULLETIN 
Ignitron contactors for power switching of a -c resistance welding machines are described in a new, iP astrated eight -page bulletin (GEA- 3058B) issued by the General Electric Company. 

The publication also illustrates three 

standard electronic contactors, the 150 - 
the 300 -, and the 1,200- ampere sizes. It 
addition, it lists the four principal way 
in which these contactors may be use 
for the control of a -c resistance welders 

* * * 

VOICE PAGING SYSTEM DATA 
Iii a four -page bulletin, released by Bel: 
Sound Systems, Inc., 1183 Essex Avenue, 
Columbus, Ohio, unit -designed voice pag- 
ing systems are described. 

The systems utilize remotely located 
amplifiers, each amplifier capable of op- 
erating up to fifteen speakers. The sys- 
tem can also be used for transmission of 
recordings. 

* * * 

McNAMEE AND ROEMER 
ELECTED TO I. T. 6 T. BOARD 
Admiral Luke McNamee, president of 
Mackay Radio and Telegraph Company, 
and Henry C. Roemer, vice- president and 
comptroller of Federal Telephone and 
Radio Corporation, have been elected to 
the Boards of Directors of International 
Telephone and Telegraph Corporation. 

* * * 

L. C. ATHEY NOW INTERNATIONAL 
PRODUCTS VICE- PRESIDENT 
Lyman C. Athey has been elected vice - 
president of the International Products 
Corporation, Baltimore, manufacturers of 
low -loss inorganic plastics. Mr. Athey 
was formerly associated with the Por- 
celain Enamel and Manufacturing Com- 
pany, Baltimore, as director of research. 

* * * 
LT. GEN. KNUDSEN 
VISITS HALLICRAFTERS 
Lt. Gen. William S. Knudsen, director of production for the United States Army, 
recently made a surprise visit to the Hal - licrafter plant in Chicago, Ill. 

He was accompanied by Lt. Colonel 
Walter Bain, Lt. Colonel John M. 
Niehaus, Major W. M. Collins, Major 
J. Stein, Captain John Cavanaugh, Cap- 
tain Bert Roesch and Lt. R. H. Collins. 

Ray Durst, Herb Hartley and Joe Frendries welcomed the General and 
escorted him on an inspection trip through 
the plant. 

* * * 
STANCOR TRANSFORMER CATALOG 
A new catalog, No. 140, has just been 
issued by the Standard Transformer 
Company, Chicago, Illinois. 

The new catalog contains detailed 
specifications on the Stancor line of 
transformers and chokes for replacement 
and general purposes. Featured is a 
handy classified and numerical index. 

The catalog is available from the manu- facturer, gratis. 
* * * 

AIRCRAFT PARTS SHIPPED 
IN NEW TYPE CASE 
Wirebound wood crates made by the 
General Box Company, Chicago, are being used to ship aircraft radio parts 
within the bounds of the United States. 
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These boxes are light weight and de- 

signed to consume a minimum amount of 

Li unpacking time. 
* * * 

9 PLASTICS HIGHLIGHT BROCHURE 

An eight -page leaflet describing the 
1, mechanical and electrical properties of 

I lucite, plastacele, pyralin, nylon and 
f butacite, has just been released by the 

plastics department of E. I. Du Pont de 
Nemours & Co., Inc., Arlington, New 
Jersey. 

* * * 

SICKLES WINS "E" 
The F. W. Sickles Company, Springfield, 
Massachusetts, has won the Army -Navy 

The pennant award was made by Lieu- 
tenant Colonel Kenneth D. Johnson, Sig- 
nal Corps, U. S. A., to Roy F. Sickles, 
president of the F. W. Sickles Company. 
The proceedings were broadcast over 
local stations. 

* * * 

CERAMIC DEVELOPED 
FOR TUBE BASES 

A new material, prestite, recently de- 
veloped by Westinghouse is now being 
used by Heintz and Kaufman, Ltd., South 
San Francisco, California, for the bases 
of high frequency tubes. 

The new material, which is in the 
porcelain family, is said to be made of 
raw materials that are found in abund- 
ance in this country and are not on re- 
stricted priority lists. The new ceramic 
is said to possess the electrical and me- 
chanical strength of wet process porce- 
lain with the moulding qualities of dry 
process porcelain. It is formed under 
heavy hydraulic pressure. 

* * * 

RCP INSTRUMENT CATALOG 
The latest additions to the RCP line of 
instruments appear in a new bulletin, No. 
127, just released by the Radio Products 
Company, Inc., 127 West 26th Street, 
New York City. 

The bulletin describes the new model 
703 signal generator, 419 master multi - 
tester in three models, 416 and 418 pocket 
multitesters and 446A a -c /d -c multitester. 

Copies of the bulletin are available 
from the manufacturer. 

* * * 

J. L. FOUCH ELECTED 
UNIVERSAL MICROPHONE PRESIDENT 

James L. Fouch, former vice -president of 

the Universal Microphone Corporation, 
Inglewood, California, has been elected 
president. He succeeds James R. Fouch, 
who becomes chairman of the board. 
Cecil L. Sly has been promoted io the 
position of vice -president and treasurer, 
while Durwood Allen becomes the new 
secretary. 

* * * 

HAYDU TUBE EQUIPMENT CATALOG 

A forty -page loose -leaf catalog describing 
vacuum pumps, air blowers, bombarders, 
gas boosters, ribbon burners, hand 
torches, gas and air burner tips, cross - 
fires and economizers used in the manu- 
facture of fluorescent tubes has just been 
published by Haydu Brothers, Plainfield, 
New Jersey. 

The catalog, replete with illustrations 
and technical data, will prove extremely 
useful to those engaged in the manufac- 
ture or production of the general type 
of tubes as well as fluorescent types. 
Copies of the catalog are available to 
engineers who send in their requests on 
letterhead stationery. 

...ideal Connector for 

Radio and Sound 

A connector designed over a decade ago to meet the primary 

needs of the electronics engineer, it is, today, the recipient of 

wide acclaim in the fields of radio, sound and television. 

It effectively solves the problem of conveying low -level 

circuits and small power applications, and is dependable 

under all conditions. 

The practical features of the Type P Connector, the full 

floating socket and rigid pin insert which serve to eliminate 

excessive strain on contacts ... together with its rugged con- 

struction and compactness, make this plug highly desirable 

wherever there is limited space or need of speedy coupling. 

The precision engineering back of the Type P Connector 

and the features designed to aid the user are typical of every 

item in the Cannon family of dependable connectors. 

The Cannon Catalog Supplement gives 
data on Type P and seven other types of 

Connectors. Make request on your busi- 

ness letterhead and we'll send you a 

copy. Address Department P, Cannon 
Electric Development Company, Los 
Angeles, California. 

CANNON ELECTRIC 
Cannon Electric Development Co., Los Angeles, California 

Canadian Factory and Engineering Office: Cannon Electric Co., Ltd., Toronto 

REPRESENTATIVES IN PRINCIPAL CITIES - CONSULT YOUR LOCAL TELEPHONE BOOK 
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FOR ALMOST a quarter of a century Lafayette has maintained quick, accurate delivery service from complete stocks -one or a thousand units, there is no order too small or too large. 

ENGINEERS: Get acquainted with Lafayette's immediate deliv- ery service -send in your order now to this ONE CENTRAL SUPPLY DEPOT for those hard to find parts- radio, electronic, or sound. Draw on the thousands of varied items now in Lafayette's stockrooms. You can depend on Lafayette quality. 
FREE! 130 page illustrated CATALOG contain- ing thousands of items indexed for quick refer- ence - order your copy now! Address 901 W. Jackson Blvd., Chicago -Dept. 4R3 

LAFAYETTE RADIO CORP. 901 W. JACKSON BLVD., CHICAGO, ILL. 265 PEACHTREE STREET, ATLANTA, GA. 

Camera Fans: Photo- 
graphic Equipment at 
lowest prices. Write for FREE PHOTO- 
GRAPHIC CATALOG. 

noNE ARE THE DppD48s 
TpUAy TNF,icceoce4oy/ 

RUGG!D 
CONSTRUCTION 

CABINETS 
CHASSIS 
PANELS 
RACKS 

for ELECTRONIC APPARATUS 

Send specifications; or write for 
our Catalog No. 41A. 
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VWOA NEWS 
(Continued from page 60) 

be directly traced back to his efforts. 
He was busy in this work when sud- 
denly stricken with the illness which 
in a very short time proved fatal. 

At his burial services, held at the 
Park West Memorial Chapel, New 
York City, many of his old time as- 
sociates, from the various companies 
with which he had worked, came to 
say their final goodbye. Represented, 
too, were many from the Veteran 
Wireless Operators Association, of 
which he had been a member almost 
from its inception. 

Personals 
LAD to hear that Dr. Lee de 
Forest, Father of Radio and 
honorary president of our As- 

sociation continues to be active daily 
in his seventieth year.... Hal Styles, 
chairman, and Mack Schaefer, organ- 
ized a fine party for the Los Angeles 
chapter of our Association recently. 
Hal and Mack have been doing a fine 
job of keeping alive the VWOA spirit 
in the West. . . . Also heard from 
Gilson Willets, one of our founders 
and a charter member and chairman 
of the San Francisco chapter.... Our 
sincere congratulations to Rear Ad- 
miral Joseph Redman recently re- 
turned to the position of Director of 
Naval Communications, after a period 
of sea duty in the Pacific War zone. 
Admiral Redman occupied the posi- 
tion formerly and was confirmed for 
advancement from Captain to Rear 
Admiral upon his return.... All good 
wishes of our Association go to Cap- 
tain Carl F. Holden, who was re- 
lieved as Director of Naval Communi- 
cations by Admiral Redman. We un- 
derstand Captain Holden is to take 
command of a new battleship ; we 
know he will give the Axis a run for 
their money.... We hear that Corn - 
mander Pierre Boucheron is again overseas.... We are grateful for the 
following letter from C. J. Parini!, 
upon whom our Association conferred 
a Marconi Memorial Medal of 
Achievement, as a pioneer operator, 
"This is the first opportunity I have 
had to thank you and the Committee 
on Awards for your recognition of 
my achievements in the radio field as 
a pioneer. To say to you that I ap- preciate this honor more than words 
can express, is only speaking mildly of 
my real feelings in the matter, and I 
again desire to assure you of my very 
deep appreciation for this acknowl- 
edgment by the Veteran Wireless 
Operators Association. I shall always 
prize the medal and have fond recol- 
lections of my many very dear asso- 
ciates in the Association." 
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U -H -F S -R RECEIVER 

(Con/blue(' f rom puye 15) 

capacitive reactance of the grid con - 

enser should he low enough to act 

s a virtual short across the grid re- 

sistor for the resonant frequency. And 

the value of capacitance should be at 

least 10 times the input capacitance 
of the tube, so that the a -c voltage de- 

veloped across the resonant grid cir- 

cuit will appear as a very small drop 

across the grid condenser. The limit- 

ing factor for the value of resistance 

will be the relationship of resistance 

to capacity for the audio component, 

as explained in the previous paper 

(March, 1943). 
The best quench frequency, there- 

' fore, will have limits other than those 

previously established for best quench 

frequency. This is one of the draw- 

backs of self -quenching. Another, is 

the fact that the d -c bias developed 

across r -c is not controllable. This 

factor is important for the audio rela- 

tionship, since a high bias will seri- 

ously reduce the gain for audio fre- 

quencies. 

Percentage of Feedback 

With the optimum values for re- 

sistance and capacity obtained by the 

above method, the next factor to be 

determined is the percentage of feed - 

hack. Best results from the stand- 

point of both sensitivity and selectiv- 

ity can be obtained by using the least 

amount of feedback necessary to main- 

tain stable operation. The percentage 

of feedback will be determined by the 

amount of positive resistance in 

the grid circuit. However, the posi- 

tive resistance in the grid circuit is 

a function of positive resistance nor- 

mally present and the resistance in- 

troduced by coupling to the previous 

stage. For greater selectivity, it is 

necessary to keep the value of coup- 

ling below the critical point. To in- 

crease sensitivity it is necessary to 

approach the point of critical coup- 

ling. 
The condition here is somewhat 

complicated, since part of the energy 

being fed back from the plate of the 

detector to the grid, will be trans- 

ferred to the coupling element of the 

previous stage. This will reduce the 

positive resistance in that circuit and 

increase its effective Q. For this rea- 

son it is unnecessary to have the plate 

circuit of the r -f stage tuned. 

I 

Self- Quenching 

Comparatively good results may be 

obtained with self -quenching, but the 

control effected by the dual -oscillator 

(Continued on page 68) 
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-acclaimed as the finest, yet they cost 

no more than ordinary blanks! 

Can you really afford not to give them 
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Here's Our Guarantee! 

If, after trying "Black Seal" 

Blanks you are not convinced 

that they're better than any 

you've ever used, we'll stand all 

expenses. You'll pay nothing! 

r_. 
II. 41 110 

the GOULD- MOODYcampany 
Recording Blank Division, 395 Broadway, N. Y. C. 

( Excerpts from letters 
from Major Broadcast 
Engineers from coast- 
to-coast. Names on 
request.) 

Old Aluminum Blanks Re- 

coated with the famous "Black 
Seal" Formula in 24 Fast Hours! 

Write for details of the brand new Pac- 

KARTON* Shipping Container. Lightweight, 

corrugated boxes that save time, save rec- 

ords, reduce your shipping costs. 

*Reg. U. S. Pat. Off. 
LET'S ALL TOP 

THAT 10% 
WAR BOND 
PURCHASE PLAN 
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TUBE PARTS 
WIRE FORMS 
METALSTAMPINCS 

- BURÑ`IER_TIPS 
FOR ALL APPLICATEONS 

Additional space and equipment now enables us to serve 
a larger clientele in the Geld of Electronic Industries, with precision parts and stampings. 

The difficult things we do at once - - - the impossible takes a little longer" ... many problems that seemed impossible were successfully solved by our Enginee#ing staff and special machines were built to do the job. Why not let Haydn Bros. tackle that difficult problem? 
HAYDU BROS. products are synonymous with quality and economy, as is evidenced by the constant need to expand our manufacturing facilities. 

SPECIALISTS IN BURNER TIPS FOR ALL APPLICATIONS 

« 
O¡ACe o HAlity 60V,01-17,/ 

Il !i ̀ l 1) II Stvteadust. 
A MEMBER OF THE ADIO MANUTAC TUNERS ASSOCIATION 

PRECISION PRODUCTS FOR RADIO, ELECTRICAL, 
AVIATION AND INSTRUMENT MANUFACTURERS 

Mt. Betbet Roed 
PLAINFIELD, N. 

Tekpbone: 
Plainfield 6-0878 

When 
Every SECOND Counts 

* Astatic Multi- contact Plugs and Sockets 
and Co -axial Cable Connectors not only 
speed up the operation of connecting and 
disconnecting electrical circuits for military 
radio equipment but, what is more important, 
they guarantee positive circuit contacts for 
uninterrupted radio communications. Gov- 
ernment approved, Astatic Plugs, Sockets 
and Connectors are highly praised by radio 
manufacturers for uniform quality and 
expert workmanship. 

IN CANADA, 
CANADIAN ASTATIC. LTD. 

TORONTO. ONTARIO 
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quench detector marks it as a superior 
circuit. 

The second type of self -quenching 
tried is shown in Figure 5. This type 
of detector is fairly easy to control 
insofar as d -c bias voltage and quench 
frequency are concerned. The bias 
voltage is controlled by the coupling 
in the quench frequency transformer 
and the quench frequency, by the LC 
values in the transformer's grid cir- 
cuit. 

In this second method, the tube 
oscillates at two separate frequencies. 
Bias voltages are developed for both 
frequencies, but since they are con- 
current, the measured d -c across the 
grid resistor will be the higher of the 
two. The effectiveness of the detector 
may be determined by the increase of 
bias voltage due to the injection of 
some small value of external signal. 
The greater the change in bias, the 
more sensitive is the detector. This 
was found to be the most effective 
method of determining the best quench 
frequency. The best quench frequency 
was one which permitted the greatest 
change in grid bias voltage for a given 
small value of signal. 

The fact that a small value of signal 
was used is stressed, since for large 
values of signal, the detector changes 
its mode of operation. 

It was observed that when a very 
strong external signal was fed into the 
grid circuit of the detector the bias 
voltage decreased and at the same time 
the plate current decreased, whereas for 
small signals the bias voltage increased 
and the plate current decreased. This 
is an odd result, caused by a change in 
the mode of detector action. For strong 
signals the detector acted as a straight 
amplifier, and instead of the grid draw- 
ing power from its own plate, the driv- 
ing power was supplied by the incom- 
ing signal, thereby decreasing the 
measured plate current. To further ex- 
plain. The grid circuit of an oscillator 
may be considered as a load on the 
plate circuit. Loading the plate cir- 
cuit increases the circulating current 
in that circuit and thereby increases 
the amount of d -c drawn. Now if that 
load is removed, the Q of the circuit 
increases, since the resistance intro- 
duced by the grid circuit is decreased. 
This action causes a reduction in plate 
current. When a strong signal is in- 
troduced in the grid circuit, it replaces 
the energy fed back from the plate 
circuit. The action is similar to 
the drop in plate current in an 
r -f amplifier. A value of signal input 
was found where the bias voltage 
remained at a constant value. This 
is an important reference value, since 
it is the point where the signal 

www.americanradiohistory.com

www.americanradiohistory.com


input equals the energy fed back from 
the plate circuit of the detector. The 
bias resistor should he adjusted at this 
point to give the greatest value of 

bias voltage. 

MEMO* Rosonaae. Pocks 

A condition frequently encountered 
in the design of a s-r detector is broad 
tuning with multiple peaks of reson- 
ance close together. This condition 
is generally due to either of three fac- 
tors. . . . (1) -Too high a quench 
frequency. (2) -Too much feedback 
at resonant frequency. (3)- Insuffi- 

dent positive resistance in grid tank. 
If the positive resistance in the grid 

circuit is increased, that is, if the 
coupling to the previous stage is made 

tighter, the multiple oscillations will 

decrease, at a cost of selectivity. Re- 

ducing the amount of feedback will 

increase the sensitivity as well as the 

selectivity. Decreasing the quench 
frequency will reduce the sensitivity 
but increase the selectivity. 

Another circuit developed from the 
experimental model is shown in Fig- 
ure 6. The results achieved with this 
circuit were comparable to those oh- 

tained with Figure 5. However, the 

frequency acceptance was broader. 
The selectivity obtained was still ex- 

cellent for a portable receiver, since 

the frequency stability of portable 
transmitters at ultra -high frequencies 
precludes the use of highly selective 
circuits. Absolute sensitivities of 1 

microvolt may he obtained at 100 

megacycles with excellent results for 
10 microvolts input. 

WWWith 5 microvolts as a base, a band 
width of 100 kc at 10 times was ob- 

tained with the experimental model. 
This band width expanded rapidly as 
the signal was increased to 1,000 

times. 
By proper adjustment of the band 

acceptance of the detector, an excel- 
lent f -ni receiver for an f -m system of 

commuiiication may be constructed. 
The second harmonic of a nearby f -m 

station was picked up by the experi- 
mental receiver with excellent quality. 
The minimum amount of material and 

tubes required, and the high sensitivity 
of a s -r receiver admirably fulfill the 
requirements for portable f -m work. 
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Much is rumored of the wonders of military radio and 

electronic devices presently in use on land and sea. Brief bits 

of description of the accomplishments of these secret weapons 

and the possibilities of their further application stimulate the 

imagination and inspire confidence in early victory in techni- 

cian and layman alike. 

JOHNSON "Viking" parts are finding preference in every- 

thing from the government trainee's transmitter kit to the most 

secret electronic weapon. Whether it be a socket, insulator, 

plug, lack, inductor, condenser or similar item it is chosen by 

men who know radio and men who know radio know 

JOHNSON parts. The "VIKING" trademark is becoming 

synonymous with quality and advance design to thousands 

of newcomers as it has been for some time to the veterans. 

The engineer and newcomer alike will look to JOHNSON for 

release of wartime developments and for leadership in new 

products in a new world of peace and freedom. They won't 

be disappointed. 

'AK ri 

Many parts can now be delivered more quickly than 

before. If it will help win the war please forward 

your inquiry. Catalog 967E available on request. 

JOHNSON 
a 6-ammo name in IQadia 
E. F. J O H N S O N C O M P A N Y 

W A S E C A , M I N N E S O T A 
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FOR OUTSTANDING 
MERIT IN 

MICROPHONE 

PRODUCTION 
The Army and Navy "E ", symbol of out- 

standing achievement, has been awarded to 

Shure Brothers. It is the highest badge of 

honor for the victories of the soldiers on the 

production front that must come before 

the victories of the soldiers at the fighting 

fronts. Shure Brothers are united in the de- 

termination to do their utmost to hasten the 

day of final victory for the democratic forces. 

SHURE BROTHERS 225 W. HURON ST., CHICAGO 
Designers and Manufacturers of Microphones and Acoustic Devines 
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BOOK TALK . 
LABORATORY MANUAL IN RADIO 
By Francis E. Almstead, Lieut. USNR Materiel Officer, U. S. 
Naval Training School: Kirke E. Davis, head of Science De- 
partment, Oceanside High School and George K. Stone, Senior 
Education Supervisor, State Education Department, Albany ... 
139 pp.... New York: McGraw -Hill Book Company, Inc... . 

$.80 
An interesting contribution to the study of fundamental 

radio, covering twenty subjects, from the care and use of 
the soldering iron to studies of instruments. Presented in 
the experimental format of discussion, this presentation will 
prove quite helpful to the newcomer. 

The manuscript is based on the New York State syllabus 
on radio and thus may be used in conjunction with standard 
texts covering radio fundamentals. 

The subject of mathematics is covered in the manual, in 
a very simple, yet exhaustive manner. The application ap- 
proach is used in this respect. -O. R. 

A.S.T.M. STANDARDS ON ELECTRICAL 
INSULATING MATERIALS 
Prepared by A.S.T.M. Committee D -9 on Electrical Insulating 
Materials ... 441 pp.... Philadelphia, Pennsylvania: Ameri- 
can Society for Testing Materials . . . $2.50 (heavy paper 
cover) 

This edition, issued in February, covers the 1942 com- 
pilation of standards. Several of the interesting topics dis- 
cussed in last year's issue are included, but the major part 
of this new volume is devoted to new material. 

There are groups of specifications and tests on insulating 
varnishes, paints, lacquers, and molded insulating materials. 
In the latter section, which includes a discussion of plastics, 
fourteen test methods are described. The section on plates, 
tubes and rods, has two specifications and some ten standard 
test -methods. 

A section is also devoted towards a discussion of mineral 
oils for electrical insulation. Three standards are shown 
here. In the discussion on ceramics, which includes glass 
insulators, porcelain and steatite, four standards are given. 

Insulating paper, mica products, rubber and textiles are 
also discussed quite thoroughly and represented by several 
standards and tests. 

An unusual feature of this new edition is the inclusion of 
the annual report of the committee, as well as several con- 
densed reports on the significance of tests, and an ex- 
tensive report by Flowers and Fruchturan on "Methods Used 
for Determination of the Oxidation Tendency of Insulating 
Oils." 

This volume should be in every library. -O. R. 

THE MATHEMATICS OF THE PHYSICAL 
PROPERTIES OF CRYSTALS 
By Walter L. Bond ... 72 pp. . . New York: The Bell Sys- 
tem Technical Journal, 1943, American Telephone & Telegraph 
Company ... $.50. 

On of the most comprehensive discussions on crystals ever 
presented, is offered in this excellent paper. 

Discussed are such vital problems as the linear vector 
function, symmetry of crystals, matrix algebra, geometry of 
rotations, crystalline dielectrics, quadratic forms, crystal 
elasticity, temperature expansion, temperature variation of 
the isothermal elastic modulii and stress variation of the 
temperature, expansion coefficients, the piezo -electric effect, 
the converse piezo -electric effect, the converse piezo -electric 
effect as a non- linear function, pyro -electricity, the thermo- 
electric effect in crystals. 

Included in the discussion also are a study of the propaga- 
tion of light in crystalline media, the electro -optic effect, 
he piezo- optical effect, application of the electro and piezo- 

optical effect and transverse isotropy. 
This paper should be read by not only those engaged in 
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the study or production of crystals, but by everyone in any 
way affiliated with communications. For it presents a most 
thorough analysis of a product, that is unusually vital to 
communications today. -O. R. 

PRE -SERVICE COURSE IN SHOP PRACTICE 
By William J. Kennedy, Instructor in Machine Shop Practice, 
Straubenmuller Textile High School, New York City . . . 337 

pp.... New York: John Wiley and Sons, Inc.... $2.00. 
The fundamentals of mechanical work, as applied to the 

requirements of the military, are presented in this new vol- 

ume. 
Prepared at the request of the War Department and the 

C. S. Office of Education in conformance with the official 

pre- induction training course outline, the book is quite com- 

plete. For it covers such subjects as hand tools, machine 

tools, measuring tools, layout, cutting, planing and boring, 
jointing and assembly, finishing and preservation, filing and 

abrasives, drills, soldering, wiring and wire splicing, ropes, 

splices and knots and blocks and rigging. The section on 

wiring and wire splicing is effectively presented in its re- 

lationship to communications. Diagramatic illustrations 
serve to explain the various machine shop procedures and 

equipment used. 
Although the book is written on a high school level, there 

are many basics of fact presented, that will prove valuable 

to everyone. -0. R. 

PRE -SERVICE COURSE IN ELECTRICITY 
By William C. Shea, Instructor in Applied Science and Co- 

ordinator of Defense Activities and High School Subjects, 

Straubenmuller Textile High School, New York City . . . 276 

pp.... New York: John Wiley and Sons. Inc.... $2.00. 

A companion volume to the shop practice book, and also 

prepared in conformance with pre -induction training courses. 

Fundamentals are also the bases here, too. Prepared in ac- 

cordance with classroom- session technique, approximately 

ninety teaching periods are included within the scope of thir- 

teen chapters. 
Information, which is pre- requisite to work in radio and 

allied specialties, has been included in the chapters which 

cover magnetism, electrostatics, primary cells, the storage 

battery, voltage- current resistance, electromagnetism, meters, 

work- energy power, motors, rectification, etc. Symbolic 

mathematics are employed for the most part. 
An interesting fundamental treatment. -O. R. 

THE ELECTRON MICROSCOPE 
By E. F. Burton, Head of the Department of Physics and 

Director of the McLennan Laboratory, University of Toronto, 

and W. H. Kohl, Development Engineer, Rogers Radio Tubes, 

Ltd., Toronto . . . 233 pp. . . . Wew York: Reinhold Publish- 

ing Corp.... $3.85. 
Probably the most interesting subject of the day is the 

electron microscope. Its use has spread to many quarters. 

And with the development of compact comparatively inex- 

pensive units, it is no longer the restricted laboratory device 

that it was a couple of years ago. Accordingly, a book ex- 

plaining in a modified technical manner, the purpose and 

design of the instrument, is quite useful a tool to have today. 

Such a tool is this new book, by two distinguished Canadian 

engineers. 
Covered in a graphical style are the subjects of vision, 

light microscopes, light, wave motion, the electromagnetic 

theory of light, the electron, motion of electrons, magnetic 

lenses, the history of the electron microscope, the electro- 

static microscope and the magnetic type of electron micro- 

scope, etc. 
The engineer will enjoy reading this book, even though it 

is fundamental in its approach. He will enjoy it, because the 

treatment is absorbing and instructive. -0. R. 

Simplify sound pickup 
problems in studio and remote 
broadcasting with the Shure Broad- 
cast Super -Cardioid Microphone. 
Its pickup pattern rejects 73% of 
all reverberation and random noise 
energy. It is highly immune to 
mechanical vibration and wind 
noises. These features insure 
clear penetrating signals. Use a 
Shure Super -Cardioid for 
better performance. 

octOw© OGì 04f:1ß13E3 ° Rm1.. S1,6. Rr 
... 

fric . =3... ï t j11 7rV `+}',-'1 T. 

SHURE REACTANCE SLIDE RULE 

Offers quick, easy solutions of problems in 

resonant frequency and in circuits involving induc- 

tances and condensers. Covers frequency range 

from 5 c.p.s. to 10,000 MC. Send 10c in coin or 

stamps to cover handling. 

SHURE BROTHERS 
Dept. 174 C 225 W. Huron Street, Chicago 
Designers and Manufacturers of Microphones and Acoustic Devices 
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Will the End of the War 

... mean the 
end of 

your job? 

Train Now for Lasting 

Success in RADIO and 

INDUSTRIAL ELECTRONICS 

Have you been doing any after -the- 
war thinking? Have you realized the sudden changes that will take place as war production revolves to civilian pro- 
duction . . . and millions of men come 
back to jobs from the Armed Forces? 

For many radiomen the end of the war 
will mean the end of a job. But for those with vision and foresight, the future 
offers golden opportunities. These men realize that the responsible engineering 
jobs will go to those who have acquired 
the technical ability to keep pace with 
the rapid strides being made in the field radio and electronics. 

Now is the time to make sure of the road ahead. CREI home study courses in Practical Radio En- gineering provide a planned program of spare - time specialized training to give you the technical skill to supplement your present ability. Don't say You're too busy." CREI courses are designed to be studied in the most crowded schedules. 

Join the 8,000 professional radiomen now train- ing with CREI. Make your present job pay you dividends by investing a small portion of your earnings in this career training. Get all the im- portant facts at once. 

WRITE FOR FREE 32 -PAGE BOOKLET 
If you have had professional 
or amateur radio experience 
and want to make more money -let us prove to you we have 
something you need to qualify 
for a better radio job. To help 
us intelligently answer your 
inquiry. PLEASE STATE BRIEFLY YOUR BACK- 
GROUND OF EXPERI- 
ENCE. EDUCATION AND PRESENT POSITION. 

CREI Students, Graduates - ATTENTION! 
The CREI Placement Bureau is flooded with re- guests for radiomen. Employers in all branches 
of radio wont trained men. Your Government wants every man to perform his job, or be placed in a job, that will allow him to work at maximum productivity. If you are or will be in need of re- employment write your CREI Placement Bureau at once. 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

E. H. RIETZKE, President 
Home Study Courses in Practical Radio Engineering for Professional Self- Improvement 

Dept. CO -4 3224 -16th Street, N. W. 
WASHINGTON, D. C. 

Contractors to the U. S. Signal Corps -U.S. Coast Guard. Producers of Well- trained Technical Radio- 
men for Industry. 
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HIGH VOLTAGE 
(Continued 

class A), and the lower powered radio 
frequency stages of the transmitter. 
Therefore, all plate currents do not 

very under operating conditions, and 
the load on the rectifier is constant. 
For this reason, the input choke is not 
of the swinging type. The reactors in 

both sections of the low -pass filter are 
of the smoothing type. 

Those who must build a power sup- 
ply to furnish plate voltage to a trans- 
mitter employing class B modulation, 
where the d -c plate current to the 
modulator varies through wide limits 
under operating conditions, should 
use a swinging choke as the first re- 
actor. In using the swinging choke, 
advantage is taken of the fact that the 
critical value of inductance decreases, 
in proportion to the decrease in load 
from the minimum bleeder load to 
maximum load on the power supply on 
peaks of modulation, when the modu- 
lator plates require maximum d -c 
plate current. The swinging choke is 
designed so that it automatically main- 
tains a critical value of L throughout 
the operating range of plate current 
demand, the amount of L decreasing 

PLATE SUPPLY 
from page 26) 

as the plate current demand, and con- 
sequently the load, increases. 

The problem is solved by selecting a 
first reactor with minimum inductance 
equal to the critical value for the 
maximum load demand, while the 
bleeder resistance is selected so that 
the L of the swinging choke at maxi- 
mum swing is the critical value for 
the bleeder load. 
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VIDEO AMPLIFIER 
(Continued from page 50) 

the curve now lies within plus or 
minus 1% to T /Tg = 1.1. 

By a similar process it should be 
possible to find a second critical value 
of ß such as to produce a flat phase 
response. Referring now to Equation 
19 for the phase characteristic, our 
aim is to establish the conditions nec- 
essary for maintaining zero phase 
shift over as wide a range of fre- 
quencies as possible. It can be seen 
that the phase angle will remain zero 
for all values of T /Tg if the coeffi- 
cients in the numerator are zero. This 
condition is readily satisfied for the 
first -power coefficient by placing 
ß = m, but the coefficient of (T /T2)3 
can be zero only if ß is infinite or if 
m = - 1. While this precludes the 
possibility of preventing phase shift, 
we again note that ß should be large; 
a requirement compatible with that 
for a flat amplitude response. 

It can be shown that equating m and 
ß causes the first derivative of O with 
respect to T /Tg to vanish at the ori- 
gin, hence the second critical value 
of is 

=m =ß2 (23) 
If ß exceeds this new critical value, 
the phase response curve rises more 
sharply, while if ß 's made smaller 
than 52 a minimum will occur, which 
means that the phase angle will be- 

943 

come negative for certain values of 
T /Tg. Figure 8 shows the response 
curves for the case where ß = 52. 
Note that the amplitude response now 
exhibits an appreciable peak for both 
values of m. 

The Transient Response of the 
Compensated Amplifier 

Applying a unit voltage step to the 
compensated amplifier, the transient 
load voltage is found to be 

eL(t) = g,R -}- gmRF (1- E -t/TF) 

(24) 
At the instant the unit step is applied, 
the load voltage rises immediately to 

(Continued on page 75) 
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AMPERITE 
BATTERY CURRENT & VOLTAGE 

REGULATORS 
Amperites cut battery 
approx. 50 °o to 2 %. 

Hermetically sealed - not affected by 

altitude, ambient 
temperature, or 
humidity. 

3. Compact, light, and 

inexpensive. 

Now used by U.S. Army, 
Navy, and Air Corps. 

Send us your problem. 

VOLTAGE OF 24V WITH AMPERITE 

BATTERY & CHARGER VOLTAGE VARIES 

VARIES APPROX. I ONLY 

50% 2% 

ii 

® , i ` R `l f`.I 

WATER andAfF COOLED 
TRANSMITTING-ö_ a>ud..TIFYIJG T-BES 

,.ae...,.,... 
. 

AMPEREX ELECTRONIC PRODUCTS 
79 WASHINGTON STREET. BROOKLYN, NEW YORK 

; 

Export Division: 100 VariÇk NbwlYerk, U.S.A. Cobles: "ARLAB" 

{ 

, 

awl& 
FOR COMMUNICATIONS, 

AIRCRAFT AND 
ELECTRONIC CIRCUITS 

EBY standard products 
in mass production on 

WAR SCHEDULES! 
The Eby organization, one of the pio- 

neer manufacturers to the electronic 
and communication industries, has 
stepped up its engineering and produc- 
tion facilities to meet the varied re- 

quirements of all branches of industry 
serving the war effort. Obviously, we 

are in fine position to supply such 
standard items as plugs, jacks, sockets, 
binding posts, banana plugs, connec- 
tors, terminal strips, head sets, panel 
boards, relays, switchboards, to meet 
a wide variety of standards and uses. 

The entire line of Eby products has 
been streamlined for mass production 
on war schedules. 

MAJOR and SUB- ASSEMBLIES 

to Air Corps, Signal Corps, Navy 

and Commercial Specifications! 

In addition to our own custom mold- 

ing, metal stamping, and tool room fa- 

cilities, Eby operates a complete assem- 

bly department capable of producing 
in quantity, assembled units to your 
specifications. This work is headed up 

by a competent staff of experienced 
engineers who are skilled in the design, 
tooling, and mass production of any 
single part, component, or complete 
assembly whether it be standard or 
special equipment. The Eby organiza- 
tion welcomes your inquiries; send blue 
prints and specifications 
and we will be glad to dis- 
cuss details with your or- 
ganization. 

IF IT IS IN A CIRCUIT . . . 

EBY parts and services will 
help you do It better. 

HUGH H. 

EBY 
INCORPORATED 

18 W. CHELTEN AVE. 

PHILA.,PENNA. 
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FOR 
ACCURATE 

CALIBRATION 
Use a Meissner .Sig- 
nal Calibrator .. . 
the precision fre- 
quency standard 
THE ANSWER to calibrator checking 
of products used in the war effort. 
Provides accurate signals from W 
kc. to 60 mc. for accurately check. 
ing calibration. Produces modulated 
and unmodulated signals every 10, 
50 añd 100 kc. Vernier control for 
adjusting to zero beat against WW V 
or other primary standard. Special 
Meissner Signal Calibrators can he 
ordered to provide 100 kc. and 
1000 kc. output. 

The Signal Calibrator is invaluable 
as a secondary frequency standard 
for Crystal Manufacturers, Radio 
Laboratories and Government 
Inspectors. 

Entire unit, including 110 volt AC 
power supply, housed in 8 "x8 "x12" 
cabinet. Shipped complete with 
tubes. Net price 846.00. 

See your .Flelssner 
distributor, or irrite 
foreompletecatalog 

MT. CARMEL, ILLINOIS 
"PRECISION -BUILT 

PR O I) D IC TS" 

AMEICIMMICk 

STEADY -STATE RESPONSE 
(Continued from page 36) 

tenuation at the fundamental fre- 
quency, the wave is badly distorted. 
This distortion is attributable almost 
completely to non -uniform time delay 
(now -linear phase shift) of the vari- 
ous frequency components. Since the 
total phase shift for a half -section 
filter is a constant independent of the 
cut -off frequency, the way to reduce 
the delay distortion is to use a smaller 
fraction of the filter pass -band. This 
is accomplished by using a smaller- 

f ,. fe 1 

value of - Thus, if -- - the 
f f 10 

distortion becomes quite small, as seen 
from the figure. 

In the same manner we could com- 
pute and plot the output wave-form, 
for full- section filters. For example : 

`1 
for a constant -k low -pass full - 
section filter of either the t or is type 
we have 

-[dct 

ep(t)=z I E c 
1+ E 

(LT 
2 sin LTG1ct+E 4 

S11119:GJc(t-I-) --`t 
(3- -, -61 r E 

I * 2E cos á G1T +E 2 

o <t<z 
Application to Rectifier Filters 

In designing filters for radio trans- 
mitter power supplies various factors 
must be taken into consideration. 
Some of these factors will be discussed 
here. 

Usually the prime consideration in 
the design of a power supply (except- 
ing, of course, the nature of the d -c 
power delivered) is the a -c ripple out - 

(Continued on page 76) 

_ I . 5. `... .`-_ \ ' , _` " '`r=, `/ ' .' , .- . i, _ i i ./,.. 
. ... . ... .. 

Figure 6 
Response of high -pass constant -K half section filters to rectangular waves. 

GIRL SAVES MAN HOURS... 

DI -ACRO Brake forms non -stock angles, channels or "Vees." Right or left hand operation. Folding widths, 6 ", 12", 18 ". 

By RELEASING A MAN FOR SERVICE 
No delay waiting for dies - parts ready quicker - deliveries speeded up - all to bring the Victory sooner! Women are rapidly taking a major place on the industrial front. DI- ACRO Precision Machines - Shears, Brakes, Benders - are ideally suited for use by women in making duplicated parts accurate to .001 " - DIE -LESS DUPLICATING. Thousands of DI -ACRO Machines are now in use in War plants. 

WRITE FOR CATALOG ... "METAL DUPLICATING WITHOUT DIES." 

IJflEIL-IRWIfl ION,N, mFG. C0. 
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VIDEO AMPLIFIERI 
(Continued from page 72) 

a value of GmR or Go volts. As the 

time t increases, the voltage continues 

to rise, only now exponentially, ap- 

proaching a value gm (RF R) volts 

asymptotically, as the condenser CF 

charges. applied, With a unit square wave app 

the load voltage has the general ap- 

pearance shown in Figure 9. It is ap- 

parent that this characteristic tends 

to cancel the downward tilt caused by 

the grid time constant. 
Continuing with the response to the 

unit step, it is a simple matter to write 

a differential equation for the divider 

action of the grid circuit, making use 

of the simplifying assumption that the 

grid circuit is a negligible shunt on 

the load. We may then equate the 

voltage drops across Rg and Cg to 

transient load voltage from Equation 

24. Solving this equation and writ- 

ing the overall transient response as 

a relative quantity, we finally obtain 

H(t)= 
1 

[mB -c /ßTg __ E 
-c/Tg] 

f.1-1 (25) 

This is a third basic equation upon 

which we can operate. Once again 

we wish to determine a value of ß 

such that the response curve will have 

zero slope at the origin and not ex- 

hibit a peak beyond that point. A 

peak in the transient response will 

distort a square wave considerably, 

causing it to be bowed upward if the 

peak occurs at a time corresponding 

to one quarter of the square wave 

period, or causing it to be high on 

the trailing edge if the peak occurs 

later in the cycle. 
Having discovered that phase shift 

distorts a square wave one feels in- 

tuitively that the critical values of ß 

for flat phase and flat transient re- 

sponse will coincide. This turns out 

to be so, and it can be verified readily 

by taking the derivative of the tran- 

sient response with respect to t /Tg, 

equating it to zero and solving for ß 

when t /Tg = O. When this is done it 

is found that 
=m =5, 

Figure 10 shows the transient re- 

sponse plotted for the two values of 

m and for the uncompensated case. 

As in the case of the amplitude re- 

sponse, it is possible to adjust (i to a 

value slightly smaller than m and al- 

low the transient response to bow up- 

ward by a small amount. Thus the 

response can be maintained within a 

given tolerance for a greater period 

You Can't Work'Ent, If They Can't Hear You! 

*Radio "Shorthand" for R or -- meaning, "Your message received!" 

AIRPORT RADIOPHONE TRAFFIC CONTROL BY 

OXFORDTARTAK RADIO CORP. 

3911 S. MICHIGAN AVE., CHICAGO, ILL. 

of time. Again the degree of "over- 

compensation" is a matter of judg- 

ment, and depends upon the number of 

stages involved. 
Figure 11 shows an enlargement of 

the transient response curves, and in 

addition shows the response when 

In = 10 and ß = 9.5. In this case the 

response variation lies within plus or 

minus 1% for the duration of one 

grid time constant. For this same 

case, the phase response is constant 

within plus or minus 0.5 degree to 

T /Tg = 0.7. 

The square -wave response of the 

compensated amplifier will follow the 

transient response if the period of 

the square wave is longer than the 

time required for the completion of 

the transient. If the period of the 

square wave is shorter, the square 

wave response will be somewhat dif- 

ferent from the transient response. In 

practice, however, the plate filter com- 

ponents can be designed with P = ni. 

The circuit elements are then found 

to be 
(Continued on page 78) 
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CLOSED -FORM STEADY -STATE RESPONSE 
put. The relative magnitude of this 
ripple is determined by the nature of 
the main power supply (frequency, 
number of phases) ; the attenuation of 
the filter, and, in some cases, where 
particularly low ripple requirements 
are specified, on the balance of the 
phase voltages supplied to the rectifier 
tubes" 

A second well -known consideration 
is the input impedance to the filter for 
the a -c ripple voltages applied. If this 
impedance is not sufficiently great for 
all frequencies involved, the alternat- 
ing component of current will be large 
enough to produce current cut -off 
during part of the a -c cycle resulting 
in poor regulation of the supply" 

A third consideration is the surge 
current through the rectifier tubes 
when the supply is turned on initially. 
If the filter design is not inherently 
such as to limit this surge to a safe 
value, the circuit is provided with a 
surge resistor which is short- circuited 
by a relay after a suitable delay. 

A fourth consideration, in tele- 
graphic transmitters, is distortion of 
the marking wave owing to transients 
in the filter of the power supply of the 
final radio -frequency amplifier'. A 
similar, although less severe problem 
exists in amplitude -modulated ampli- 
fiers by virtue of transient power re- 
quirements produced by sharp speech 
transients. 

In amplitude- modulated transmitters 
a further requirement is that the im- 
pedance of the filter measured across 
its output terminals to the lowest 
audio frequency used must be small 
compared to the plate resistance of the 
modulated r -f amplifier, if undesired 
attenuation of low audio frequencies is 
to be avoided. 

If a class B modulator and the final 
r -f amplifier are supplied from the 
same rectifier, as is often the case, 

MICROSCOPIC 
PERFECTION 

Through all steps of pre- 
cision fabrication, hundreds 
of alert inspectors double - 
check the microscopic per- 
fection of Sylvania Radio 
Tubes. 

ion SYLVANIA 

(Continued from page 74) 
care must be taken with respect to the 
output impedance of the filter that the 
audio pulse currents supplied to the 
modulator do not develop sufficient 
voltage across the output of the filter 
to modulate the r -f amplifier addition- 
ally and thus give rise to additional 
audio distortion in the r -f output. 

Finally, economy is almost always 
a factor, particularly in the compara- 
tively high -power supplies under dis- 
cussion here, and conservation of space 
is often of great importance. 

In high -power telegraphic trans- 
mitters it has usually been the prac- 
tice to employ three -phase main sup- 
plies. In view of the preceding dis- 
cussion, three -phase full -wave power 
supplies are particularly advantageous. 
The total rms ripple input to the filter 
is only 4.2 18, thus requiring rela- 
tively simple filtering, if indeed, any 
filtering is considered necessary. The 
input impedance of the filter is not 
a very important consideration from 
the point of view of regulation since 
the regulation due to insufficient input 
impedance cannot exceed 4.7 %'. This 
is not to say that the input impedance 
is of no consideration whatsoever. A 
certain amount of impedance, readily 
calculable, is required to limit the 
peak cyclic current through the recti- 
fier tubes to a safe value. This peak 
cyclic current must be computed as 
the sum of the d -c and a -c components 
of current through the tubes. 

As a consequence of these facts 
comparatively small inductance and 
capacitance values may be used in the 
filter without violating the keying 
requirements. As a further conse- 
quence, however, it often becomes nec- 
essary to use a surge resistor and as- 
sociated relay to limit the starting 
current. 

[To Be Continued] 
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A -C CALCULATION 
CHARTS 
By R. LORENZEN 

This new Rider Book greatly reduces the time 

required for alternating current engineering calcu- 

lations- speeds up the design of apparatus and the 

progress of engineering students. Two to five times 

as fast as using a slide rule! Thousands of enthu- 

siastic users. 
AC CALCULATION CHARTS are designed for 

use by civilian engineers and engineers of the 

armed forces who operate in the electrical -com- 
munication - power - radio - vacuum tube - tele- 

phone - and in general, the electronic field. Inval- 

uable for instructors as well as students, and also 

executives who check engineering calculations. 

CATHODE RAY TUBE 
AT WORK 

The Cathode Ray Tube at Work is the 

accepted authority on the subject. The 

cathode ray tube in the Oscillograph and 

its application to electronic and industrial 

work is fully discussed. Profusely illus- 

trated. 
s- 

trated. 338 pages 

JOHN F. RIDER PUBLISHER, Inc. 

404 FOURTH AVENUE, NEW YORK CITY 

Export Division: Rocke -International Elec. Corp. 100 Varick St.. N. Y. C. Cable: ARLAR 
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EXCLUSIVELY 
1934 

ORDERS SUBJECT TO PRIORITY 

P E T E RS EN RADIO co ., Council Bluffs, Iowa 

ELECTRONICS ENGINEERS 

Electrical Engineer to design electronic devices 

as applied to Industrial control, welding and 

similar applications. Also An electrical engineer 

with knowledge of electronics for application work. 

Write Westinghouse Electric & Manufacturing 

Company, Room 1415, Union Bank Building, Pitts- 

burgh, Pennsylvania, for application blank. 

CRYSTALS by 11/1-)5 
Thoúaands of vital transmitting installations rely on the accuracy and 

dependability of Hipower Precision Crystal 
units. With 

recently 
enlarged' 

lac litres, Hipower is maintaining greatly 
important services. When essential demand begins to return to normal, 

Hipower will he glad to help with your crystal needs. 
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Sales Division -205 W. Wacker Drive, Chicalgo 
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You'll Find the Answer in 
Premax Antenna Designs 
Tubular Metal Antennas to meet the 
needs of the Armed Forces on land 
and sea. Send for Bulletin of Antennas 
and Mountings. 

remax l°rocaucisf 
DIVISION OF 

CHISHOLM -RYDER CO., INC. 
4303 Highland Avenue, Niagara Falls, N. Y. 

A STEADY SOURCE OF ALL 
ELECTRONIC 
EQUIPMENT 

Z 4A9j0 
Og. 
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FOR ACTION 

PHONE! WIRE! WRITE 

BULLETINS AND CATALOGS ON REQUEST 

VIDEO AMPLIFIER 
(Continued from page 75) 

RF = mR 
(26) 

Rg Cg 
Cp = 

R 
The final adjustment of the circuit can 

be made by increasing Rg sufficiently 
to make the square -wave response as 
perfect as possible. The above equation 
for CF is based upon ß and m being 
equal. In general CF if found to be 

Rg Cg 

CF = (27) 
R 

To summarize the results, two 
unique values of ß have been found, 
one of which produces a specific 
amplitude response, and the other a 
specific phase and transient response. 
If a flat amplitude response is re- 
quired, ß should be made equal to or 
slightly smaller than ßt. If a flat 
phase and transient response is re- 
quired, ß should be made equal to or 
slightly smaller than ß2. There is no 
point in making ß larger than ßt. 

A proportionality which is fre- 
quently used results from the equation 
of the following time constants 

RRF 
CF = Rg Cg 

R-{-RF 
This develops into an interesting spe- 
cial case where ß = (nl + 1), a value 
exceeding the maximum limiting 
value. In this case the three basic 
equations reduce to the following sim- 
ple forms . . . 

1 

1H12 = 

1+( 
T 

TF 

T 
B = tan -1 - 

TF 

H (t) = E -VTF 

í 28) 

JONES 500 SERIES 

PLUGS AND SOCKETS 
Designed for 5.000 volts and 25 amperes. 
All sizes polarized to prevent incorrect 
connections, no matter how many sizes used on 
a single installation. Fulfill every electrical and 
mechanical requirement. Easy to wire and in- 
stantly accessible for inspection. Sizes: 2, 4, 6, 
8, 10, and 12 contacts. Send for a copy of Bul- 
letin 500 for complete information. Write today. 

HOWARD B. JONES 
2300 WABANSIA AVENUE, CHICAGO 
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(Continued from page 78) 

Here, Tip has been substituted for Tg 

In the equations for the uncompen- 
sated amplifier. The response charac- 
teristics are precisely those of an un- 
compensated amplifier having a grid 
time constant equal to TF. The pro- 
portionality mentioned above gives 
satisfactory results only when m is 

very large. The reason for this is 

that the response curves for various 
values of ß show a smaller departure 
from one another when in is large. 

It is important therefore to use the 

proper value of (3 when m is, by neces- 

sity, small. 

Overcompensation 

If ß is appreciably smaller than In, 

overcompensation results. In this 

case, the amplitude and transient re- 

sponses peak badly, and the phase 

angle becomes negative by quite a 

number of degrees over a considerable 

range of values of T /Tg. 

Photographic Illustrations 

The accompanying photographs, Fig- 

ures 12 to 16, show the square -wave 

response for several values of ß and m 

and for the uncompensated amplifier. 

The half -period of the square -wave in 

each case is equal to one grid time - 

constant. Of course, the vertical lines 

of the square -wave do not show in the 

photographs, because the spot is mov- 

ing too fast to register. 

Amplifier Used 

The amplifier used for the photo- 

graphs is a specially constructed two - 

stage video amplifier used in the study 

of low- frequency compensation in the 

Graduate Electrical Engineering La- 

boratories of the Polytechnic Institute 
of Brooklyn. The circuit is arranged 
so that RF and CF can be independent- 
ly and continuously varied. Further- 
more, the grid time constant, Tg, is 

about 1 /10 of the normal practical 
value, so that the response for large 

values of T /Tg can be observed on the 

oscilloscope, without encountering the 

difficulty due to distortion being in- 

troduced by the oscilloscope amplifier 
at very low frequencies. 
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The Eyes and Ears 
of our Armed Forces 

..A ROBOT! 
The electronic tube is carving o niche in 

posterity... its part in achieving victory in 

World War II has assumed tremendous 

importance, for the hundreds of military 
applications are the differential between 

modern and medieval warfare. 

DANIEL KONDAKJIAN tungsten and elec- 

tronic tube components are prominent in 

this rapidly expanding field ... are being 
specified in all vital phases. 

When the job is done, our engineering 
experience and facilities will be devoted 
to human betterment. 
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* An entirely new design for tandem 
controls. New mold provides unit cas- 
ings that nest and lock together. Metal 
end -pieces and tie -rods insure rigid as- 
sembly -even up to 20 units in tandem. 
Single shaft passes through and locks 
with rotor of each control. 

Each section accurately wound to precise 
circuit requirements - resistance, taper, 
taps, hop -off. Interlocking resistance 
ratios provide any desired voltage or 
current at given degree of rotation. 
These Multiple Controls are now in 
regular production and meeting the most 
rigid multi -control requirements. 

* Send us that problem . . . 
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Carefully rotating the last few turns of the lathe by 
hand avoids collapse of the winding on the steepest 
slope of cards with a logarithmic taper. These log- ;; 

arithmic units can be used with an external series re- 
sistor to obtain a truly logarithmic resistance, or 
without the series resistor to give the steepest possible 
slope to the resisi ante characteristic. 

Putting the second winding on an Ayrton- Perry, or 

non -inductive, resistance unit. This unit is used as 
the output control in a standard -signal generator 
operating at frequencies up to 50 megacycles. 

Spring- mounted pulleys absorb variations in 
wire tension as the card turns. Constant ten- 
sion is provided by a spring device on the 
shaft carrying the spool of wire. 

Although the winding of all 
resistance cards for General 
Radio potentiometers is essen- 
tially automatic, experienced 
workmen adapt the winding 
speed to each particular unit 
through Variac control of the 
motor drive. 

Now G. R. Rheostat- Potentiometers are Wound 

Because all of our 
facilities are de- 
voted to war 
projects, these 
rheostat- poten- 
tiometers are at 
present available 
only for war work. 

The resistive elements are wound on flat fabric -base phenolic cards, which are then bent around 

molded cylindrical forms. To achieve definite resistance characteristics - linear, parabolic, or 

logarithmic - many sizes and shapes of cards are used. More than one size of wire on a single 

card necessitates abrupt changes in card width. For non -inductive units, two similar windings 

in opposite directions on a single card are necessary. 

General Radio has developed winding methods and adapted standard lathes to produce all 

these various windings. Constant- tension devices and automatic feed insure precise control of 

winding. The finished resistance element has turns accurately spaced and presents a smooth 

uniform surface to the sliding contact. This results in long life and trouble -free operation. 

General Radio instruments use a wide variety of these variable wire -wound 

resistors as calibrated controls in bridge and other measuring circuits. Originally 

designed for our own use, these rheostat -potentiometers are essential elements in 

many electronic instruments and are now widely used by other manufacturers 

of precise electrical equipment. 

GGENERAL RADIO COMPANY Cambridge, Massachusetts 
NEW YORK LOS ANGELES 
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The Little Glass House 
That Holds the World of Tomorrow 

Within the confines of electron tubes, greater 
miracles are being born than man ever dared 
hope for. 

Applied to the war of today, those radio - 
electronic miracles are guiding battleships, 
locating planes, maneuvering tanks, and 
speeding communication. 

With the coming of peace, these same mir- 
acles- emanating from radio -electronic tubes 
-will shape a new kind of world. Food, 
medicine, clothing, our homes, our 

schools, our industries -all will be changed 
and improved by the magic of electronics. 

At RCA, world leader in this new science, 
the work being done today is concerned with 
war only -with the winning of Victory for 
the United Nations. But the planning by our 
engineers and scientists, the skill, knowledge, 
and experience being obtained, will also be 
useful tomorrow - the richer and fuller to- 

morrow that will come about through 
RCA Electronics. 

RADIO 
, CORPORATION OF AMERICA 

RCA LEADS THE WAY IN RADIO, ELECTRONICS, TELEVISION 
RCA Building, New York, N. Y. 
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