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Over 12,000 highly skilled
Raytheon employees are
producing for the military . ..
when we again return to
peace time pursuit of normal
business, the Raytheon [obber
dealer and servicemen will
have the additional advan-
tages of all of Raytheon's war
time engineering development
and production of electronic
tubes for the enormous num-

L

ber of new applications.

The new peace time Ray-
theon tubes will be in the front
line of the new electronic era,
and greaily expand Raytheon
jobbers’ possibilities for tubes
not only in commercial radio
receivers but the new indus:

trial electronic devices as well,

THE RAYTHEON JOBBER ’/
HAS A JOB!

\ &“ '\’!DE )

\ ~/\\ FOUR ‘‘E'" AWARDS
\ Each Division of Raytheon has been

\  awarded the Army and Navy “E"
\\ \l ! il

RAYTHEON PRODUCTION CORPORATION

NEWTON, MASS.; LOS ANGELES, NEW YORK, CHICAGO, ATLANTA e
DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES FOR THE NEW ERA OF ELECTRONICS
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o being the first exclusive radio manufac-
turer to recesve the Army-Inavy Production Award for the third ime
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Hallicrafters Was Ready!

Under the abnormal climatic and operating conditions

of war, the Signal Corps SCR-299 communications truck, built by
Hallicrafters, is providing peak performance for the Allied armed
forces, fighting throughout the world.

Hallicrafters peacetime communications equipment is meeting
the wartime qualifications and demands of the Military!

Just as Hallicrafters Communications receivers are meeting
the demands of war Today —they shall again deliver outstanding

reception for the Peace ~Tomorrow!

wwocows hallicrafters
o RADIO

| B
World's largest exclusive monufacturer of short wave radio
communications equipment. .. First exclusive radio manufacturer
to win the Army-Navy Production Award for the third time.
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with standord types of litzendraht and textile served wire for RF use.
% Guthman s own, specially designed equipment for manufacturing insulating matzrial is
adiustable to giva uniform quality, and to meet individual design requirements.  Our
experience helps us in maintaining o high standard of perfection, and qualifies our analysis of design
problems and difficult requirements within a minimun 3lament of fime. Tests are made in our own
mroving grounds. >k Guthman products are no h ghzr priced than cthers >f comparable codlity.
The usual Gethman dependability for service & avadable even in today’s critical p-
- duction situat on. :k_. T!nuﬂ pmduo:,g for war cc;‘p(h, we can accep® adﬁhnd ordzrs in
. ) lysulated Wire D = . et TN 3

EDWINL GUTHNAN ©0O.

PRECISION MANUFACTURERS AND ENGII\%ERS OF RADIO AND ELECTRICAL EQUIPMENT
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14th & Chestnut

WILCOX ELECTRIC COMPANY

Manufacturers of Radio Equipment

%  HKansas City, Mo.

Our Liberators are winging global routes,
chartered and uncharted, in the fight to make
all men free. Wherever military or civilian
planes fly, Wilcox Radio equipment is help-

ing maintain dependuble communications.
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EDITORIAL

THE ENGINEER’S ESTATE

% As a result of the war, many engineers have taken
on additional responsibilities bearing little if any rela-
tion to their original calling. The scope of the present-
day engineer now includes such fields as production
control, factory set-up, material procurement, cost an-
alysis, distribution, and time study, to name a few.
And, because his initial training in radio enginee ring,
and his ability to deal with both facts and probabilities,
makes him particularly fitted for this sort of work,
the chances are that he will continue to assume many
of these duties in the post-war period.

It is a foregone conclusion that the problems facing
this country in the post-war world are decidedly com-
plex. Distribution, as an instance, is a first-class head-
ache in itself, and it is now the thought of many in-
dustrialists that the problems of distribution—which
take in such matters as labor and materials costs, pro-
duction control, and public psychology—can be solved
only through an engineering approach. And in our
own field, this will require the efforts of men who,
above all, have a wide knowledge of radio and elec-
tronics to begin with. Fortunately, the war has pro-
vided the field with a group of executive engineers who
will be thoroughly capable of tackling and solving the
many inter-related problems of the future civilian
economy.,

For that matter, there is no saving how far the en-
gineer may go in exercising a direct influence on do
mestic and world affairs. The post-war world will
need a lot of new formulas, and if one is to judge by
past experience, it is highly doubtful that working
formulas will be forthcoming from political sources.

COMPETITION?

% We understand that radio equipment now in use
by the armed forces will be thrown into the civilian
market after the war. If this is true, then many of the
smaller radio manufacturers may find it extremely dif-
ficult to keep their heads above water.

If not directly usable, such equipment could be
readily converted for use bv amateurs and numerous
commercial and municipal radio systems, and thereby
wipe out a sizable market for new equipment upon
which the small manufacturer must rely.

8

Unquestionably something will have to be done with
the surplus equipment on government hands at the end
of the war—but isn’t there a possibility that it could
be converted by U. S. manufacturers for subsequent
sale in foreign countries where communication equip-
ment will be in immediate demand?

Until foreign countries can get back into production,
it would seem more logical to sell them our surplus
equipment rather than to disrupt the domestic market
by dumping the equipment here.

NEW PLASTICS

% The successful application of technological ad-
vances in the plastics field to radio and electronic uses
constitutes one of the major scientific accomplishments
during the present war. While we may note, with re-
gret, that nylon stockings less frequently adorn the
limbs of the fairer sex, we can find some consolation
in the fact that the relatively low dielectric constant
and high melting point of nylon resin have adapted it
to an ever-increasing number of electronic applications.
The development of substitutes for rubber has brought
forth a large number of synthetics, many of which
have a wider field of application than the original ma-
terial. For example, one of the limitations of natural
rubber has been that it must not come in contact with
mineral oil, which acts as a plasticizer, but the syn-
thetics are immune to this effect. Vinyl resins, when
extruded over wire, form an excellent non-hygroscopic
msulation of high dielectric strength. Methyl metha-
crvlate, otherwise known as Lucite or Plexiglas, has
excellent low-loss characteristics and transmits light
better than glass. Tt is beautiful stuff, too, and when
used for dials and decorative trim it will increase the
eye appeal of any instrument.

There are a great many other plastics, of course.
Some, such as melamine, will withstand high temper-
atures without resoftening, which suggests its applica-
tion, among others, as a cabinet for the midget receiver.

A good many executives are beginning to plan their
post-war projects. It is becoming more and more ap-
parent that the intelligent selection and utilization of
modern plastics in electronic apparatus is bound to be
of vital importance in the success of their products.

NOVEMBER, 1943 *
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Excerpt from A Special Report on America's
Industrial Future’” by The Research Institute
of America.

14 At the end of the twelve-month d (July 1944), large

areas of slowing down and ac cessation in war manu-

will be a critical period for

IT IS THE PERIOD TOWARD WHICH
EXECUTIVE THINKING AND PLANNING
SHOULD NOW BE DIRECTED”

facture will be appearing.

many companies

@ Of this you can be sure: Many business and industrial
organizations are losing no time in preparing for a head
start in the competitive postwar market. They are planning
and designing new ways to make better products, faster

and cheaper . . . through the use of Electronics.

For assistance in your planning, General Electronics Indus-

HERMETICALLY SEALED TRANSFORMERS tries offers the research engineering skill and specialized

Gay filled or high vacuum impregnated. Built to withstand experience that have met the exacﬁng tests of war with
high altitudes oand tropical use. Modern case design in

standard sizes. great achievements in the fields of Electronics, Hydraulics

Other products manufactured include:
ELECTRONIC CONTROLS » VACUUM TUBES OF STANDARD
AND SPECIAL TYPES » HYDRAULIC SERVOS Industries has the facilities, equipment and personnel to
ELECTROMECHANICAL DEVICES

and Electromechanics. And further, General Electronics

meet your requirements with speed and efficiency.

Write to Engineering Department, General Electronics In-

dustries, 342 West Putnam Avenue, Greenwich, Connecticut.

Army-Navy “E with Star, awarded to
Auto-Ordnance Corporation for continued
excellencein production of “Tommy Guns

INDUSTRIES

pivision of Auto-Ordnance Corporation

G REENWI CH e S T A M F ORD L BRI D GEPORT e N E W Y O R K
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TECHNICANA

| U.H.F. MEASUREMENTS

| * The Journal of the Institution of
Electrical Engineers, Part 111, devoted
to Communication Engineering, and
| dated March 1943, contains an article
on the Design of Ulira-Short-\Vave
Field-Strength Measuring Equipment
which should be of value to the en-
gineer working in this field. The
article is divided into several parts,
discussing in turn, the antenna and
antenna coupling, the signal-frequency
closed circuit, the frequency-change
circuit, the intermediate-irequency am-
plifier, calibration and general con-
siderations. [For instance, the scction
on the signal-frequency closed circuit
suggests a design for a variable-fre-
quency tuned line circuit with means
of coupling it to the antenna

NEEDED TODAY |~

ET
SCREEN BRASS OR COPPER
\ / PLUNG-R
\ COUPLING
g / CoIL
= - W
| = S d

Ul

st == LF Tiw
WITH Allied armies on the march and the retreating (b) FRIGILON DRIVE
Axis forces destroying all existing facilities, the need for SCREEN OF THIS FACE
. . . . PARALLEL WIRES
telephone communications systems is soaring. ON MICA PLATE

The record of the telephone equipment manufacturing
industry in this war should be a sufficient guarantee that
our fighting men will continue to get what they need,
regardless of the enormity of the job.

. v, Fig. 1. Antenna coupling unit,
The men and women at “Connecticut” have made a rec-

ord that stands out even in an industry famous for its

. . For wavclengths lower than one
wartime accomplishments.

meter some form of tuned circuit 1s
We submit the record we are compiling now, as evidence preferable. Fig. I shows the details
of ability to serve postwar America. We are glad to consult of one design that has been satisfac-
with manufacturers seeking help on electronic or electrical {_ory. QW3 L oTme CLITHLAE L g
! R ine closed at hoth ends. The difficulty

product developments — also with engineers who have is o couple the antemna to this-with-
developed ideas that might round out our postwar plans. out throwing awav the clectrical sym-
metry of the antenna system. The

method employed i1s to cut away one

CONNECTICUT TELEPHONE & ELECTRIC DIVISION end of the outer conductor, as shown
= in A, and to cover the rectangular

' 4 opening so formed with a screen of

A parallel wires fastened to a mica base,
NOUSTRIES . . .
the wires. running perpendicular to
MERIDEN, CONNECTICUT the axis. The short transmission line

from the antenna terminates in a loop
\ . which is inductively coupled to the
\ Engineering, Development, Precision Electrical Manufacturing inner conductor. This is shown in

[Coutinued on page 12]

© 1943 Greot American Industries, Inc., Meriden, Conn.
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DUY MORE WARBONDS

Coverage

You broadeast station men lay a lot of stress on coverage when you sell. But coverage is just as
important when you buy. Bear in mind that RCA manufactures and sells broadcast siation

equipment comprising all of the following groups:

Broadcast Audio Facilities, such as — Test and Measuring Equipment, such as—
MICROPHONES AND STANDS FREQUENCY MONITOR
AMPLIFIERS MODULATION MONITOR
CONTROL EQUIPMENT PHASE MONITOR
““CONSOLETTES”’ FIELD INTENSITY METER
TURNTABLES AND RECOKRDERS AUDIO OSCILLATOR
MONITOR LOUDSPEAKERS DISTORTION METER

OSCILLOGRAPHS
Transmitter Equipment, such as—
TRANSMITTER

TRANSMITTER AUDIO EQUIPMLENT
ANTENNA PHASING EQUIPMENT

From microphone to antenna, RCA oflers the broadcast station complete equipment of coordinated
design — assuring superior performance, maximum operating economy and convenience, and
definitely fixed responsibility. RCA Victor Division, Radio Corporation of America, Camden, New Jersey.

RCA BROADCAST EQUIPMENT

RCA’s line of appuaratus includes more of the equipment RCA is the only broadcast equipment supplier
necessary for the efficient operation of modern broad- manufucturing a complete line of measuring
casting stations than that of any other manufacturer. and test equipment.

* NOVEMBER, 1943 11



ALLIANCE .OHIO |}
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To Meet Your Specifications

PERFORMANCE is the real measure of success in winning
the war, just as it will be in the post-war world. New and

better ideas—production economies—speed—all depend upon

inherent skill and high precision . ..

flexible organization has taken pride in doing a goad job for
purchasers of small motors. And we can help in creating and

designing, when such service is needed. Please make a note

of Alliance and get in touch with us.

ALLIANCE DYNAMOTORS

Built with greatest precision and
“know how” for low ripple —high effi-
ciency —low drain and a minimum of
commutation transients. High produc-
tion here retains to the highest degree
all the “‘criticals” which are so im-
portant in airborne power sources.

ALLIANCE D. C. MOTORS

Incorporate precision tolerances
throughout. Light weight—high effi-
ciency—compactness. An achieve-
ment in small size and in power-to-
weight ratio. Careful artention has
been given to distribution of losses
as well as their reduction to a minimum.

Remeniber Alliance!
—YOUR ALLY IN WAR AS IN PEACE

MANUFACTURING CO.

For many years our

TEGHNIGANA

[Continued from page 10]

Fig. 1-B. The inner conductor may
be reduced in diameter where it lies
under the screen. This reduces the
extra electrical length due to the capa-
citance of the inner conductor to the
screein.

The plate of the diode is coupled
through a small capacitor to a point
near the center of the inner con-
ductor, this coupling being a short
length of wire or rod extended through
a small clearance hole in the outer
conductor and terminating near to the
inner conductor. The coupling can be
altered by varying the separation be-
tween the end of this “probe” and the
inner conductor.

In a line circuit of this type, de-
veloped commercially, the range of the
tuner has been extended by introduc-
ing additional plug-in lengths of the
concentric line between the ends and
the central position.

GAS TUBE HARMONIC GENERATOR

* A new circuit for obtaining standard
high frequencies up to 25 megacycles
by triggering gas-filled tubes is de-
scribed by L. G. Kersta in the Bell
Laboratories Record for October 1943.
The new circuit consists chiefly of a
means to reduce the inonization and
deionization time so that a sharp cur-
rent rise can be obtained which cre-
ates many harmonics.

“In the new harmonic generator cir-
cuit, the grid and plate are both sup-
plied from the same alternating-current
source. This makes the plate voltage
not only decrease to the value required
to extinguish the tube, but continue to

TN T

L vl
— AN~ e T VP
AR R
3 g
1 ki 1 : ] _

Fig. 2. Gas tube circuit.

a negative value. Likewise the grid
voltage becomes negative. The nega-
tive potentials, primarily that on the
grid, sweep the gas ions quickly from
the tube, thus increasing the rate of
deionization and the maximum fre-
quency at which the tube can operate.”

The circuit is shown in Fig. 2 and
the plate and grid-potentials are plotted
against time in Fig. 3. An alternating
voltage of several kilocycles is used.
At each cycle, the capacitor C first

[Continued on page 14]
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" INSULATORS "
9'}/ R' Fo

L STRTITT,

Many commonly used insulating materials function perfectly in low frequency circuits such as audio, 60
cycle power or even the lower radio frequencies. These same materials at medium or high radio frequencies
act as high resistances to waste precious R. F. Many porcelains. steatites, glasses and similar materials
have this fault and only tests under laboratory conditions will detect it. Johnson insulators were not only
designed for high R. F. but the materials were selected only after exhaustive tesis to determine the best.
Can you afford to take chances? Demand the best—they cost no more—specity Jchnson.

7%

JOHNSON

%dé{d’ﬂ Ps °
CATALOG 967K a jamom name in Radio

E. F. JOHNSON COMPANY o WASECA « MINNESOTA
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one quick,
central source
for Everything

in Electronics
and Radio ...

The world’s largest stocks are centralized

in this single arsenal of supply. Over
10,000 items . . . for laboratory, pro-
duction, maintenance, training and com-

bat. That means guick delivery on vital needs for the Armed Forces, Gov-
ernment, Industry. Our Procurement Experts are in touch with all
leading manufacturers and have latest “supply data.” This enables us to

simplify and expedite «// your purchases.

FREE
Send for Today's Most
Complete and Up-To-Date

BUYING GUIDE

Save Time — Call ALLIED First!

You deal with one source . . . instead of many. You send one order . . . for
everything. You save time . . . avert delays. Whatever you need in elec-

tronics and radio . . . call Allied first. Thousands do.
Write, Wire, or Phone Haymarket 6800.

Allied Radio Corp., 833 W, Jackson, Dept. 14-L-3, Chicago 7, U.S. A.

10,000 Wartime Items—such as:

Tubes Transformers Meters
Condensers Relays Test Equip.
Capacitors Switches Microphones
Resistors Rectifiers Headphones
Rheostats Wire & Cable Public Address
Coils Crystals Intercom
Sockets Speakers Power Supplies
Photo Cells Receivers Converters
Batteries Teaining Kits Generators
Chargers Code Equip. Tools

14

NOVEMBER, 1943 *

TEGHNIGANA

[Continued [rom page 12]

charges through R and R, until its po-
tential is high enough to fire the tube.
The capacitor then discharges through
the tube and resistance R, producing a

4001~ — -

POTENTIAL IN VOLTS
1
5 5 8 8
(<} (=] (=] (=] [}

'
N
[
h=d

o & 10 15 20 25
TIME IN SECONDS X1

Fig. 3. Plate and grid voltages.

current pulse which increases very
rapidly to its maximum value and then
falls off expontentially at a rate deter-
mined by the product CR. This pulse
generates the high - frequency har-
monics.

FREQUENCY-DRIFT COMPENSATION

* A comprehensive study of the sub-
ject of compensation for frequency-
drift with temperature is found in an
article by T. R. W. Bushby in the
AW .A. Technicul Review, Vol. 6, No.
3, August 1943. In a fixed tuned cir-
cuit compensation can he obtained by
¢mploying a capacitor with a negative
cocfficient so as to counteract the posi-
tive coethcient of the coil. However,
one does not readily obtain a capacitor
with the right numerical value of co-
cificient to accomplish this end. Per-
fect compensation can then be obtained
only by combining two capacitors, one
with a positive and one with a negative
coetticient, so that the resulting capaci-
tance has both the right value and the
desired negative temperature coeffi-
cient.

“The relation hetween the temper-
ature coefficients and the capacity
values may be expressed in the follow-
ing way: If C,, C,...C, are the com-
ponents of a parallel combination of C,
and a,, as...a, are their respective
temperature coefficients, then the tem-
perature coefficient of C is given by

ae = (1/C) (a:Ci + asCe + ... anCr)

“Tt may be shown that the temper-
ature coefficient o, of a series combi-
nation, having an equivalent capaci-

[Continued on page 16}




Many full-grown men are. They take to
Miniature (or Model) Railroading with
a lot of zest, and they have fun.

Now, the motive power for a minia-
ture railroad comes from very small but
powerful electric motors. They keep the
trains on schedule, day in and day out.

Whether you operate your own rail-

road or not, you can appreciate how im-

ENERAL

' NDUSTRIES
COMPANY

1 Fower

*NOVEMBER, 1943

portant the power problem is. But, of
course, driving miniature locomatives is
only one of the many, many jobs that
must be done by compact, peowerful
motors like the various “Smooth Power”
models we have been making for years.

We’re looking for new jobs far these
motors—right now. When war demands
are satisfied we want to put “Smooth
Power” motors into as many civilian
applications as we can. Please let us
know if your postwar products are likely
to need very compact, light-power mo-

tors. It’s not too soon to talk it over.

THE GENERAL INDUSTRIES COMPANY
ELYRIA . . OHIO
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YOU CAN DEPEND ON IT, TOO!

Perfectlon is what counts in a crystal. And per-
fection comes only through painstaking work—
plus constant research to develop better and yet
better methods of production.

At Scientific Radio Products Company we’re
developing those better methods. New methods
of etching, edging, mechanically tumbling crys-
tals into frequency . . . all aimed at producing
a better finished crystal at lower cost.

Our armed forces get most of those perfect
crystals. But we can handle your important
needs, too . . . on special order. Write us if
we can help.

FOR EXCELLENTCE
IN PRODUCTION OF
W AR

MATERIALS/

TECHNIGANA

| Continued from page 14]

tance C and composed of n capacitors
of values C,...C,, and temperature
coefficients a, ... ay, is given by

ay az an
wmC - )
Cy C. Cn
Thus either a parallel or a series com-
bination of capacitors may be em-
ployed, as may be most convenient for
the component values available.

In the case of tunable circuits, the
problem becomes more complex be-
cause the above equations show that
such a complex capacitor has a tem-
perature coefticient which varies if the
value of onec component changes, al
though their individual temperature
coefficients may remain constant. Also,
the coefficient varies with frequency.
However, the author applies his sys-
tem to a tuned circuit and even a
padded oscillator circuit, and shows
that the problem is similar to tracking
in a superheterodyne, and that a three-
point solution can be obtained; that is,
the net frequency drift due to temper-
ature can be reduced to zero at three
different frequencies in the range.

REMOTE CONTROL OF RECEIVERS

* Remote control of a communications
receiver by an operator is discussed by
J. E. Benson and A. G. Brown in an
article “Remote Control of Crystal-
Locked Receivers,” appearing in the
AW .A. Technical Review, Vol. 6, No.
3, August 1943. The problem is the
following: In large radio-communica-
tions systems, the transmitter, receiver
and operator may be in three different
locations. It is required to provide re-
mote control facilities so that the op-
erator can select either one of two re-
ceivers, turn on or off the beat oscil-
lator, and have fine control over the
tuning within a narrow frequency band
as well as have fine control over the
gain—all of this is to be accomplished
by employing the same pair of conduc-
tors which carry the output of the re-
ceiver.

The method finally adopted for the
fine tuning and the control of gain may
he of interest. The receivers consist
of double superheterodynes, each with
a fixed crystal-controlled first oscil-
lator. The first i-f amplifier is suffi-
ciently wide to pass the band over
which the tuning is to be done. Hence,
the tuning can be carried out by a

ientific Radio Prod G slight varlation |
| ght variation in the frequency of
Py EYIERSBOP‘;!GIFQ Ic a In rn uFM'_'.Sﬁ,ﬂm.g; ‘ the sgcond oscillator. .The secopd_ i-f

738 W. BROADWAY, COUNCIL BLUFFS, IOWA amplifier has the required selectivity.

MANUFACTVRERS OF PIEZO ELECTRIC CRYSTALS AND  ASSOCIATED  EQUIPMENT [Conflilllf?d on page 18]
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When the
Advanced Post Talks

TAH'S ON THE JOB! . .. Code messages must

go through! Every piece of communication

equipment must work with precision and per-
fection.

Utah parts have passed the battle test in ad-
vanced positions—behind the lines—in the air—
on the sea—on scattered war fronts the world
over. In the industrial plants, too, when the
weapons of war are being forged . . . Utah parts
are doing their job . .. helping to hasten the day
of Victory.

When that day arrives . . . more, and even
better Utah parts will be available to meet <!
civilian needs.

UTAH RADIO PRODUCTS COMPANY, 846 Orleans
Street, Chicago, Illinois. Canadian Office: 560
King Street West, Torontc. In Argentine: UCOA
Radio Products Co., S.R.L., Buenos Aires. Cable
Address: UTARADIO, Chicago.
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%) uiveasas MICROPHONE GO,

INGLEWOOD, CALIFORNIA

’?«é_
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L il
Everywhere that the global war-
fare uses voice communication
UNIVERSAL products play a rel-
atively important part. Meeting
every U. S. Army Signal Corps
Laboratory test, microphones,
as well as plugs. jacks, switches,
and cords must pass rigid tests
for ruggedness and durability,
‘and are therefore the highest in
perfection from a mechanical
and engineering standpoint.
Now available to prime and
subcontractors for earliest pos-
sible deliveries.

FOREIGN DIVISION, 301 CLAY STREET, SAN FRANCISCO 11, CALIFORNIA ‘
CANADIAN DIVISION, 560 KING STREET W., TORONTO 2, ONTARIO, CANADA
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[Continued from page 16]

The control is accomplished by
means of alternating currents having
frequencies above the pass-band of the
audio channel. Three different audio-
frequency signals are employed, all
above 2500 cycles. One of these serves
to control the gain, one controls the
tuning and the third serves as a pilot.
At the far end of the line, these three
tones pass through a high-pass filter
and are applied to an amplifier which
is a.v.c. controlled by the pilot signal.
After this they are separated and rec-
tified so that they become bias signals.
The amplitude of the signals controls
the gain of the receiver by varying the
bias on the i-f amplifier tubes, while
the tuning is accomplished by varying
the bias of a reactance-tube across the
tuned circuit of the second oscillator.
The third signal, after rectification, is
used as an a.v.c. hias as mentioned pre-
viously.

INPUT ADMITTANCE COMPENSATION

* In most high- frequency pentodes,
the inductance of the cathode lead is
reflected back to the input circuit as
an increased loss. Ways of compen-
sating for this loss and for keeping it
constant with variations in gain due to
a.v.c. are discussed in an article by C.
E. Lockhart in the September 1943 is-
sue of Electronic Engineering.

The first part of the article is de-
voted to a mathematical proof that the
inductance in the cathode Jead in-
creases the loss in the input circuit and
that capacitance in the cathode circuit
decreases it. Thus it follows that by
a suitable choice of the bias resistor

[Continued on page 19]

6AC7/1852
AT 40 MC.
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Fig. 4. Compensation circuit.
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PAINTED FCR LECTRONIC LABORATORIES, INC , BY BERTC

NOT HERE. Hirohito!

® So sorry, son of heaven, but the answer is
*'NO! You can’'t land here!”” . . . Not with these
gallant little sluggers, the PT boats, on the job.
They’re tough. They’re fast. They never sleep.
And whatever the occasion demands, they’ve got
what it takes.

As a concentrated package of poison for the
Axis, the PT loats are an outstanding example of

the way American engineers, workers and manage-

LABORATORIES. INC.

INDI

APOLIS
E L ELecTRICAL PRIDUC
Sopplies for Zommunicatwons . . . Lighting . ... Electric
Motor Opere ion . . . Emctric, Electronic and other
auipment . . .on tand, S=a or in the Air.

— Vibrator Power

ment are teaming together 1o produce the dead-

liest weapons the world has ever known. And nat-

urally, we're prond that E-L ¢quipment is giving
a good account of itself on PT boats.

The widespread use of E:L Vibrator Power
Supplies as standard equipment—on land, sea and

air—for radio, lighting. communications, ete.—

wherever clectric current must be S
changed in voltage, frequency or type
—is evidence of the efficiency and rug- \

ged dependability of E-L products.

For Operation of Emergency
Two-Way Radio Equipment
from 115 Volts AC Line or DC:
from a 6-Volt Storage Battery
E-L Model 619 Vibrator Power
Supply. Tnput Voltage: 6 volts
DC or 116 volts AC; Output
Voltage: 300 volts DC at 100
ma. and 6.3 V AC at 4.75
amps.; Dutput Power: 60 watts: Thimensions: 5747x 21547 x 51”2
Weight: 10 pounds. Other XL Vibrator Power Supplies are
available with different combinatiens of input voltage and
output wattage.
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DISTORTION
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Harmonic distortion is the addition of spurious frequencies to the funda-
mental in definite harmonic relationship. Though the frequency curve may be
excellent, harmonic distortion turns up as raspy reproductions, with an
unnatural twang, in microphones, amplifiers and speakers. Five percent is
considered a satisfactory upper limit for good reproduction, and as much as

fifteen percent is allowable for speech communication.

Now come new Electro-Voice Dynamic Microphones with radical innovations
in diaphragm fabrication, reducing harmonic distortion to a lower degree
than hitherto possible. Cleaner, crisper, more highly intelligible reproductions
are achieved. New Electro-Voice Dynamic Microphones are aiding both the
CAA and the Signal Corps in securing improved communications. If you are
a manufacturer of war equipment, details will be sent upon request.

The Barmonic Wave Amalyzer measures the presence of spurious
frequencies introdiuced by microphone distortion. To the ear, such
frequencies give the feeling of ragged and false speech quality

that may be unintelligible under the stress and strain of battle.

A%
‘).,'-4

Electro-Voice engineers have found a way to eliminate harmonic
distortion in microphone design, as proved by the Wave Analyzer;
and the completely natural reproduction from the new Electro:
Voice microphones.

T 2 oty A

A S e
»

ACTURING CO., INC. - 1239 SOUTH BEND AVENUE - SOUTH BEND, INDIANA

Export Division:

13 East 40th Street,

New York 16, N. Y. — U.S. A. Cables: ARLAB
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[Continued from page 18]

and the capacitance across it, it is pos-
sible to make the input resistance either
rise, remain constant or fall with the
application of bias. In the case of the
6AC7/1852 employed in the circuit of
Fig. 4, a value of Rc of 45 ohms gives
the most constant input impedance—
about 7000 ohms. The capacitance be-
tween the cathode and the filament
here serves to mneutralize the induc-
tance.

+250 V.

VYYYYYYYY

APPLIED
VOLTS

_AAAAAAAAAA

=,
AAAAAAAA
YYYVYYYY

V0 +

Fig. 5. Alternate compensation circuit.

Another method of accomplishing
the same result is by applying the con-
trol bias for the variation of gain to
both the control grid and suppressor
grid in a definite ratio, which is to be
determined for each tube. The sup-
pressor grid receives the greatest bias.
The circuit is shown in Fig. 5.

HIGH-FREQUENCY THERAPY

* A series of articles on the physical
aspects of diathermy is to appear in
Electronic Engineering. The first is
published in the September 1943 issue.
The author, W. D. Oliphant, opens
with the interesting statement that dia-
thermy was first demonstrated by
Arséne D’Arsonval in 1890!

The initial article deals with the pro-
duction of heat by high-frequency cur-
rents, how it can be produced by con-
duction current, displacement current
and convection current; also, how the
heat can be transferred by conduction,
convection, radiation and absorption.

There is the following explanation
of how a physician can concentrate
heat in a definite part of the body:

“In general the human body may be
regarded (under the present heading)
as an agglomeration of conductive
paths of all shapes and sizes, and any
attempt to resolve it into some simple

[Continued on page 20]
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" THE LATEST, UP-TO-THE- MINUTE RADIO AND
" ELECTRONIC CATALOG IN THE COUNTRY TODAY!

*NOVEMBER,

The Lafayette Radio Catalog No.
94 will be rushed to you upon
request. Fill out this coupon
NOW!

Dept. 11F3
Please rush my FREE copy of the
Lafayette Radio Catalog No. 94.

Newest listings of amplifiers, communications
equipment, radio tubes, testers, etc.

The latest developments in inter-communications
equipment.

Greatly expanded listing of needed tools, espe-
cially for assembly and factery use.

Advance listings of 1944 radio and electronic
books; repair and replacement parts; bargain
section of values.

A brand new, up-te-the-minute catalog that
should be in the hands of industrial plants,
laboratories, government and military services,
schools, radio servicamen and dealers (on 1265),
everybody engaged in vital war and civilian work.

LAFAYETTE RADIO CORP.

901 W. Jackson Blvd.
CHICAGO 7, ILLINOIS

1943

265 Peachtree Street
ATLANTA 3, GEORGIA
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From deep within the transparent beauty of
Mother Quartz comes a thin radio-active
crystal. When diomond-cut and perfectly
fashioned it keeps frequency constant in spite
of mechanical maladjustment — controls the
destiny of our vital war communications!

Scores of scientific steps go into the finishing
of each crystal—the kind of precision work-
manship you'd expect of Wallace Craftsmen
—the kind you'll find in Wallace Peace-time
Products.

Wm.T.WaLLace Mre. Co.

General Offices: PERU, INDIANA
Cable Assembly Division: ROCHESTER, INDIANA
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[Continued from page 19]

equuvalent circuit would be extremely
difficult. We may, however, consider
two very simple practical cases of elec-
trode connections to a complex sub-
stance made up of slabs of material
of different conductivity. These are
shown in Fig. 6.

Fig. 6. Conductivity of slabs.

“We will assume that the conduc-
tivity increases progressively from slab
1 to slab 4, that is to say, the resis-
tance of slab I is greater than slab 2
and so on. In Fig. 6-A the electrodes
X and ¥ are placed in such a manner
that they contact the outer faces of
slab I and 4. In this arrangement the
transverse current will be the same in
each slab and so . . . it follows that the
maximum heating effect will take place
in slab 1 as it possesses the highest re-
sistance. Consider now Fig. 6-B. In
this case the electrodes X and ¥ are
placed in contact with the edges of the
slabs and so the current will be differ-
ent in each slab.”

The equation for heat developed in
a circuit in terms of voltage may be
written

et

rJ
J = Joule’s equivalent
— 4.2 joules per calorie

e — applied potential difference be-

tween X and Y
“It thus follows that the maximum
heating effect will now take place in
the slab of the least resistance or
greatest conductivity, namely, slab 4.
[Continued on page 22)]
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Performance Perfectionists

® Technical progress depends upon tireless experi-
ment to perfect performance.

Sylvania circuit engineers are performance perfec-
tionists. They conduct never-ending tests on new cir-
cuit and tube combinations using experimental equip-
ment. They constantly improve radio and electronic
tube quality. And they compile data that is the raw

QUALITY THAT SERVES IN WAR

abio] * NOVEMBER,
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material of invention.

This long - range Sylvania research policy, which
maintained our standard of quality in peacetime, has
proved invaluable in wartime. It has contributed to
the improvement of military communications, to the
volume production of cathode ray tubes, and to the
development of timesaving electronic devices for war
industry.

And it will prove no less valuable when victory widens
the radio-electronics field. It will contribute to the
development of FM radio and practical television. It
will help to convert electronic military secrets of today
into everyday miracles for better life
and work tomorrow.

RADIO % DIVISION

SYI.VAN I A ELECTRIC PRODUCTS INC.

Emporium, Pa.

RADIO TUBES, CATHODE RAY TUBES, ELECTRONIC DEVICES, INCANDES-
CENT LAMPS, FLUORESCENT LAMPS, FIXTURES AND ACCESSORIES
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TURNER U-9S FILLS 4
IMPEDANCE REOQUIRE-
MENTS

A twist of the switch on
U-9S (left) gives you
your choice of 50 ohm,
200 oz 500 ohms or hi-
impedance. Lets you fill
practicelly every broad-
cast nzed with one Mi-
crophone. Adjustable to
semi- or non-directional
operation. Free from
peaks and holes from 40
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Buy War
Bonds Now!

TURNER HAN-D DOES THE
JOB OF SEVERAL MIKES

9X Crystal or 9D Dynamic
Gunmetal or Chrome
Finish.

Hang it, hold it, mount it on
desk or floor stand. Especially
engineered for maximum voice
response and smooth, natural
response to music pick ups.
Off-on switch permits intermit-
tent operation.

Free

New Turner Microphone Catalog, illua-
trated in color. Gives you cormrplate infor-
mation on all Turner Microphones, and
how to care for those you have. Send for
your free copy today!

THE TURNER COMPANY
CEDAR RAPIDS, IOWA

Crystals Licensed Under Patents of
the Brush Development €o.
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[Continued from page 20]

Thus by suitable disposition of the
electrodes relative to the body under
treatment, we are more or less able to
bring about the maximum heating
effect where we wish it.”

CATHODE-COUPLED PUSH-PULL
AMPLIFIERS

AN ARTICLE BY THIS NAME by O. S.
Puckle appeared in Electronic Engi-
neering for July 1943. The cathode-
coupled amplifier, employed as a phase
inverter is especially suited for the
cathode-ray tube with four independent
deflecting plates. However, there
seems to be no reason why it would not
be equally adaptable to audio amplifiers
and even direct-coupled amplifiers.

Ry R,

C.R.T.

AMAAAAAA A

TYYYYYEYYY
AAAAAAARAAR
YYYVYYYVYY

Fig. 7. Circuit of cathode-coupled push-
pull amplifier used with oscilloscope.

The cathode - coupled amplifier as
shown in Fig. 7 consists of two tri-
odes which have a large cathode re-
sistor in common but have separate
plate loads. The input signal is applied
between the two control grids, one of
the grids being maintained at a fixed
potential, £2. Due to the fact that the
resistor R3 is very high the total cur-
rent of the two tubes is determined
chiefly by its value. Therefore, the sum
of the two plate currents stays prac-
tically constant and when the grid of
V1 is changed and its plate current va-
ries accordingly there is an almost
equal change in the plate current in I/2,
but in the opposite direction. Thus
nearly perfect push-pull operation is
obtained. In order to make the two
sides balance exactly, R2 must be

[Continued on page 24]
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Destination Known'

Somewhat at the mercy of the elements, a paratrooper car’t always |
select the exact spot for his landing. But he will approach his objective. c’i

With new applications for electronic devices
appearing rapidly, we can’t be very specific
about our peacetime program now. One thing
Is certain, however. .. we know where we are going.
If past performances and present accomplish-
ments are any indication, we can anticipate our

postwar objectives and plan for them accordingly.
Specialists in the electronic field for almost
a quarter century, ours is a progressive or-
ganization, with perfectly;coordlina_ted labor-
management relations. Ever on thg alert for new
ideas, we-cannot help but compile an enviab e
record of advanced designs and appl\i‘ca\tiors.

riiany of which appear to be suited for postwar

rcivilian requirements. Today, 100% in vital war
s :

us to accept additional contracts of a :
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nature. May we be .'ef__sérvig '
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ELECTRONIC CORP. OF AMERICA

45 WEST I8th STREET « NEW YORK I, N.Y. « WATKINS 9-1870
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“We’ll help you
MAKE 'EM LAST”

. DYNAMOTORS
o CONVERTERS
o GENERATORS

e DC MOTORS

+ POWER PLANTS

o GEN-E-MOTORS

Jim and His Fellow Workers are ON THE JOB!

They've pledged themselves to make your present Pincor equipment
last for the duration. That’s a big job but these men can do it. They
must do it to insure all new Pincor Products find their way to the
fighting front. Pincot’s number one job right now is to supply fighting
men with tools of battle. Jim and men like him make it possible for us
to do this on an all-out war production basis. He’ll take care of the
home front while our plants supply the fighting front. Bring your
problems to him—but please bring only PINCOR problems: there
just aren’t enough hours in the day to take care of any others.

PIONEER GEN-E-MOTOR

CHICAGO, ILLINOIS + EXPORT ADDRESS:
25 WARREN STREET, NEW YORK CITY

BUY WAR BONDS
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slightly larger than R! as indicated by
1 the equation

( Raz+1€2
R2:R1 1 + S —
Ra (#2--1) )

where g, and R,, are the amplification
factor and anode impedance respec-
tively of V2.

Maintaining the balance between the
two sides is dependent chiefly on the
value of E2, this should be at least ten

| times the cut-off bias for the same tube
with a plate voltage of EIl — E2, The
distortion will be low if the plate loads

| are large compared to the plate resis-
tances of the tubes. For this reason
pentodes are not desirable in this cir-
cuit.

The gain is just half that which a
single triode would deliver under simi-
lar circumstances. A novel way of vol-
ume control is possible:

If the resistance R3 is split into two
parallel sections, one in each cathode
lead, and if a variable resistance is
placed between the two cathodes which
are now not directly connected to-
gether, the wvariable resistance will
serve to control the gain of the ampli-
fier.

Among the advantages claimed for
this type of amplifier are: low distor-
tion and a small value of grid current
when overloaded; freedom from ten-
dency to oscillation; ahsence of hum
and “jitter” due to fluctuations in the
B-supply. It also lends itself especially
to cathode-ray work because it permits
facilities to arrange d.c. coupling to the
deflecting plates, facilities for provid-
ing shift, astigmatism correction and
sweep expansion.

*

ELECTRONIC DESK

TIIOROUGH CHECKUP of each and every
‘ cathode-ray tube coming off the pro-
| duction line continues to be an essen-
tial requirement.

[Continued on page 73]

DuMont'’s Electronic Desk.

NOVEMBER, 1943 * [RADIO



ITH the aid of Automatic Electric relays and
other control devices, electronic science is
helping industry do a thousand new jobs—speeding
new electronic ideas through the laboratory and

putting them to practical use on the production line.

Automatic Electric field engineers, armed with the
technique which comes from long experience in elec-

trical control applications, are working daily with the

=elnys

AND OTHER CO&NTROI. DEVICES

 AUTOMATIC

makers of electronic devices of every kind—offering
time-saving suggestions for the selection of the right
controls for each job.

Let us pool our knowledge with yours. First step
is to get a copy of the Automatic Electric catalog of
control devices. Then, if you would like competent
help in selecting the right combination for your
needs, call in our field engineer. His recommenda-

tions will save you time and money.

Distributed by

AUTOMATIC ELECTRIC SALES CORPORATION

1033 WEST VAN BUREN STREET CHICAGO 7, ILLINOIS

ELECTRIC

In Canada: Automatic Electric (Canada) Limited, Toronto

MUSCLES FOR THE
NOVEMBER,

MIRACLES OF ELECTRONICS
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RADIO MANUFACTURING CO.
6681 50. LARAMIE AVE
CBBCAGO 38, ILL.
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RADIO AND ELEGTRC

* In addition to atr, there are two gen-
eral types of dielectric used in radio
or electronic applications; the plastics
and the ceramics. Notable among the
ceramics are electrical porcelain, glass
magnesium silicate porcelain, glass
bound mica, fused quartz, magnesia
and alumina. The plastics are likewise
well represented by phenol, urea and
melamine formaldehyde, cellulose ace-
tate and nitrate, polystyrene, metha-
crylic and vinyl resins. Each have their
special field of application, depending
upon the electrical and mechanical na-
ture of the problem.

Theoretical considerations will show

o
o
r
9]
<
by
@
@
o
3

Fig. 1. Typical power loss
vs. frequency characteris-
tic for laminated bakelite,

under what circumstances dielectric
loss in an insulator may be expected,
and how the properties of a material
can to some extent be predicted from
a knowledge of its molecular structure
and chemical composition. In general a
low-loss material has a low dielectric
constant.

Dielectric Constant

The dielectric constant of an insulat-
ing medium may be considered as a
measure of electrical displacement for
a given electric force. It is equal to
the ratio of the capacitance of two con-
densers of equal size, one using the
particular dielectric, and the other us-
ing vacuum as the dielectric.

Matter consists of positive and nega-

IRADIO *
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DIELEGTR

A. C. MATTHEWS

tive charges bound together by the
forces of attraction between them.
When an electric field is applied there
is a tendency for the charges to move
in opposite directions against these re-
storing forces of attraction. In the case
of a molecule in which charges tend to
become concentrated at opposite ends
of the molecule, there is also a tendency
for the molecule as a whole to rotate,
and set itself in the direction of the
field. These are called “polar mole-
cules.” They can be thought of as tiny
dipoles which try to set themselves in
the direction of the field at any in-
stant. The charged portions do not
separate, but only tend to rotate as a
whole, depending on the magnitude of
the charges, the size of the molecule,

b3 FOR
NIG APPLIGATIONS

viscosity of the medium, temperature,
etc.

The behavior of any dielectric as the
frequency is varied depends upon the
polarization of the molecules existing
in that dielectric. The frequency at
which maximum loss factor occurs,
called the relaxation frequency, and the
rates at which both loss factor and di-
electric constant change with fre-
quency, depend on the molecular struc-
ture of the material, in particular as to
whether it is polar or non-polar.

Highly polar molecules have high
dielectric constants as for instance
water, (H-OH) with a dielectric con-
stant of 80; while non-polar molecules
have low dielectric constants as pe-
troleum, for instance, with a dielectric

Fig. 2. Boonton Type 160-A Q Meter, with dielectric test assembly at top right.
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PROPERTIES OF COMMONLY USED SOLID DIELECTRIC MATERIALS
% Water Coef.

Dielectric % P. F.  Absorp. Spec. Softens at Linear Exp. Strength, Ibs. per sq. in,
hLTER&Li 1 (_:gn_sfa_nt B)(EO ke 2_4_th 7G_rav._ ) ﬁDﬁegi.Cent, Parts 10°/°C. g Ten_silfi Compressive
Casein 6.4 6 4.9 1.33 177 80 7000
Cellulose Acetate 6-8 3-6 4.0 1.3 70 150 3000 4000
Cellulose Nitrate 4.7 5.0 2-3 1.5 85 140 4500
Ethyl Cellulose 4.42 255 172 1.5 150
Fibre 45 50 30 1.3 130 25 10,000 25,000
Glass—Pyrex 45 0.2 0 2.25 600 3.2 40,000
Glass— (Corning 790) 40 005 0 2.18 1500 0.78
Glass— (Corning 790 4.0 0.18 0.01% 2.15 0.85

Multiform)
Methacrylic Resin 2.8 2.0 0.3 1.19 135 70 8500 12,000
Mica—Clear India 773 002 2.8 1200 3-7
Mycalex 6-8 0.3 0.035 35 500 8-9 9000 32,000
Phenol (Laminated)
Nema Class X 5.5 5.0 4.0 150 30 12,500 35,000
” TP 6.0 6.0 40 1.36 150 30 3000 22,000
XX 5.0 45 1.3 150 30 8000 34,000
XXX 4.8 35 1.0 150 30 7000 32,000
" CE 55 5.5 1.4 1.38 150 25 36,000
! " LE 5.0 45 25 1.38 150 25 37,000
Phenol (Molded)
Wood flour filler 5.5 3.5-8 0.31 1.35 130 30 7500 30,000
Fabric 5.5 5-8 0.68 1.38 140 25 11,000 35,000
Asbestos 5.0 5.0 0.015 230 20
Mica 5.6 0.5 0.035 3.0 6000
Porcelain—Wet process 65-7 60 Ni 2.4 1610 4-5 4500 40,000
Quartz—Fused 4.2 0.03 0 2.1 1430 0.45 8500 200,000
Rubber—Hard 2-3 0.5-0.9 0.02 1.15 70 70-80 5500 7000
" Alum. oxide filler 3.85 0.59 1.24 140 41
” Mica filler 3.54 0.49 1.4 165 0.73
Steatite {Low loss) 6.0 0.04 0.07 2.6 2550 7.0 9000 90,000
Styrene—Polymerized 2.4-2.9 0.03 0.01 1.05 S0 70 7500 14,000
Urea-Formaldehyde 6-7 3.0 0.4 1.48 200 7500 60,000
—\/inyl Resins 4.0 1.7 0.15 1.35 60 70 9000

constant of 2. Water, already men-
tioned as an example of a highly polar
molecule, is deleterious to an insulating
material not only because of its polarity
but also because of ionization.

A hydrocarbon (non-polar) group
reduces the polar properties of a com-
pound into which it is introduced, while
the introduction of the -OH (polar)
group increases the polar properties of
the material and likewise its dielectric
constant. As an example, take ethyl
alcohol, C,H;OH, with a dielectric
constant of 26.8 and add a hydrocarbon
radical; we then have butyl alcohol,
C,H,OH, with a dielectric constant of
17.8. Thus it is seen how the molecular

28

structure of a material determines its
dielectric characteristics.

In an alternating field the movement
of charged electrons or the rotation of
the polar molecule has to follow the
alternations of voltage, and since the
molecular and ionic movements are op-
posed by the forces of attraction be-
tween molecules and viscosity influ-
ences with the material, there is in gen-
eral a lag behind the electric field. This
causes a power loss in the material. As
the frequency increases the loss be-
comes greater, up to a point at which
the particles cease to respond to the
frequency. Above this point the di-
electric constant decreases. If the in-

NOVEMBER,

ternal friction is low the peak takes
place at high frequencies, while if it is
high, as in glasses and many crystalline
solids, the peak occurs at low frequen-
cies.

The Loss Factor

The loss factor of an insulation mate-
rial is approximately the product of
the dielectric constant and the power
factor, providing the power factor is
less than 0.1. Actually, the loss factor
of an insulating material is the product
of its dielectric constant and the co-
tangent of its phase angle, and is an
expression for the power loss per unit
volume at a given frequency.

1943
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Fig. 3. Equivalent tuned circuit,

The curve of power loss versus fre-
quency (Fig. 1) does not in general
show any one well defined maximum
as would be expected if one factor alone
were responsible for loss. Usually the
maximum is broad and not well de-
fined; frequently there is more than one
maximum. The laminated bakelites, for
example, show a maximum just above
10 mc when quite dry, but when moist
a low frequency maximum also ap-
pears. This is attributed to ionization
in the absorbed water. The maximum
at 10 mc appears to be common to all
bakelites containing cellulose filler,
whether paper, wood flour or fabric.
The urea resins show the same effect.
It 1s thought that this absorption is a
function of the cellulose, as it largely
disappears when the cellulose fill is re-
placed by a mineral such as mica or
talc.

The introduction of such a filler has
the added advantage of rendering the
material less sensitive to moisture pick-
up, thereby reducing the low frequency
absorption. This forms the basis of
many of the low-loss materials now on
the market.

Even though direct absorption of
moisture is negligible, the formation of
a film on the surface lowers the insula-
tion resistance, and when subjected to
alternating potentials, introduces a ma-
terial loss. Among insulators there are
great differences in moisture effect due
to surface characteristics. In selecting
an insulating material, it is necessary
to consider the effect of moisture on
the dielectric properties. If the mate-
rial has a tendency to ahsorh an ap-
preciable amount of moisture, the pow-
er loss may be increased to such an
extent as to make the insulation worth-
less for use at radio frequencies.
Roughness or pores of molecular di-
mensions are the important factors. An
insulation which water will not wet is
usually only slightly affected by surface
moisture because the water collects in
discrete drops and does not cover the
whole surface. Glazing of the surface
helps only to a small extent; however,
it is often used where a self-cleaning
surface is necessary.

Loss Factor vs. Mechanical Strength

The fact that the loss factor alone
is not the sole standard for choosing a
dielectric is generally overlooked. The
total power loss in a dielectric is de-

‘
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pendent on the total volume of insula-
tion in the high-frequency field, which
brings the mechanical properties of the
insulation into the picture. The strength
of a material is important not only
from a purely mechanical standpoint,
but also from an electrical point of
view. It often happens that a dielectric
material with comparatively poor elec-
trical properties will produce a good
mnsulator because its mechanical prop-
erties make possible a small volume and
long length. Such a design produces
low surface leakage because of its
length, and minimizes the loss because
of its smaller volume. It is evident,
therefore, that choosing the proper in-
sulator for a given application is a com-
promise between electrical and ie-
chanical properties. A small piece of
higher loss factor insulation which has
adequate mechanical strength for a
gtven job may be preferable to a lower
lass factor material which must bhe of
greater volume because it has less me-
chanical strength.

Impregnation

A further improvement in design
nay be obtained by treating the insula-

tor with wax or other suitable insulat-
ing material. Several of the most com-
mon waxes are listed in Table 1.

Note that the lowest values of di-
electric constant are found in the satu-
rated hydrocarbons, paraffin, ceresin
and Superla wax. Halowax, (chlori-
nated naphthalene) which has a higher
dielectric constant than any of the nat-
urally occurring waxes, is an example
of a saturated hydrocarbon to which
has been added a polar group (chlor-
ine).

It is generally known that most
waxes absorb moisture when subjected
to high humidities. This results in a
change in dielectric constant which
shows up as an additional power loss.
With the exception of bayberry wax
and shellac in the table ‘the absorption
is not very great. After extreme ex-
posure, however, even the best of waxes
permits moisture to penetrate. This can
be readily demonstrated by observing
the variation in Q of a treated and un-
treated coil after they have been im-
mersed 1n water until the QO has been
substantially reduced, and then noting
the time required for the Q to return to
normal. The untreated coil will return

ig‘: JNZESRNES ‘cygujtpnicNATgoN.\;?\“‘

28 \;_-_,__m._;_,_. E=E

(] R Lt 2 3
DAYS HUMIDITY 100°F-

iR R TR Uy e
R4 S04 20546 IS S SRR RSWRSU NS £ w3 ol ST TR
F’,_L_—T"j_ﬁl_ SEESENTESINES T Eadi _ﬁ 8 SEE IV

i;f =SENEESE54 (T RASEY samwy, A (]

e s e e T

[ pe 5
5% RELATIVE HUMIDITY

Fig. 4. Leakage vs. humidity of laminated bakelite terminal strip.

1943



% CAPACITY CHANGE

DAYS HUMIDITY - 100°F

v
O
w
-
ut
(%}
2z
<
-
]
[
uw
@
o}
w
-t
-t
«
x
<
a
2
=1
o
b

2

1
DAYS HUMIDITY - 100° F

mmALl CAPACITY L4 M.M.F.
|

E)

95 % R.H.

MEASURED AT
470 K.C.

95% REL. M,

Fig. 5. Humidity characteristics of octal tube sockets.

to its original value within 24 hours,
while the treated inductor may require
several days to regain its original value.
Were it not for the fact that wax im-
pregnations when properly applied pro-
vide sufficient protection for most con-
ditions it would be better to omit the
treatment entirely.

The usual treatment for components
fabricated principally of insulating ma-
terials, consists of a vacuum impregna-
tion. “flash dip” of the same wax
for additional protection both mechan-
ically and electrically is often applied
after the regular vacuum treatment.

The temperature for ‘“flashing” is
somewhat critical. It depends upon the
particular type of wax and the size of
the part being treated and can best be
found by experiment. Obviously care
must be taken to prevent pin holes from
forming during this operation, as they
would nullify the effect of the heavy
coating.

The acid content of a wax must also
be considered when it is used as an im
pregnant of coils, especially when the
coil is connected to a positive d-c po-
tential. In such cases any leakage to
ground will be accompanied by an elec-

TABLE |

DIELECTRIC CONSTANT

2 Month

Wax Initial Immersion
Carnauba DRI 40
Bayberry 325 10.4
Beeswax 287 327
Ceresin 27 23
Paraffin 22 24
Superla 233 236
Shellac 3.68 150
Halowax 363 52

% Water Acid Melting
Absorption Value Point ° C
08 28 80

5.1 21.

0.42 20.3

004 Neutra! 75
0.045 0 51
0015 0 74
47 02

024 86
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trolytic action which will show up as
a greenish salt deposit on the positive
wire. This will eventually corrode the
wire so that an open will occur. If
the coil is connected to a negative po-
tential, no corrosion will take place.

The effect of extremes in tempera-
ture must also be considered when
specifying an external treatment of
parts. The melting point should be at
least 10°C. above the maximum oper-
ating temperature specified.

To meet unusual temperature re-
quirements, it is sometimes necessary
to specify materials other than waxes.
Varnish or lacquer having a base of
styrene has been found to give excel-
lent results when properly applied. The
parts to be treated must first be dried
under infra-red lamps; then coated by
either a dip or brushing on of the im-
pregnant. The part is then allowed to
dry thoroughly under infra-red lamps
and the operation repeated until at least
four separate coatings have been ap-
plied. It is important that the drying
time be of sufficient length to volatize
and drive off all of the solvent in the
impregnant. This type of treatment re-
quires much more time and handling
and is seldom used except where the
specifications are so stringent that
waxes would not be satisfactory.

Measurement

The measurement of insulating mate-
rials becomes quite a simple task when
it is only desired to make a comparison
between materials or to determine the
effect on circuit Q. The insulation is
treated as a small capacitor with the
insulating material as the dielectric.
Should the sample be obtainable in a
flat sheet, it can be placed between two
suitable electrodes, as shown in Fig. 2,
and measurements made on a Q) meter
with and without the dielectric sample
in place.

The choice of suitable electrodes is
very important. The surfaces of the
electrodes and the dielectric sample
should be accurately plane and parallel.
Any air space between the two results
in an error which is a function of the
thickness of the sample and its dielec-
tric constant, becoming greater as the
sample decreases in thickness and/or
increases in dielectric constant.

Those chosen were made of one-
eighth inch brass, five inches in diam-
eter, ground flat and silver plated. Since
samples of the same material often
show considerable variation in char-
acteristics, and the materials being
compared usually have widely different
loss factors, the method has been found
quite satisfactory in spite of the small
error existing because of the lugs and
fringe effect. The capacity between
the test electrodes in air must be quite
accurately known and is given in equa-
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tion (1), where C is expressed in
micro-micro-farads, r is the radius of
the electrode and ¢ the spacing between
electrodes in inches.

0.706 »*/t (0

To determine the power factor or Q
of a sample, it is measured with the Q
meter using the special electrodes. If
C, and (, are the capacitance and Q
readings on the Q meter with air di
electric between the electrodes, and C,
and Q, the capacitance and Q of the
circuit with the sample between the
electrodes, when retuned to resonance,
then the Q of the dielectric sample is:

(C,—Cz) o Qz

C: (01— Q)

and the power factor in percent (for
values less than 10%) is

% P.F. = 100/Q- 3)

(2)

L2
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The difference between C; and C, is
the capacitance of the sample being
measured. The coil used for the meas-
urements should have as high a Q as
possible and the measurements made
with a fairly low value of tuning ca-
pacitance in the Q meter.

When the dielectric sample is not
available as a flat sheet the Q may be

measured much the same as before, ex-
cept that Q, and C, now represent the
readings on the Q meter without the
sample (capacitor) component, and
Q2 and C, the readings with the sample
in place and the Q meter retuned to
resonance.

Effect on Circuit Q

A high-Q tuned circuit is generally
thought of as a high Q coil and a good
air dielectric capacitor. Most practical
circuits, however, include other com-
ponents which must also be considered.
The air dielectric of the capacitor may
be assumed to be without loss, but the
solid dielectric stator supports, the coil
form, terminal strips, insulating wire,
tube, tube base and socket, all introduce
losses. The higher the coil and capaci-
tor Q the more noticeable is the effect
of the other components. This is dem-
onstrated in Fig. 3 where L represents
the coil and Ry, its equivalent series re-
sistance. In parallel with the coil we
have the assumed perfect air dielectric
capacitor C and the tube resistance R.
Next we have C,, C, and C,, in series
with R,, R, and R, respectively, which
represent the capacitor solid dielectric,
terminal strip, insulated wire, tube base
and socket, the C being the capacity
and R the equivalent series resistance.

Suppose we now measure the Q and
C of each of the components in the cir-
cuit. A typical example is tabulated
below; where the tube resistance (ac)
is one megohm, the frequency 1000 ke,
the coil inductance 216 ph with a Q of
250. (This includes all coil and coil-
form losses.

We can then readily determine the
effect of any of the components in the
circuit on the overall circuit Q by sub-
stituting in equation (4).

Resultant
circuit Q — — - 4)
wl 1 C

Thus it is seen that starting with a coil
Q of 250, the losses contributed by the
seemingly unimportant parts have re-
duced the circuit Q to 153.

The effect of vacuum impregnation

[Continued on page 72}

TYPIGAL EXAMPLE FOR Q AND C MEASUREMENTS

Co Tuning cond. supports. ..
Cw Term. strip & wiring
C: Tube base and socket

Q C/Q Ratio
5 upf 500 1 X 10
2 upf 30 6.6 X 107
3 ppf 50 6 X10*

Tuning condenser 107 ppnf
€' =117 uuf 2C/Q=136 X 107
wlL —1356 =117 X 10 1/C’ = 8540 X 10°

wl/Rr—=1356 X 10
Circuit Q =153

1 _c
1/0.=4000 X 10*  — =

— 1161 X 10°*
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GERMAN “SPEEGH-ON-LIGHT™

INTRODUGTION

* The following article describes the
speech - on - light signaling apparatus
which has been in use in the German
Army since about 1935. The technique
of using a light beam for voice com-
munication over visual distances is by
1no means new; but it was not evident
that any fool-proof systems had been
developed at the outbreak of the war.

For a number of years, experiments
have been carried out on modulated
light. There are two methods of ap-
plying the voice modulation, firstly, by
directly modulating the light source by
the a.f. signals, and secondly, by using
a constant-intensity source and modu-
lating the outgoing beam. No great
successes have been achieved by modu-
lating the source. With filament-type
lamps, the thermal inertia of the fila-
ment presents some difficulty, especially
at high speech frequencies, and gaseous

* Reprinted by courtesy of Electronic
Engineering, London,
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SIGNAL SYSTEM

Apparatus Used by German Army to Supplement
Field Telephones and U.H.F. Radio Equipment

D. GIFFORD
Captain, British Army

discharge lamps do not seem to be the
answer.

Certainly, the best method is to mod-
ulate the beam after the source, and
for this, several methods, allied to
sound - on - film technique, have been
tried. But before the war speech-on-
light signaling was still in the experi-
mental stages, except for this German
equipment.

In ail such systems, the modulated
beam must be sharply focused on to the
distant station, at which a photocell is
used to detect the changes in light in-
tensity and to convert them into a.f.
currents.

NOVEMBER,

The German speech-on -light ap-
paratus was kept a closely guarded
secret, but relating documents were
found during the first German Libyan
Campaign. It was not until the Battle
of Alamein of October, 1942, that
the complete apparatus was found. (It
is not known whether this applies to
the Russtan front.) The apparatus
was investigated and tested in the lab-
oratories of the Royal Corps of Signals
in the Middle East, in November.

* Briefly, the German apparatus con-
sists of a transmitter - receiver head,
which resembles an oversize pair of
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binoculars. The head contains the
lamp, the modulating device, the color
filters, the transmitting lens, the receiv-
ing lens, the photocell, and its ampli-
fier. A built-in telescope is included,
and the head stands on a tripod. The
a.f. amplifiers, one for transmitting
and one for receiving, are contained in
a box, together with the necessary bat-
teries, which stands on the ground
alongside the tripod. The entire equip-
ment may be conveniently carried by
one man.

An important feature of the device
is that it may be operated on white,
red, or infra-red light, merely by se-
lecting the required filter by a knob.
The use of infra-red light eliminates
possibility of interception, and insures
secret communication in the dark,
while the range is not appreciably re-
duced.

Of course, for night operation, the
instruments must either be lined up the
previous day—or else at night by
showing a red light.

The outgoing light is sharply focused
to a parallel beam by means of the 80
mm. lens. The beam is six yards wide
at a mile, and thirty yards wide at five
miles.

The amplifier has a send - receive
switch, hence duplex communication is
not possible. Tlowever, provision is

Fig. 2. Response curves of amplifiers:
Upper—sending; lewer—receiving.

made for operation over a telephone
line, and for this, the line works into
a bridge input circuit, which permits
both send and receive amplifiers to op-
erate simultaneously without insta-
bility.

It is appreciated that the instru-
ments must be set up in view of each
other, and that there must be no inter-
vening objects. For this reason, it is
desirable that the stations are sited on
elevated positions, thus insuring that
passing vehicles, etc., do not interrupt
the light beam.

It is observed that shimmering heat
currents rising from the ground (so
common in hot deserts) give rise to
interference; but the circuits are so
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designed to minimize this effect, as
will be shown later.

The effective range of the apparatus
depends largely on atmospheric condi-
tions, but five miles is about the aver-
age. Of course, this range is consid-
erably decreased in rain, and increased
when the atmosphere is very clear.
The apparatus was not tested in fog,
but it is assumed that although the
infra-red ray will to a large extent
penetrate fog, the range is consider-
ably reduced.

Provision is made for keying the
lamp filament by means of a push but-
ton. This provides facility for code
transmission, but reception must be
visual. Under these conditions, greater
distances are possible.

Principles of System

Considering the transmission system
first, we start with the lamp. (See
Fig. 1.) This has a coiled filament, is
suppHed with 4.8 volts, and consumes
4 watts. The lamp is held in an ac-
curately made, detachable holder, the
filament is pre-focused and the lamp
base has a guide pin which engages
with a groove in the holder. The lamp
holder fixes into the lamp house, con-
taining a mirror which focuses the
light on to the modulator unit.

After the modulator, the light beam
passes through a filter, which may be
white, red, infra-red, or diffused, de-
pending on the setting of the filter se-
lector knob. The light beam, being
now modulated and filtered, passes
through the 80 mm. lens, which focuses
it to a virtually parallel beam.

The modulated, filtered light (be it
white, red or infra-red), is picked up
on the 80 mm. lens of the distant re-
ceiver, and focused on to the photocell,
locared at the back of the head. The
photocell changes the variations in
light intensity into changes of electric
potetial, which are amplified by the

1943

one - stage photocell amplifier, located.
within the head. The a.f. output is fed
by a cable to the main receiving ampli-
fier, located in a box on the ground be-
side the tripod.

The Amplifier

Separate amplifiers are used for send
and receive, but both are mounted as
one unit in a box containing the as-
sociated batteries, cables, spare tubes,
lamps and photocells. Tubes are of
the standard type of German Army,
high gain, directly heated pentodes,
R.V.2P.800. These tubes resemble the
British catkin type, but they are
mounted upside down in a tubular
holder, being supported at both ends.
The photocell amplifier is conven-
tional; the cell receives a positive volt-
age by means of a high resistance po-
tentiometer from the high-voltage line.
The anode circuit has a resistance-
capacity network that attenuates at
about 4,000 cycles, the purpose being
presumably to minimize photocell hiss.

This amplifier uses two tubes in cas-
cade, resistance-capacity coupled—and
the last tube is triode connected to se-
cure a low impedance for the phones.
The output is also taken to the tele-
phone bridge input circuit.

The sending amplifier normally uses
but one tube, triode connected. This
is fed by the microphone, and the an-
ode is parallel fed by an a.f. choke, the
anode load being the armature coils of
the modulator.

The send - receive switch normally
switches on the appropriate amplifier,
thus duplex operating is not possible.
But for the purpose of working into a
telephone line, the switch is turned to
““Telephone,” and this places the bridge
circuit in the sender amplifier Input—
and in the receiver amplifier output.
The bridge is balanced, to prevent
acoustic feedback over the entire sys-
tem. Naturally, the bridge input-cir-
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cuit offers an attenuation to the micro-
phone current—so in this condition the
switch puts another tube in the sender
amplifier circuit to compensate for the
attenuation of the bridge.

The audio frequency response of the
amplifiers is shown in Fig. 2, and it
will be noticed that both amplifiers
have a falling response commencing
just below mean speech frequency.
The attenuation at 300 cycles and be-
low is very high—and this feature is
very useful in that it minimizes low-
frequency flutter due to hot air cur-
rents rising from the ground in the
optical path.

The Photocell

The cell is small in size, resembling
a button about one inch diameter. It
is of the “Thalofide” type, and changes
its resistance in accordance with varia-
tions of light intensity. The cell is
very sensitive to red and infra- red
light, and a built-in red filter is incor-
porated. The output of the cell is in
the order of one ma. per lumen. It will
be observed that the polarizing voltage
is taken from the high-voltage line via
a high - resistance potentiometer and
about 30 volts is applied to the cell.
This relatively low voltage is desirable
in order to keep the noise down, since
such cells tend to be very noisy. The
output of the cell is applied to the
amplifier through a 100 puf capacitor,
which, together with the 10-megohm
grid resistor, affords considerable at-
tenuation at low frequencies.

The Modulator

The action of the modulator is best
understood by reference to Fig. 3. The
light from the lamp-house strikes the

Fig. 4. Response curve of photocell.

hypotenuse side of a right-angle prism.
The light beam is reversed in direction
by two internal reflections of the prism.
The other angles of the prism are not
quite 45 degrees, so that at the point of
first reflection the mean angle of in-
cidence is approximately the critical
angle for glass and air media. Under
these conditions, partial reflection and
partial refraction takes place. The
area at which this first reflection takes
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Fig. 5. Response curve of modulator.

place is a small rectangle measuring
3 by 1% mm., the surrounding glass
being blackened. The armature con-
sists of a flat metal strip, pivoted at
its center. Its ends are located closely
between the pole pieces of the armature
coils, which are so phased that ome
pushes and the other pulls. A small
right angle prism is carried on the
armature, near its center, and it is so
positioned that one of its sides rests in
contact with the small rectangle of the
main prism. As the armature moves
in accordance with the voice currents,
so the pressure of the small, moving
prism against the large prism, changes
in accordance with the voice currents.

It will be appreciated that since the
small prism is mounted close to the
axis of rotation of the armature, its
travel is small, but its pressure is great.
It is necessary, then, when consider-
ing the analysis of the action of the
device, to bear in mind that it is the
pressure of the small prism on the
large one that alters—not so much the
air gap between the two. Let us con-
sider the state of affairs that would
exist if these two glass surfaces were
truly optically flat and in perfect con-
tact. Obviously there would be no
change of medium at this point and no
internal reflection would take place.
Hence, no light would pass through
the main prism. But as soon as the
contact between the prisms becomes
imperfect, a change of light media will
occur—and internal reflection will re-
sult. In practice, the contact is never
perfect, in fact, for all pressures of
the prism, most of the light is reflected.
But the varying pressure brings about
a varying degree of contact, which, in
its turn, varies the amount of light re-
flected through the main prism. This,
coupled with the fact that the angle
of incidence is nearly the critical angle,
makes the modulator a relatively effi-
cient device.

A device is incorparated to control
the quiescent, no - signal pressure of
contact. The operator is supposed to
adjust this to give maximum sensi-
tivity and minimum distortion. The
action of this device is interesting, in
that it controls, to some extent, the
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direction of modulation. It is paradoxi-
cal to say that overall upward modu-
lation takes place, if one is consider-
ing the amount of light that enters the
prism; but with respect to the quiescent
light level leaving the prism (i. e., tak-
ing into account the amount lost at the
first reflection for zero signal) it ap-
pears that upward and downward mod-
lation does occur.

No attempt has been made to meas-
ure the depth of modulation, but if the
instrument is operated on white light,
and an observer stands in the beam,
a very marked flicker is noted when
the operator speaks.

The Monitoring System

It has already been mentioned that
a telescope is provided for aligning the
station to the distant terminal. The
telescope has a secondary function, in
that it acts as a monitoring device to
check the action of the modulation.
This is done in the following manner.
The hypotenuse side of the smaller
prism has a clear space on it, which
1s placed close to another prism, which
carries the light into the eye-piece of
the telescope, being suitably focused by
a small lens. We have already seen
that the light that is lost at the first

Fig. 6. Modulator overload curve.

reflection of the main prism, is passed
on to the smaller moving prism. This
light is in turn passed on to the eye-
piece. The contact surface of the mov-
ing prism has a small grid mesh etched
on it (not for the purpose of affecting
the contact surface) and it is the
image of this grid which appeared in
the eye-piece. As modulation takes
place, the image of this grid should be-
come brighter and duller. In practice,
it is noted that only on peak modula-
tion does the grid image appreciably
change in intensity. It will be ob-
served that this monitoring system is
entirely visual, and gives no indication
as to the quality of the transmission.
In any event, it is complementary to
the true modulation, being, as it were,
“inside out.”

[Continued on page 72]
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GRAPHIGAL SOLUTION OF R-G NETWORKS
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Fig. 1. Simple R-C series cir-
cuit and its characteristic.

* The problem of determining the at-
tenuation or response of R-C networks
is one regularly encountered in radio
engineering work. A rigorous analyti-
cal solution of some R-C circuits is a
difficult, time-consuming, process which
in many cases is more difficult than
actually measuring the results. How-
ever, by proper use of known facts re-
garding simple R-C circuits, it is pos-
sible to shorten and simplify the an-
alysis of more complex circuits.

Series Circuit

One of the most frequently encoun-
tered circuits involving R and C ele-
ments is that shown in Fig. 1. In gen-
eral we are interested in the response
of this circuit as a function of fre-
quency or at some specific frequency.
To obtain this it is necessary that we
know something regarding its input

M. C. JONES

RCA Victor Division
Radio Corporation of America

changes from capacitive reactance to
resistance in the vicinity of the critical
or cut-off frequency. This cut-off fre-
quency is that frequency at which the
capacitive reactance equals the resis-
tance. The magnitude of the input im-

1.000,000€) o avass

pedance at this frequency is 1.414 times
the value of R. At frequencies three
times removed from this frequency the
magnitude of the input impedance is
determined almost entirely by the ele-
ment with the larger impedance. Sum-
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Fig. 4. Reactance-frequency chart, originally by Bell Telephone Laboratories.
Pads of these charts can be obtained from Keuffel & Esser Co., New York.

1943 35

impedance.
The input impedance of this circuit

* NOVEMBER,

4



marizing the above points we have:

1. The input impedance at the cut-
off frequency is 1.414R.

2. The input impedance at fre-
quencies higher than three times the
cut-off frequency is R within about
5%.

3. The input impedance at fre
quencies lower than one-third the cut-
off frequency is the reactance of C
within 5%.

From this we may determine the
current flowing for a constant im-
pressed voltage at the critical fre-
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Fig. 2. Fidelity of simple R-C circuit.

quency and at frequencies in excess of
three times or less than one-third the
critical or cut-off frequency. The
product of this current and the re-
actance of C is the output voltage.

Series-Parallel Circuit

The response of the circuit shown in
Fig. 2 may be found in the preceding
manner by reducing e;, R;, and R, to
an equivalent voltage and impedance
using Thevenin’s theorem. There is,
however, a much simpler method of
obtaining the response of this circuit
as a function of frequency.

A piece of tracing paper is placed
on the reactance chart shown in Fig. 4
and two lines are traced. The hori-
zontal line is traced along the parallel
equivalent resistance of R; and R, and
the slanting line is traced along the
value of C. The intersection of these
two lines is the cut-off frequency. At
this point the response is .707 times the
maximum response at lower fre-
quenciesi* At frequencies three times
removed ‘from this cut-off frequency
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100 1 KC. 10 KC.
~

FREQUENCY

100
KC.

Fig. 3. Fidelity of complex R-C networks.

the response falls along the two previ-
ously drawn lines. The vertical ordi-
nate is plotted as a voltage ratie with
the value R; being unity. The hori-
zontal abscissa is frequency and is tak-
en from the reactance chart. The curve
in Fig. 2 shows the response of a typi-
cal circuit obtained in this manner.

Complex R-C Network

By extension of this method of an-
alysis it is possible to determinc the

-
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fidelity or response of the more com-
plex circuit shown in Fig. 3. This type
of circuit may be used to obtain any
fidelity curve desired which is within
the capability of simple R-C circuits.
It is extensively used for audio-fre-
quency compensation to correct for de-
ficiencies in the human ear at different
levels.

First the horizontal and sloping lines
are drawn as shown. The rate of at-
tenuation which may be obtained with

FREQUENCY

©

Fig. 5. Resistance-coupled amplifier, equivalent circuit, and fidelity curve.
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Fig. 6. Graphical solution of R-C network of Fig. 2, with values as given in text.

such circuits is two times, or 6 db, per
octave. This rate corresponds to a line

i with unity slope on the log-log paper

used. The curve is smoothed out using
the three facts previously outlined.
Conversely, this method may be used

. to determine the circuit constants re-

quired to produce any desired fidelity
curve within the capabilities of R-C
circuits. The curve is plotted on tracing
paper over the ordinates and ahscissas
of the reactance chart and by proper
use of the method outlined, the circuit

i constants required to produce the curve

may be determined. An infinite num-
ber of solutions exists for each prob-
lem so that it is necessary to select the
one with the correct input or output
mpedance.

Fidelity of Amplifiers
It is possible by this method to de-

j termine graphically the fidelity of any

single-stage resistance-coupled ampli-
fier. The procedure for obtaining this
fidelity is shown in Fig. 5.

Fig. 5-A shows a single-stage, re-
sistance - coupled amplifier with stray
capacities C, and C, (on the plate of
the amplifier tube and the grid of the
succeeding stage) tending to limit the
high-frequency response. The coupling
capacitor C,, together with the grid
resistor K,, produces a low-frequency
cut-off. The equivalent circuit of this

i amplifier stage is shown in Fig. 5-B.

In this circuit the capacitors C, and
€, are lumped in the capacitor C,.
This circuit is similar to the type pre-

. viously analyzed, and the result of a

typical graphical analysis of this cir-
cuit is shown in Fig. 5-C. Here the

NOVEMB
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low-frequency cut-off is determined by
the capacitor C, and by the resistance
of R, in series with the parallel equiva-
lent of R, and R,. The high-frequency
cut-off is determined by C, in parallel
with the parallel equivalent resistance
of R,, R,, and R;,. Having determined
these two cut-off frequencies, it is a
simple matter to plot the fidelity curve
as shown. The gain through the mid-
range can be determined by any con-
venient gain formula, and from this
information and the fidelity curve, it is
possible to determine the gain at any
frequency.

Examples

Two examples of the manner in
whicli such problems may be solved
graphically are given below:

(1) Plot a response curve for the
circuit shown in Fig. 2 for the follow-
ing constants:

c2

e 001 pf

R2
100,000 ohims 100,000 ohms

(2) Plot a response curve for the
circuit shown in Fig. 3 for the follow-
ing constants:

R4 10,000 ohms

Cl1 20 wuf
c2 02 uf

R1 200,000 ohms
R2 200,000 ohms
R3 5,000 olms

Graphical Solutions

The graphical solution of Problem 1
is shown in Fig. 6. Suppose it is de-
sired to determine the response of the
circuit shown over a wide range of
frequencies.

As previously described, a piece of
tracing paper is placed over the react-
ance chart (Fig. 4) and two lines are
drawn. The horizontal line is drawn
at 50,000 ohms, which corresponds to
the parallel equivalent resistance of the
two 100,000-ohm resistors. The slant-
ing line is drawn at the value of capa-
citance, in this case, .001 uf. The two
lines are joined by a smooth curve and
the response curve is complete. It is
only necessary now to label the coordi-
nates. The horizontal coordinate is
frequency and is taken directly from
the reactance chart. The vertical co-
ordinate is response and is selected
such that unity response corresponds
to the top resistor or 100,000 ohms.
The value of response is then taken in

[Continued on page 70]
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Fig. 7. Graphical solution of R-C network of Fig. 3, with values as given in text.
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WAX IMPREGNAT

OF GOILS AT U. h. F.

S. YOUNG WHITE
Formerly of Loftin-White

Humidity Protection in Practice as Applied to
Superstable Oscillators for the Range 50-400 mc,
Where Extreme Temperatures are Encountered

* In the design of u-h-f transmitters
and receivers for mobile work where-
in tuned circuits having a stability
equal to that obtained with crystal con-
trol are called for, it is necessary that
the components also be able to pass the
standard tests for vibration, humidity
and temperature. Since the frequency
will be affected by all objects and ma-
terials in or near the circuits, due con-
sideration must be given to every last
item if one is to end up with a unit
that can be put into quantity produc-
tion,

The classical protection against
moisture is impregnation, and a wax is
usually employed. Such impregnation
prevents cotton insulation on wire
from acting as a wick, and a ceramic
from acting as a blotter.

In u-h-f work, coils have only two
or three turns, well spaced, so there is
no need for insulation on the wire. In
circuits of great secular stability it is
necessary to use ceramics or glass, and
for the present at least, ceramics of the
steatite family.

Glazing is usually unsatisfactory, as
all regular glazes have high losses at
ultra-high frequencies; and in any
case, it is usually impossible to apply
such glazes without seriously changing
the dimensions of the coil forms.

Hard and Soft Waxes

The hard waxes that melt around
400 degrees have, as a class, rather
high losses. They provide good protec-
tion when the equipment is heated, but
under extreme cold are very likely to
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crack, leaving the components unpro-
tected.

The soft waxes have good u-h-f loss
characteristics, but their melting point
runs around 130 degrees. This is a
very common temperature to encoun-
ter, so usually a drip point is formed,
and if the part is under vibration, as
it is very likely to be, some wax may
drip off. In any case, redistribution of
the wax will occur, and the wax may
well shift from a low-potential point to
a point of high potential, and a change
in the frequency calibration of the cir-
cuit will result. This is illustrated in
Fig. 1-4 and 1-B.

Fig. 2 shows the important role
played by the capacitance introduced

1
\Y\k\\\\\\\\\l

by the wax. L, is the true inductance
of the coil, and R, its losses. C, is the
distributed capacitance of the coil,
partly through air and partly through
the ceramic form, with its loss shown
as R,. This capacitance is cyclically
very stable, and the change of dielec-
tric constant with temperature is linear.
In shunt is the capacitance through the
wax, shown as C,, with its losses in
turn represented as Rj.

Now C, may be less than 1 puf, but
the total tuning capacitance may be
only 10 to 40 puf, so C, forms quite a
large percentage of the overall capaci-
tance of the circuit. Since this is a soft
wax, its cyclic stability is subject to
suspicion. Any material whose mole-
cules are bonded together as loosely as
wax may permanently change as the
result of repeated meltings, and may
also pick up impurities and some moist-
ure content from the air, resulting in
a slow change in the absolute calibra-
tion of the apparatus.

Using Thin Film

Now the value of C, obviously de-
pends on how much wax is used.
Through an investigation of the mini-
mum thickness required to offer satis-
factory protection, it has been deter-

-
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Fig. 1. Initial distribution of wax on coil form, as shown in (A),

may be altered, as in (B),
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due to softening at high temperature.
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mined that the wax film can be reduced
[to a thickness of one mil. With such a
light film, the value of C, is obviously
|reduced. But more important is the
fact that the resultant film no longer
forms a drip point, as the surface ten-
sion of the wax causes it to be uni-
formly distributed, even when melted
and in the presence of vibration.

It was experimentally determined
that it was quite difficult to apply a
very thin and uniformly distributed
|coat directly to the form, so a coating
as thin as convenient was applied, say
ten mils. A vacuum was first pulled on
the ceramic and then the wax applied
under pressure. A suitable solvent was
|then used to remove the excess wax,
|leaving a very thin and uniformly dis-
tributed coating. This coat was in
| general about one mil thick, although
the exact thickness was difficult to de-
termine.

Fig. 2. Equivalent electrical circuit

of coil when wax impregnated.

The impregnation was thus very
thorough, and the resistance to water
absorption seemed to be fully equal to
the thicker coating of the same wax.
The lessened capacity, C,, showed up
in improved frequency stability. The
wax still had some noticeable effect,
but seemed to be non-linear at about
the melting point, as was to be ex-
pected. Violent vibration while at 160
degrees F. did not seem to redistribute
the wax. Of course, care was used in
handling the parts, and some tricks
| were originated to prevent the devel-
opment of bald spots. This thin coat
does not interfere much with solder-
ing, either, and silver remains nice and
bright under it, and thoroughly visible.

Air Seals

Another factor, however, is only too

| noticeable in service. It is very com-
mon, especially in aircraft service, to
have the apparatus pass through ths
dew point where the moisture condenses

RADIO
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N
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Fig. 3. Details of
rubber diaphragm
seal for iron- or

copper-core tuning
where push-rod is
employed.

RUBBER HOLD -DOWN RING

RUBBER DIAPHRAGM

out of the air and actually deposits
droplets on all exposed surfaces. At
low radio frequencies, where accuracy
requirements are not too severe, this
can be tolerated. At u-h-f, where an
attempt is made to maintain frequency
under all circumstances to the toler-
ance of 0.01%—mnot always with suc-
cess, it is true, but we are getting
there — the presence of these water
globules affects the frequency many
times that tolerance. Impregnation, of
course, can only prevent the moisture
ifrom being absorbed by the ceramic;
it cannot prevent the formation of
water droplets on the coil and adjacem
components. Heavy vibration will oi-
ten break the large dew drops into tiu,
globules, but the same cubic volume of
water will still be in the field of the
coil, and severe frequency shift is
hound to occur.

The answer lies, of course, in pro-
viding an air-tight seal, and then using
a dessicator to absorb the moisture in
the trapped air, and also in any small
amount of air that might get inside due
to “breathing” through the seal as the
equipment is taken to high altitudes
and then returned to sea level.

With permeability tuning, where the
core is mounted on a rod which is
given a reciprocating motion by the
dial, this is comparatively easy. A
diaphragm is let into the housing, and
this diaphragm can have enough elas-
ticity to be pushed in a quarter or half
inch by the dial motion, and the other
side can transmit this motion to the
core push-rod. There is no necessity
for a hole in the diaphragm, so this
arrangement is air tight. It is some-
what more difficult to devise an inex-
pensive and trouble-free gland or seal
for a rotating shaft, but the recipro-
cating motion brought to bear on the
outside of the diaphragm could con-
ceivably be translated into a rotating
motion on the other side of the seal,
where a condenser gang is used.
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The designer who plans an enclos-
ure of this nature for the first time
may well be reminded that the air
pressure at sea level is over 14 pounds
to the square inch, and that modern
planes climb to pressures of a few
pounds, so the housing must resist at
least ten pounds to the square inch,
from the inside out. Even bearing this
in mind, one may overlook the fact that
the housing often has an effect on the
frequency of the tuned oscillator, since
it will consist of metal adjacent to the
field of the coil, and that under this
unequal pressure the sides may bulge
a little and shift the oscillator fre-
querncy.

Desiccant

Silica gel is a very good desiccant
to use in the housing. This material
can absorb many times its weight in
water, is quite cheap, and can be used
in a container about the size of a pill
hox. A convenient form'is a round
metal box punched full of holes to
allow the air to reach the silica gel,
and about an inch in diameter and a
quarter inch thick.

This desiccant has a very useful
property. Assume that a plane using
such a receiver reaches the tropics
during the rainy season, and a tube
burns out in that part of the receiver
inside the housing. To replace the tube,
the service man would, of course, open
the housing. Upon replacing the cover
there would be trapped a large amount
of moisture condensed on the inside
of the housing, and the silica gel might
be well loaded with moisture already,
due to minor leaks in the seal.

But silica gel can be completely re-
activated by heating it to about 400
degrees. By the simple expedient of
heating the container with a hot solder-
ing iron, the moisture can be removed
and the cover replaced. If, then, the
receiver is placed into operation the air

[Continued on page 70]
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QUARTZ CRYSTAL FIXTURE
By JOSEPH ECKERT
RCA Manufacturing Co., Camden Plant
* It is suggested that quartz bars pre-
pared for cutting in the Crystal Manu-
facturing Section be mounted as shown
in the accompanying illustration. Such
a mounting system will permit every
bar to be sampled during blank saw

SEQUENCE
OF CUTTING

* MOUNTING FOR
COMPLEMENTARY CUT QUARTZ BAR-

X axis

SEQUENCE —~
OF CUTTING

* MOUNTING FOR
REGULAR CUT QUARTZ BAR-

Quartz Crystal Fixture

set - up without cutting intermediate
wedge blanks. This standardization
will save saw set-up time, X-ray meas-
urement time, aund much orientation
time if the blanks are to be salvaged
at all. This amounts to a considerable
saving, as with the current limited pro-
duction, an estimated 45 to 68 wedge
blanks are cut each day.

*

SALVAGING CONDENSER PLATES

By J. M. CARR and I, |. MAY
Westinghouse Electric & Mfg. Co.,

Mansfield Plant

Condenser Plates Used in Radio As-
semblies: Suggestion was that the
plates could be straightened by clamp-
ing them between steel plates and sub-
jecting them to 400° F. for one hour
and fifteen minutes.

Results: Annual savings of nearly
$1000.00.

*

MUSIC INCREASES PRODUCTION

* Selected music in high-geared war
industries lifts workers’ morale, re-
duces fatigue and is a definite aid to
production.

That’s the word from War Produc-
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tion Drive Headquarters following an
extensive survey of 100 war plants,
undertaken for the WPB by Wheeler

Beckett, well - known conductor and
composer.
Beckett reported to WPB that

planned industrial music is universally
liked by the worker and, once given a
fair trial, was equally liked by man-
agement.

In his nationwide tour Beckett
learned that 76 of the 100 plants of-
fered music by phonograph records.
Improved morale was claimed by 87
per cent of these, while 57 per cent
expressed belief music increased pro-
duction.

The survey also shows that 50 per
cent of the public-address installations
in the 76 plants were made after July,
1942, and declared this indicated a new
development in the \merican industrial
scene. Throughout the country there
are over 1000 leading war plants with
broadcasting systems, according to a
survey made by the Industrial and
Sound Department of the Radio Cor-
poration of America.

The principal value of industrial

o
A

o
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music in relation to efficiency, the
WPB survey declared on the strength
of its findings, is not in speeding up
the worker to greater efforts, but in re-
laxing unnecessary tensions and cre-
ating a pleasant atmosphere for work.

Mr. Beckett also found an apparent
relationship between the length of the
music programs provided in factories
and the claims of improved morale and
increased production. Improved morale
was reported by all the 39 plants using
more than one hour of music per shift,
while 66 per cent of this group claimed
related increases of 5 to 10 per cent
in production.

Commenting on the benefits of com-
munity singing by war plant em-
ployees, the report cites very favor-
able reactions to the current series of
industrial sings and rallies conducted
by Lucy Monroe, Director of Patriotic
Music for RCA.

Other findings of the report are that
music can be used as successfully in
noisy departments as in quiet depart-
ments; that workers should be given
some choice in the selection of music
and should not be permitted to gain

Whistling to the music coming from the overhead loudspeaker, Kaye Grimm
operates a coil-winding machine at the Camden plant of RCA Victor.
According to WPB, music in war plants is a definite aid to production.

NOVEMBER,
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PRODUCTION AIDS

the impression they are part of a musi-
cal “experiment”; that plant broad-
casting has incalculable value for uses
other than music—such as paging, an
nouncements, air-raid alarms, talks by
visiting war heroes, and radio hroad-
casts of news and important speeches.
*

SALVAGING QUARTZ
John Meck Industries
* Urgently needed walkie-talkie radio
and electronic equipment for the
Armed Forces is available in greater
quantities through 1wo ncew  discov

A newly develop-
ed diamond
that, slicing crys-
tals, saves cutting
waste when work-
ing this critical
war material,

saw

A dry-ice test unit developed to transform radio quartxz crystal production
from a laboratory science to a mass-production industry. The unit is used
to test crystals under temperatures as low as minus 10 degrees, Centigrade.

eries in the production of piezo-elec-
tronic quartz crystals at the John Meck
Industries plant, Plymouth, Ind.

New cutting and salvage methods,
cmployed in the Meck plant, are reliev-
ing the serious shortage of large, clear
quartz crystals used to make oscillator
plates for military transmitters and re-
ceivers, electronic devices, artillery
range-finding and submarine-detecting
gear.

Savings of the crystals, found only
in Brazil, are now accomplished by
employing thinner saws to slice the
waferlike plates. Thus, much useless
dust from sawing and grinding the vir-
gin crystals is eliminated.

Salvage of formerly discarded in-
ferior crystals for new special uses

*NOVEMBER,

will make further economy possilile.

Before these discoveries, supplies of
the transparent, six-sided crystals were
only half enough to fill orders of firms
making military radio equipment.

The two new production methods
are part of the emergency develop-
ments which transformed quartz crys-
tal production from a lahoratory
science to a mass production industry
m less than a year.

Now, hundreds of thousands of
crystal oscillator plates can be made
from quartz formerly junked. Finer
cutting saws, such as those used in the
Meck plant, make it possible to utilize
the good portions of a lower grade
quartz that, before, accumulated into
waste piles in Brazil.
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VACUUM-TUBE WELDING ]IG

By H. LIPSCHULTZ & F. STARESKI
Radio Corp. of America, Harrison Plant

* This concerns the design of a po-
sitioning and welding jig for srarter
point and cathode. The old and new

—— UPPER
ZLECTRODE

=N
STARTER
POINT

~ BOTTOM
ELECTRODE

OLD METHOD
CATHODE

UPPER
ELECTRODE

STARTER
POINT

B8CTTOM ELECTRODE
AND 816

NEW METHOD

Vacuum tube welding jig.

designs are shown in the accompany-
ing illustration.

Formerly, the welding of the starter
point to the cathode was accomplished
by holding the starter point with a pair
of tweezers and holding the cathode
by hand. The new jig makes this un-
necessary and provides a more uniform
product. Annual saving is estimated
at $1120.
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 THEORY AND APPLICATION OF
NOMOGRAPHS

PART I

* Nomographs are mathematical short-
cuts. The slide-rule is closely related
to the nomograph, and operates upon
the same basic principle. Both devices
depend upon logarithms for their cal-
culating power.

have multiplied

Semi-Log Paper

It will be noted in Fig. 2 that we

above the X axis by ten, and that we

R. G. MIDDLETON

Project Engineer, Templetone Radio Co.

Fig. 1 shows a section of “semi-log have divided successive decades below scales.

’

paper.’

The axis of abscissas is uni- the X axis by ten. In this manner the
formly divided into -Cartesian inter- logarithmic relationship throughout the
vals, but the axis of ordinates is di- section is maintained.

carries the squares of the figures on
successive decades the edges. Let us call the three verti-
cal scales the A, the B, and the D

If we lay a straight-edge from 0.1
on the A scale to 0.1 on the B scale,
we may read 001 on the D scale.

vided into logarithmic intervals. Such It will also be noted that we have When we remember that we have laid
a section of semi-log paper may be chosen the ¥ axis midway between the off the D scale with the squares of
used as a slide-rule. edges of the section, and that this axis the figures carried by the A (and
10,000
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Fig. 2. By adding a D scale, graduated as shown, we may
find the square or square root of any number. See text.
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Fig. 3. A number may be multiplied or divided by any other

number by drawing intersecting lines as shown,
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) scales, we see that our answer fol-
lows immediately, since any number
rhultiplied by itself is that number
squared.
| Thus we are able to square any num-
her by finding this number on the 4
(or B) scale, and following its coordi-
rate. over to the D scale, where we
nay read its square. If we pick out

.6 on the A scale and follow its co-
ardinate to the D scale, we find its
square, 2.56. (Note that the D scale is
riot a linear function of the A scale,
4nd that the subdivisions of the D scale
dre to be assigned A? values in pre-
paring the scale.)
| The square root of a number is that
number, which multiplied by itself,
yields the original number. Therefore
it is apparent that the nomograph will

ive us square roots as well as squares.
If we wish to find the square root of
0.000225 (Fig. 2), we may find this
number on the D scale and read the
orresponding root, 0.015 on the A4
jcale.

Multiplication

This nomograph enables us to per-
orm many other mathematical opera-

N W r apumes
)8 1

2 Mo ppn

»

N e poapames

=2 2 EE R3S
rritrddiiES

Fig. 1. A section of semi-log paper.

|
tions of greater difficulty, but first we
may observe how to multiply and di-
vide by this means.
We have seen in Fig. 2 that we may
multiply a number on 4 by the same
umber on B and get the square of
the number on D. This is the opera-
}tion of multiplying a number by itself.
In Fig. 3, we see how a number on A4
may be multiplied by another number
n B, and the answer read on D. Thus,
.1 may be multiplied by 90 to yield 9
on D, as illustrated. Why is this the
fcase?
i We may call D the antilog scale; if

[[apic] *
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Fig. 4. This illustrates the application of semi-log
paper to obtain any power or any root of a number.

we could add log 4 and log B as we
do on the slide rule, antilog scale D
could be graduated identically with A4
(or B). However, we may observe
from elementary geometry that the
projection of B on D is only one-half
at the point of intersection of the
straight edge on D, logarithmically,
we must then square the “answer” as
we otherwise obtain the square root.
However, this property of the nomo-
graph of yielding roots is useful, as
we shall see how to extract any root
whatever of any number.

To obtain any product, therefore, we
may select the multiplier on the A4 scale
(Fig. 3), select the multiplicand on the
B scale, and read the product on the D
scale.

Division
The nomograph is equally useful for
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division, since numbers on A and B are
factors of specified numbers on D. For
example, to divide 16 by 45, we may
lay a straight edge from 45 on 4,
through 16 on D, and read 0.355 on B.
Of course, we could have taken 45 on
B and have read 0.355 on A.

It is easy to see how we may work
a problem such as:
0.31 v '.785

(2.71)*

on the nomograph. We may start any-
where we like, obtaining one relation,
and proceeding to operate upon the ob-
tained relation to obtain the next rela-
tion. For example, we may take the
square root of 0.785 and divide it by
the square of 2.71, multiplying the
quantity by 0.31 to obtain X. If the

[Continued on page 71]
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b. E. REVEALS POST-WAR NETWORK PLANS

* The General Electric Company has
announced a reservation plan for
the purchase of post-war radio broad-
casting equipment, requiring the de-
posit of United States war bonds with
the company in sums varying with the
amount of equipment reserved for
post-war delivery.

The plan will help General Electric
prepare for an orderly transition from
wartime to peacetime manufacture,
and help keep workers at their jobs,
Paul L. Chamberlain, in charge of
sales for the company’s transmitter
division, told a meeting of 50 General
Electric sales executives, ncwspaper
and magazine representatives at the
Waldorf-Astoria hotel. “It will also
support the war effort and enable
broadcasters to make a definite reser-
vation for equipment to be built and
delivered as soon as conditions per-
mit,” he explained. The plan is being
mailed by the company to the indus-
try.

Pointing out that General Electric
is building almost a million dollars
worth of military radios every working

Institute Equipment Reservation Plan Centered Around

Deposit of War Bonds.

day, Mr. Chamberlain said that the
company in the post-war period will
be able to furnish the broadcaster
everything from microphone to an-
tenna, including buildings, and will
finance the whole transaction if the
hroadcaster’s credit is good.

Future For FM

W. R. David, in charge of broad-
cast transmitter sales for the G. E.
transmitter division, told the group
that “FM radio stations will eventually
supplant all local, most of the regional,
and some of the high power AM sta-
tions now in operation.” He predicted
that five years after the war there will
be 300 FM stations in operation (com-
pared with about 50 today) and 750
AM stations. The United States also
will have 100 television stations (com-
pared with nine today) and 50 inter-
national shortwave stations in opera-
tion at that time, Mr. David said.

ST relay equipment, such as that shown above, will be used for setting up
wireless FM networks. Such grids may be operated as public utilities,
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Complete

Service Offered

He predicted further the extensive
use after the war of “wireless” FM
networks. Whereas their use is limited
today because it is necessary for each
station in the chain to pass the pro-
gram along to the next station, Mr.
David said that “tomorrow’s wireless
FM networks will differ from today’s
in that the relay transmitters will be
operated on very high frequencies.
They will be small units with highly
directional antennas located at strategic
high points and probably operated auto-
matically,” he explained. “Such sta-
tions may be set up as a public utility,
similar to the telephone system, or
they may be set up as an auxiliary
operation of the major networks. In
this type of wireless network, the in-
termediate broadcast stations will not
be responsible for passing the program
on to the next station.”

FM Post-War Market

In the areas where FM stations are
now operating, there is an immediate
potential post-war market for 12,500,
000 home radio receivers with the FM
band, he said, and there is another
big market in car radios with this
same FM service. The American pub-
lic after the war will probably con-
sider a radio receiver without FM as
being obsolete, and this will furnish
a strong incentive for the purchase of
sets with the new kind of reception
service included, the group was told.

In eclaborating on the broadcasting
equipment reservation plan, Mr. Cham-
berlain said that the plan is not an
order for equipment. “The broad-
caster will not have to sign a contract
to buy. Under the terms of the plan,
he can place his order for cquipment
at any time up to 90 days following
the date when the production and
sale of commercial transmitters is au-
thorized. To maintain his reserved
position, he must enter into a mutually
satisfactory sales contract within this
90-day period. The bonds remain the
property of the broadcaster, of course,
as well as all income from them. They
will be returned when a contract is

[Continued on page 73]

1943 * [raDIO

3



RAD

ESIGN WORKSHEET

No. 18—BRIDGE BALANCE; CATHODE FOLLOWER; AMPLIFIER £ GAIN;
TRANSFORMER VOLTAGE RELATIONS

WHEATSTONE BRIDGE BALANCE

Problem: Determine the conditions of
balance of a generalized Wheatsione
Bridge circuit.

Solution: Referring to Fig. I, the con-

FIG. 1
dition of bhalance is: Z,7, AV
which is equivalent to:
RiR, — R:Ry — XuX, — XoXs

R1X4 + R‘Xl = RsX:; + RsX:

Let it be assumed that one of the
arms is unknown and 1s to bhe deter-
mined in terms of the others.

R (R:Rs—X:Xs3) + Xi(R:Xs+RsXs)
R+ X2

If arm 4 is made up of a resistance
and reactance in shunt, its impedance
is:

X
R- + R ——
RS+ X? R+ X

Zi—= R, + ]X4

And the conditions for balance thus
hecome :

R R:Rs — XX, RzXa‘l‘Rst
T R

 RuXs-RiXe RiRa— XaX:
T TR

The current in any arm thus may be |

found from the generalized equations

I = E [Zs(Z:+4-2.) + Zs (Z24-2Z.]
(Z1+-22) (ZaZA-ZsZo) + (Zs+Z4)
(2. Z:-2:26) & (ZitZ0) (Za7i7025)

+ Zs (ZaZst-ZsZs) + Zo (ZiZoA-ZsZ4)

Is—=E (2223—2124)-:—(21+Zz) (Z2+
Z:Z6) + (Zs+-20) (ZiZ+ZoZ6) +
(ZeA-Zo) (ZiZAZ2Z5) + Zs
(Z1Zs+2:2.) + Zo (2124 Z374)

lIe = E[Ze(Z:4Zs) + (Z++2Z0) (Z:1t
Zet-Z5) V- (ZA-Z2) (ZxZFZsZe) +
(ZeA-Z4) (ZaZsA-ZeZs) + (Zs+Zs)
(ZiZiA-Z223) + Ze(ZiZs+-Z:24) +
Zo (Z1Zek-257.)

It 1s obvious from the above and

may be proven by Thevenin’s Theorem
that the generator and detector may be
interchanged without altering the bal-
ance. Also in any Wheatstone Bridge
circuit, if every pure inductance and
capacitance be replaced by a pure
inductance

capacitance and respec-

FIG. 2

FIG. 3

tively, a new bridge circuit with the
same balance conditions results.

Three interesting bridge structures
of the type under discussion are shown
in Figs. 2, 3 and 4.

In Fig. 2 the balance conditions are:

R\(R+A+R:) = R.Rs
Ly/Cs = R:R. (1 —R./Rs)
where Rs + R, =— total resistance of arm 3.

FIG. 4

In Iig. 3 the balance conditions are:
RiR. = R.R:

R,+RJ)

R.R.
where R, + R, — total resistance in arm 3.

Lx/Ca = R:R;( 1 + R,

In Fig. 4 the balance conditions are:

X1 X4 ——=q})
X: ol
1

Xa —
wCa
whence

RiR. = R:Rs
Lg/Cs = R:iR,

CATHODE FOLLOWER

Problem: Determine the stage gain of
a cathode-follower circuit.

Solution: The schematic shows the cir-
cuit of a cathode follower. Let:

# = amplification factor of tube

R = plate impedance of tube

r — cathode load resistor

¢1 — input voltage, grid to ground
[Continued on page 46]
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Cathode follower circuit.

¢: = output voltage, cathode to ground
{, = a.c. passing through r

We have:
- M(e; = Ier)

R4~
I:R 4 Ior = pey
Whence :
I. (R4 r 4 pr) = pes

=

wlor

And:
Hes
o=l ——— 1L
R4 r+4pr
Heyr
e: = [or —_ -
R+4r+pr
€2 Br
& R+r(1+w)

which is the stage gain required.

STABLE AMPLIFIER GAIN

Some years ago, when tuned radio
frequency receivers were in Vogue,
high-gain high-frequency amplifiers
were quite common. The advent of the
superheterodyne changed this to the
extent that the high-gain amplifier (in-
termediate frequency) was operated at
a lower frequency and was fixed rather
than variable in frequency. Now in-
termediate frequencies of several
megacycles have become common.

One of the early limits on amplifier
gain was stability. This was improved
by shielding, elimination of common
ground paths, low-impedance bypass-
ing and proper filtering. Later neu-

Crid-to-plate capacitance in single- and multi-stage amplifiers.

| Primary current = I,

tralizing, and the general use of
screen-grid tubes improved the situa-
tion still further. However, maximum
stable gain was still a problem.

In 1926 Hall and Williams showed
that the limiting stable amplification |
of an amplifier stage was given by the
relation:

gain ‘/ o + 141
wC

in which: Gm = the tube transconduct-

ance in mhos
— the input to output ca-
pacitance in farads

This formula may be applied to a
multi-stage amplifier as well as to a
single stage. In a carefully designed
amplifier, as at 4 in the accompanying
drawing, C is the effective grid-to-
plate capacitance. For a multi-stage
amplifier, as at B in the drawing, C
can be replaced by C/N, where N rep-
resents the number of identical stages.
If the stages are not identical, then C
is the amplifier input-output capaci-
tance resulting from all the grid-to-
plate capacitances in series. Thus, in
circuit B: |

1/C = /G + 1/Cs 4 1/Cs
If C1— Cz ~ C }
CyN [

This is still a useful formula and
one that should be kept in mind by
every designer.

TRANSFORMER VOLTAGE RELATIONS

Problem: Deterniine the conditions for
maximum secondary curvent in a trans- ’
former.

Solution: From the accompanying fig- ’
ure we have:

21:'].“’14 + o M; i
Zrt-jol,

where: © = 27f
f=v—1
and: I/, = joM/Z. + joL.

Let Z, be fixed in magnitude and
phase. Then maximum power will be
delivered to Z, when I, is maximum.
We have:

I = — = =
YAVAS L,Z.1..7,

LLeM
oM M

+ je

If the transformer neither stores nor
dissipates power, maximum power will
be delivered when:

Z122 3 LXLZ—M
= j@ 3 = -
joM M
and:
L L.
= =, 69
M M

For this condition:
E

I =SS O

N Zy VL/L: + Z1 VL,/L,

Let: VL./L, K

And let: Z. = R. + 71X,
Z Ry + X\

Then

E

= —
. (KR:+ R/K)* + (KXa+ XvK)’
in magnitude only.

Let the denominator of the above

Equivalent circuit of transformer.

expression be equal to \/7. Then I,

will be maximum when \/A is mini-
mum which must satisfy:

5 ] 84
B et T 5 ===
8K 84 8K
But §4/8A4 cannot be zero.
)
Therefore: A 0
8K
84
SK (KXs+ X/K) (Xa— Xy/K?) =0
VR + X L
K= S )
VR 4+ X' L,
Whence :
E
I —= —
V 2R:R.

X1 Xs

X X
l 1 b ]
W ety (1+2) 1+ 3)
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SRRV
"HOGARTH SAYS HE CAN’'T FEEL
REALLY LOST WHEN HE HAS

”

24

(Mustrated) a compact communications
receiver with every necessary feature for
good reception. Covers from 550 kc. to
30 mc. on three bands. Electrical band-
spread on all bands. Beat frequency oscil- §
lator. Six tubes. Self-contained speaker.
Operates on 115-125 volts AC or DC.

ECHOPHONE RADIO CO., 201 EAST 26th ST.,, CHICAGO, ILLINOIS
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BOOK REVIEWS

PRACTICAL RADIO COMMUNICATION
(Revised second edition), by Arthur R.
Nilson and ). L. Hornung. Published by
McGraw-Hill Book Co., Inc., New York,
N. Y., 927 pages. Price $6.00.

The authors of this handbook have
done an excellent job in revising and
bringing up to date the material in
their well-known text. The first edi-
tion, printed in 1935, has been widely
used in radio schools engaged in train-
ing men to become radio operators and
technicians. Although the needed chap-
ters on basic principles have been re-
tained, their value for home-study pur-
poses has been enhanced by the inclu-
sion of problems and more detailed ex-
planations of the application of fun-
damental laws.

The scope of the book has been
widened to include the principles of
high-efficiency radio-frequency ampli-
fier design, as well as other receiver
circuits. There are new chapters on
frequency modulation, ultra-high-fre-
quency theory and practice, aviation
radio, antenna arrays, and the latest
broadcast equipment. Marine radio is
given extensive coverage, four chap-
ters being devoted to this subject,
which includes modern direction find-
ers and automatic alarms.

Approximately two - thirds of the
the text is new and up-to-the-minute.
Even the new frequency-band designa-
tions, released by the Federal Com-
munications Commission only last
March, are included.

The book is simply and clearly writ-
ten. The authors are to be congratu-
lated for refraining from the common
practice of bursting into highly compli-
cated mathematical equations when
they encounter points difficult to handle
non-mathematically. Not that the book
is non-technical; far from it. When it
is necessary to use mathematics, equa-
tions are given—usually with numeri-
cal examples of their application which
should help greatly those who have
had no extensive background in this
subject or, as is often the case, have
forgotten through disuse, what they
did learn at school.

The chapter on frequency modula-
tion has been very well handled and
contains much information which this
reviewer has not found in other texts.
However, the description of limiter
action given on page 414-415 contains
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a minor error. The operating point of
the limiter tube does not remain fixed
at zero bias, as is shown in the dia-
gram, so that the grid becomes highly
positive on the positive swing of the
input signal wave. Iustead, the oper-
ating point changes as soon as the grid
commences to draw current, due to the
resulting voltage drop across the re-
sistor in the circuit. In practice, the
grid never becomes more than a few
millivolts positive, using the circuit
shown in the book. The description of
limiter action should accordingly be
altered to take cognizance of this con-
dition. This same error has occurred
in other published descriptions of lim-
iter action.

There is much that is valuable not
only to the technician and radio oper-
ator to whom this text is primarily di-
rected but also to engineers, who will
find it contains much-necded informa-
tion which has been omitted in other
reference books. We are glad to
recommend it to all in the radio field.

JWET By
»®
BASIC ELECTRICITY FOR COMMUNICA-
TIONS, by W. H. Timbie. Published by
John Wiley and Sons, Inc., New York, N.
Y., 603 pages. Price $3.50.

Professor Timbie states in the pre-
face to this, his most recent book, that
he has preferred to confine himself
to a few fundamental ideas, adequately
presented, rather than to a discursive
treatment of many.- By selecting those
basic principles which workers in the
fields of communications and industrial
electronics must know, and know thor-
oughly, the author has created a text
which will be found invaluable for
school or home study to those to whom
it is directed.

This is a practical book. After a
few pages on the physical theory, the
author includes a long chapter on
Ohm’s law, with many problems care-
fully explained with which the worker
is likely to be confronted. This is fol-
lowed by a discussion of electrical
power and energy, similarly handled.
Magnets and magnetic circuits, gen-
erators and motors, inductance, capaci-
tance, and an excellent chapter on al-
ternating currents follow.

With this preliminary background,
the student is then introduced to meth-
ods of circuit simplification for the

NOVEMBER,

purposes of analysis in which useful
applications of Thevenin’s theorem are
given. The longest chapter, over one
hundred pages, is devoted to vacuum
tubes and gaseous conduction, with
practical problems illustrating their ap-
plication in modern circuits. The chap-
ter on batteries, generally overlooked
in other texts of this nature, contains
much - needed information. The last
chapter covers briefly the fundamentals

of various electrical communication
systems.
This book is already becoming

widely used as a standard text on the
subject and is recommended as such.
NETES
»x
PRINCIPLES AND PRACTICE OF RADIO
SERVICING (Second Edition), by H. |.
Hicks. Published by McGraw-Hill Book
Co., Inc.,, New York, N. Y. 391 pages.
Price $3.50.

In this, the second edition of his
well-known book, the author has al-
most completely revised the text of the
first edition. Much new material, such
as signal tracing, frequency modula-
tion, and modern antennas, has been
added and many new diagrams and
original photographs have been in-
cluded.

The author has had many years of
experience in teaching men engaged
in radio service work and vocational
school students, and this is reflected
in the clarity with which he explains
fundamental principles and in the
sound, practical viewpoint which he
brings to this subject. He understands
the problems with which the service-
man must contend, both technical and
financial, and neither is overlooked;
the last chapter is devoted to the busi-
ness side of radio servicing and should
be studied by every radio serviceman.

The circuit diagrams of typical com-
mercial test equipment, most of which
give circuit constants, will be found
especially valuable these days when it
is so difficult to get such apparatus re-
paired by the manufacturer.

'3

FUNDAMENTAL RADIO EXPERIMENTS,
by Robert C. Higgy. Published by John
Wiley and Sons, Inc., New York, N. Y.

95 Pages. Price $1.50.
This laboratory manual describes ex-
periments showing the application of
[Continued on page 70]
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There’'s More to Engineering
than Design

It’s one thing to concentrate the combined
forces of research and engineering on a
problem, and thereby come up with the
answer—and quite another thing to put that
answer into mass production on an assem-
bly line.

This teamwork between research engineer-
ing and mass production is a Delco Radio
specialty, developed through years of expe-
rience in the exacting manufacture of peace-
time automotive radios. It is being applied
to highly intricate wartime assignments
which include volume production of receiv-
ers and transmitters for mobile artillery and
tanks . . . straight-line assembly of push-
button tuning for vehicular radio receivers
... mass manufacture of relays, plugs, recep-
tacles, rotary switches, shock mountings. . .
and volume production of components for
air-borne communication and electronic

Today, when the ability to discover and
design must be teamed with the ability to
produce in great quantity with highest qual-
ity, Lrelco Radio finds itself well prepared
for wartime industry’s needs. Delco Radio
Division, General Motors Corporation,
Kokomo, Indiana.

Back Our Boys
By Buying Bonds!

DIVISION OF

adio

©ENERAL MRS

NOVEMBER, 1943 49

navigation equipment.

Apio] *



0. & A, STUDY GUIDE

STUDIO EQUIPMENT—II

Attenuators

14. What is the purpose(s) of H or
T pad attenuators? (IV-28)

15. What is the purpose of a “line
pad”? (1V-30)

16. Why is a high-level amplifier,
feeding a program transmission line,
generally isolated from the line by
means of a pad? (IV-39)

17. What is the purpose of a vari-
able attenuator in a speech input sys-
tem? (IV-36)

Pre-Amplifiers

18. What is the purpose of a pre-
amplifier? (I111-157)

19. If a pre-amplifier, having a 600-
ohm output, is connected to a micro-
phone so that the power output is

40 db, and assuming the miver sys-

C. RADIUS

matched circuit; that is, one having
equal input and output impedances,
Z,=2Zy=2Z, in order to give a
logarithmic variation (decrease) in Eg
when E, is held constant. All three
elements A, B, and C are resistances
whose magnitude varies logarithmically
with uniform rotation of the common
shaft. In practice these networks will
give an attenuation in steps of 1.5 or
2 db. For 10-db attenuation of the
signal E, in a 500-ohm circuit, E; =
0316 X E;, A = B = 260 ohms, C =
351 ohms.

If we consider the input impedance
Z, when Z, = 0; that is, a short-
circuited termination, we find Z; to be
409 ohms. Also, when Z, is infinite,
(an open-circuit) we find Z, to be 611
ohms. Hence, for the maximum varia-
tion in the load impedance Z,, the input

&k

el 1 AT 5
e & o TELEPHONE
MICROPHONE PRE-AMP, MIXING LEVEL- - ; Lot
e _LE ~4508 e y
S O : TWO L == -
: CHANNEL IHE .
s = MIXER AMPLIFIER PAD
- 2 . r—
St L 3%: 7 = {
MICROPHONE | PRE-AMP. - el g vl .
- -l — ;:« y g e i f e 212
L St _ Gl g L&
i SR A 30 0B 508 . 6008 .. 008
. : !‘ T GAIN : LDSS TGAIN } . LDSS I e
- et s e e s el
', i " o il = i
Al 7508, © -4sp@ . -sppg ~ _+f0DB . 008
¢ . -e7w 37V (2 iﬁg.w : +i8v0 . +8WU
i g i by ¥ ‘ &-Iyr%:l- ke ot 1 & ol .«I
&l G A e e 3 e @!, & i s S e

Fig. 1. Two-channel circuit using high-level mixing.

tem to have a loss of 10 db, what must
be the voltage amplification necessary
in the line amplifier in order to feed
+10 db into the transmitter line? (IV-
65)
Mixers

20. Draw o simple diagram show-
ing four mizers connected in series-
parallel, using compensating resistors
and feeding a balanced load with
proper matching. (IV-32)

21. Why are pre-amplifiers wused
ahead of miring systems? (I-35)

Fig. 3-A shows a T type attenuator
which is designed to be used in a

50

1-K
1+K
P
1— K2

A=B=2

[

20
N

WHERE_.._ K = ANTILOG

AND' N = DB ATTENUATION

Fig. 3. T & H pad attenuators.

impedance Z, is approximately 500 =+
100 ohms. The generator is thus “iso-
lated” from the load; i.e., large vari-
ations in the load impedance cause only
a small variation in the actual load on

[Continued on page 52]

TO
TELEPHONE
MIXING LEVEL- LINE
MICROPHONE l G
L TWO -y LINE H p >
CHANNEL PRE-AMP, S
’_l,__, e - AMPLIFIER | . PAD .
MICROPHONE | . i
L i, >

Fig. 2. Two-channel circuit using low-level mixing.

NOVEMBER,

1943 *



BLILEY CRYSTALS
RIDE wiTH THE SCR-299

Built by hallicrafters

ONE of the outstanding achievements in wartime
radio transmitter design is the SCR-299. Serving
equally well as a mobile or stationary radio station,
this now famous equipment is doing a real job on our
battle fronts.

This war is run by radio. The vital importance of
maintzining reliable communications necessitates the
selection of quartz crystal units that are accurate and
dependable. Bliley Crystals are engineered for service
... they are used in all branches of military communi-
cations and are, of course, supplied for the SCR-299.

BACK THE ATTACK WITH WAR BONDS

BLILEY ELECTRIC CO., ERIE, PA.
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K

20

WHERE__.. K = ANTILOG N

AND N = DB ATTENUATION

Fig. 4. Bridge T attenuator.

the generator. It is obvious that this
degree of “isolation” will decrease as
the attenuation decreases. This is one
of the main reasons for the insertion
of fixed attenuators in the studio
speech equipment channels. See Fig. 1.

In the case of the T type attenuator,
one line is at “ground” potential and
the other above ground potential. Also,
the impedance-to-ground on one line
is zero, on the other line it is C. Both
of these factors can be made equal
for each line by the use of an H
type attenuator, as shown in Fig. 3-B.
Such an arrangement is called a bal-
anced attenuator, indicating that both
lines are at the same impedance and
potential with respect to ground. This

GAIN CONTROL
g |

arrangement helps to reduce the effect
of currents induced into the circuit
from extraneous sources.

A more favorable signal - to - noise
ratio can be obtained by the use of
a Bridge-T type attenuator in which
there are only two variable elements.
This circuit, with its design equations,
is given in Fig. 4.

Matching Pads

There are many applications for
fixed attenuators (pads) in which the
input impedance Z, is not equal to
the output impedance Z,. Fig. 5 shows
the unbalanced and balanced minimum
loss matching attenuators with the de-
sign equations. These networks are
used to transform impedances. For ex-
ample, a 500-ohm incoming line may
be changed to a 600-ohm line by the
use of a 500- to 600-ohm fixed pad.
Likewise, a 250-ohm output impedance
of a microphone may be matched to a
600-ohm T type attenuator in a mixer
circuit by the use of a 250- to 600-
ohm fixed pad. For a minimum loss
pad of this type where Z, = 250 ohms,
Z, = 600 ohms; B = 459 ohms, C
328 ohms. The voltage ratio E,/E,
1.76, which represents 49 db voltage
attenuation. By the use of this pad
we have provided the proper loading
for the microphone and the proper
source impedance for the attenuator.
This will result in attaining the de-
sired frequency response by causing
the transmission of power to be uni-
form over a wide range of frequencies.

Mixing

In the broadcast station it is neces-

sary to combine the outputs of two or

more microphones or transcription
pickups into a single circuit and to

COMPENSATING

RESISTORS

TO
MICROPHONE

52

TO BALANCED
AMPLIFIER INPUT
500w

BALANCED H
ATTENUATOR

Fig. 6. A four-
channel series-par-
allel mixer with
balanced output
circuit,
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UNBALANCED

BALANCED
2,7~ 2,

22, ~ 2k Y £,
L S £ A | S

- K?

2k A 2 2,

T— K2

(2> 2)

-2

C=

DB POWER ATTENUATION = 20 log K
DB VOLTAGE ATTENUATION

2,
= 20 log K + 10 log =—=—
Z4

Fig. 5. Impedance-matching pads.

be able to vary the amplitude of each
signal independent of the other. This
process is known as “mixing” and may
be of two types, as indicated in Figs.
1 and High-level mixing has the
more favorable signal-to-noise ratio
but requires a pre-amplifier in each
channel.

In question No. 19 the pre-amplifier
is ahead of the mixer. This is high-
level mixing. If the input to the
mixer is —40 db, with a 10-db loss
in the mixer, a line amplifier with
60 db gain is required to feed a +10-
db signal to the telephone line. Since
the input and output impedances of the
line amplifier are the same, usually
600 ohms, 60 db represents the voltage
gain as well as the power gain.

Mixer Circuit

Fig. 6 shows how four signals can
be combined in a series-parallel ar-
rangement and feed a composite signal
into the balanced input circuit of a
pre-amplifier or line amplifier. Since
it is necessary to transmit a band of
frequencies, say 30 to 10,000 cycles,
uniform frequency response is the first
consideration in the design of the
mixing circuit. To accomplish this,

[Continued on page 77]
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Over 10" in diameter by 20" long, and designed.
for 10 KW. service, this variable-link final ampli-
fier, plate coil, is a good example of B & W engi-
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quency ranges. Coils are bolted in place, and may
be switched for band-changing with a minimum
of time and effort. Connections are silver-soldered,

and all metal parts, including coils, are heavily
silver-plated. Coils in the unit illustrated are of
% copper tubing. Other B & W Air Inductors of
this type utilize tubing as large as 1"

FAST DELIVERIES on all B& W Air Inductor
types are assured by our greatly expanded facili-
ties, and straight-line production on most smaller
types. Engineering data on any type upon request.

BARKER & WILLIAMSON, 235 Fairfield Ave., Upper Darby, Pc.

Air Inductors
"BABIES AND JUNIORS™ (25 to 75 watts)
STANDARD TYPES (100 watts to 1 KW.)
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{to 10 KW. and above)

'MANUFACTURERS® OF . QUALITY .ELECTRONIC. COMPOMENTS FOR OVER ‘A DI
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TURRETS — BAND HOPPERS —
SWINGING LINK ASSEMBLIES, ETC.
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Keeping America’s newest broadcasting F M and
television transmitters operating wicth a mini-
mum of interruption or distortion is a challeng-
ing job. There's no room for chance with thou-
sands of dollars of air-time and talent services
at stake. To make certain that transmitters and
control instruments will function perfectly under
their full power loads—often running to 50
kilowatts—daily tune-up tests at off-time periods
have become standard practice. But to throw
this unbridled wattage out over the regular
antenna could conceivably cause air-signal havoc
. . squeals . . . crashes . . . shot noises.

So, one of the early F M and television problems
faced by broadcast engineers was the develop-
ment of a dummy antenna simulating the high
frequency characteristics of the regular antenna,
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in order to obtain informative and accurate
check-readings.

ANOTHER l[{[‘ APPLICATION
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dissipating the tremendous heat factors involved.
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products, consult I R C. You'll obtain unbiased
engineering counsel, for I R C makes more types
of resistors in more shapes for move applications
than any other manufacturer in the world.

COMPANY




RADIO BIBLIOGRAPHY

“Telerama” ?—D. McFarlan

Why Not
90, Sept. 24,

Moore—Elec. World, Vol
1927, page 624.

More Television, Wircless World, Vol. 21,
Aug. 10, 1927, page 178.

Motion Picture to Show Television Work-
ing to College Students, Telephony, Vol.
93, Oct. 1, 1927, page 22.

Motion Pictures in Color Radio’s Next,

Radio Digest, Vol. 20, March 1927, page
13.

Radio Transmission System for Television

—E. L. Nelson—B.S.T.J., Vol. 6, Oct.
1927, page 633.

Thie New Belin Televisor, Pop. Radio,
Vol. 12, Nov. 1927, page 347.

A New Russian “Televisor” Enters the
Field, Pop. Radio, Vol. 12, Sept. 1927,

page 176.

A New Television, Pop. Waireless, Vol. 12,
Nov. 5, 1927, page 525.

New Television Advance is Demonstrated,
Radio World, Vol. 11, April 23, 1927,
page 12.

New Television Idea, Pop. Sci.,
Nov. 1927, page S8.

News and Views, Nature, Vol.
15, 1927, page 94.

“Noctovision” is the Latest, and Already
Crowding the New “Television” for Hon-
ors, Teleg. & Teleph. Age, May 1, 1927,
page 192.

Now it is the Voice and the Smile, }V. E.
News, Vol. 16, May 1927, page 3.

Omaha Engineers Hear Television Lec-
ture, Northwestern Bell, Vol. 8 Dec. 1927,
page 6

The Possihilities of Television, Pop. Kadio,
Vol. 11, March 1927, page 267.

A Prediction—and Its Fulfillment, Radio
News, Vol. 9, July 1927, page 21
Probable Progress of Television, Radio
Broadcast, Vol 11, Tuly 1927, page 141.

Le Probléme de la Television; Une Expe-
rience Recente de MM. Belin et Holweck,
Rev. Gen. de I'Electricité, Vol. 21, April
2, 1927, page 527. (The television prob-
lem; a recent experiment of Messrs. Belin
and Holweck.)

Rare Gases Put to Work, Pop. Science,
Vol. 111, Oct. 1927, page 166.

The Receiving Apparatus Used in the
Recent Television Icxperiments Carried out
Between New York and Washington, Pop.
[Vireless, Vol. 11, June 18, 1927, page 626.

Recent Television Developments—an In-
teresting American Invention, Pop. ire-
less, Vol. 11, May 7, 1927, page 410.

The “Karolus” Cell—J. H. T. Roberts—
Pop. Wireless, Vol. 12, Sept. 3, 1927, page
12,

Television—A. Russell—Nature, Vol. 119,
Feb. 5, 1927, page 198.

Radiotransmissioni delle Immagini a Tele-
visione—R. Salvadori—Telegrafi Telefom
Radiocommunicazions, Vol 8, July 1927,
page 180. (Telephotography and Televi-
sion.)

Moving Pictures and Sound Transmitted
on Invisible Light Rays—K. Satterwhite—
Radio World, Vol. 10, Jan. 29, 1927, page
16.

Schematic Diagrams Illustrating How
Television Works, Radio World, Vol. 12,
Dec. 3, 1927, page 17.

Scientific Advances During 1927, Science,
Vol. 66, Dec. 30, 1927, page x.

56

Vol. 111,

119, TJan.

Radio Vision Demonstrated in America—
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[Continued on page 58]
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gent—Radio [ orld, Vol. 10, Dec. 25, 1926,
page 20.

Television, Engineer, Vol. 142, Dec. 31,
1926, page 705.

Television. Engineer, Vol. 141, June I8,
1926, page 641.

Television, Nature, Vol. 118, Tuly 3. 1926,
page 18.

A Television Detail. Exp. Wireless, Vol.
3, Aug. 1926, page 520.

A Television Improvement, Wireless
IWorld, Vol. 18, Dec. 29, 1926, page 867.
Television Next Year, is Inventor’s Prom-
ise, Radio World, Vol. 9, May 8, 1926,
page 16

Television Receivers for all Listeners,
Radio News, Vol. 8 Aug. 1926, page 111.
Televisor's Tmpulses Photographed Under
Inventor's Supervision, Radio 7 orld. Vol.
9, Tulv 3, 1926, page 16.

The Voss Picture Transmitter, @S7, Vol
10, Tan. 1926, page 29.

Will He See and Hear Across U. S. in
1929°? JTournal AIEE, Vol. 45, Dec. 1926,
page 1237.

Ist Nach Dem Gegenwertigen Stand von
Wissen-schaft und Technik die Kan-
struktion Eines Elektrischen Fernseher
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Durchtuhrbar >—F. Aigner—/ahrb. Draht.,
Teleg. w. Teleph., Vol. 25, 1925, page 56.

See with Your Radio—\W. B. Arvin—
Radio News, Vol. 7, Sept. 1925, page 278.

Thirty Years in the Dark Room, Radio
News, Vol. 7, Dec. 1925, page 768.

Television—]. L. Baird—I{"ireless W orld,
Vol. 15, Jan. 21, 1925, page 533.

Television Arrives—G. .. Bidwell-QST,

Vol. 9, July 1925, page 9

Wireless Television—P. B. Bird—Pop.
IWireless, Vol. 7, May 23, 1925, page 623.
One Step Nearer Vision by Radio—N.
Burke—Pop. Science, Vol. 106, June 1925,
page 36.
Der Elektrische Fernselier, das “Telehor.”
P. Diner-Denes—Zeit. Ver. Deutsch,
Ing., Vol. 69, Nov. 28, 1925, page 1507.

Telegrafering av Levende Billeder—B.
Freund—Elektroteknis Tidsskrift, Vol. 38,
Nov. 1925, page 269.

“Motion Pictures” by Ether Waves—C. A.
Herndon—Pop. Radio, Vol. 8, Aug. 1925,
page 107.

The Luminotron—T. H. Nakken—Radio
News, Vol. 7, Oct. 1925, page 436.
Television—T. M. Sewards—IVireless Age,
Vol. 12, May 1925, page 49.

Simplified Radio Television; New System
Uses Colloidal Photo-Electric Cell, Ses.
and Iny., Vol. 13, June 1925, page 160.

A New Method of Television—W. G.
Walton—Radio News, Vol. 6, April 1925,
page 1872.

An Account of Some Experiments in
Television—J. L. Baird—Wireless ¥ orld,
Vol. 14, May 7, 1924, page 153.

The Possibility of Electrical Television
both by Wire and by Wireless—A. A.
Campbell-Swinton—Model Engr., Vol. 50,
June 12, 1924, page 671.

Television by the Belin System—L. Four-
nier—Practical Electrics, Vol. 3, March
1924, page 244.

The Telehor and Television—N. Langer—
g’grézctiml Electrics, Vol. 3, Oct. 1924, page

He Sees by Radio—M. C. McLoud—Pop.
Science, Vol. 104, June 1924, page 30.
Experiments in Television—S. O'Connor—
Pop. Wireless, Vol. 5, June 7, 1924, page
539.
Picture of the Earth—R. F. Yates—Sei.
and I'nv., Vol. 11, Feb. 1924, page 977.
A Development in the Problem of Tele-
vision—N. Langer—I[Vireless World, Vol.
11, Nov. 11, 1922, page 197.
Seeing by Wireless at Last—W. Davis—
Wireless Review, Vol. 2, Dec. 15, 1923,
page 59.
Television—N. Langer—Practical
trics, Vol. 2, March 1923, page 207.
Wireless Television—A. M. Low—Wire-
less Review, Vol. 1, June 2, 1923, page 13.
To Broadcast Basehall by Radio Movies,
Pop. Science, Vol. 102, May 1923, page 67.
Une Realisation Experimentale de la Tele-
vision, Ann. d. Postes, Vol. 12, April 1923,
page 517.
A. T. & T. Demonstrates Two-Way Tele-
vision, Elec. World, Vol. 95, April 19,
1930, page 772.
American Two-Way Television, Wireless
IWVorld, Vol. 26, April 23, 1930, page 437.
(Conclusion)
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THESE RESISTOR WATTAGE
RATINGS MEAN WHAT THEY SAY

il il
;‘W”."'fll”fl il
il {l’p!l"

i r'[’
L

ACTUAL SIZE
IELUSTRATION

.Regardless of the ohmic values

If i’s a 5-watt Koolohm, use it at its full 5-watt rating—regard-
less of whether it has a 1 ohm or a 40,000 ohm value! If it’s a
10-watt Koolohm you can count on it dissipating a full 10 watts
whether the resistance value is 1 ohm or 70,000 ohms!

| /1 WIRE 1S
g 21

TIMES
LARGER

3 S
hm Resistor
Although Koolo no larger—

. e 3
{ves arf . inafy
themse {1er —thad ord 21
often smaitier ire is 474
in actual €ros®

In brief, there’s no need to “play safe” with Koolohms. You
don’t have to use a larger resistor than you actually require.
You can forget your worries as to whether the wire size is big
enough to carry the current and the resistor body large enough
to withstand the temperature rise involved. You car use any
Koolohm at its full wattage rating—any time, anywhere ! _—

This freedom of use is made possible because Koolohm
design is based upon a time-tested, inorganic insulating material.
This is sintered on the wire before it is wound—at 1000° C.!

The insulation is flexible, and has a dielectric strength of
350 volts per mil at 400° C.!

(imes \aig: a! This is e‘i?e' Samples free to industrial users. Catalog on request to all
H * . 1 . - .

sec,;\\o“."“mponam in ‘:hee Vgry who are interested in better, more dependable resistors.

cially where

cesistance wlSs fail t©

SPRAGUE SPECIALTIES CO., Resistor Division, North Adams, Mass.

NOOLOHM

‘““REGISTERED TRADE MARK”

POWER WIRE WOUND RESISTORS AND METER MULTIPLIERS
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THIS MONTH

ACTIONS BY FCC
Diathermy Apparatus

The Commission has adopted Order No.
96-C so as to delete the paragraph from
Order No. 96-B requiring manufacturers
and dealers of diathermy apparatus to sub-
mit monthly inventory reports to the Com-
mission. The submission of these monthly
inventory reports does not now appear
necessary, especially in view of the present
requirement that manufacturers of and
dealers in diathermy apparatus give the
Commission notice of disposition in the
event of transfer of possession of such
apparatus to anyone other than another
manufacturer or dealer. The other pro-
visions contained in Order No. 96-B are
incorporated in the amended Order No.
96-C.

Concurrently, the Commission adopted
Order No. 99-B to require submission of
quarterly reports by manufacturers of and
dealers in radio transmitters not licensed,
instead of monthly reports as were re-
quired by Order No. 99-A.

Radio Tower Lights

The Commission has made changes in
its Rules and Regulations regarding the
condition of radio tower lights and entries
thereof in radio station logs. These
changes, effective October 28, 1943, pro-
vide first, for wvisual observation and
physical inspections of tower lights, to be
followed by a report to the nearest Air-
ways Communications station of the Civil
Aeronautics Administration where any
failure of tower lights which can not be

readily corrected is observed; and second,
entries in the station log indicating not
only that regular checks have been made,
but also showing where failure has oc-
curred and the nature of steps taken to
remedy the condition.

Network Ownership

The Commission on October 12, 1943,
ordered that Regulation 3.107 relating to
the ownership of more than one network
serving substantially the same area by a
single network organization, which had
been indefinitely suspended, should become
effective on April 12, 1944.

*
WPB ADVISORY GROUPS
The War Production Board has an-
nounced the formation of the following
Industry Advisory Committees:

Mica Capacitor Conservation Industry
Advisory Committee

Government Presiding Officer: E. R.
Crane; Committee members: G. M. Ehlers,
Centralab, Inc, Milwaukee, Wisconsin;
Jack Davis, Galvin Manufacturing Co.,
Chicago, Illinois; 7. M. Gordon, Radio
Receptor Company, New York, New York;
M. R. Johnson, General Electric Com-
pany, Bridgeport, Connecticut; Byron
Minnium, Erie Resistor Company, Erie,
Pennsylvania; Dorman D. Israel, Emerson
Radio & Phonograph Corporation, New
York, New York; Herbert L. Spencer,
Bendix Radio Corporation, Baltimore,
Maryland; F. E. Hanson, Western Elec-
tric Company, Kearny, New Jersey.

7R

§ SR

F. A. Ray, of General Electric’s Electronics Dept., .using new model of
magnetic wire recorder being built by G.E. for armed forces. Device will take
66 minutes of recording, and same wire can be re-used 100,000 times.
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Mrs.

Marie Mavyer
pictures with her

recently exchanged
husband, in Swit-
zerland, over RCA Radiophoto

the first glimpses they have had of
each other in 112 years.

Coated Abrasive Industry Advisory
Committee

Government Presiding Officer: Franz T.
Stone; Committee members: George Bal-
com, Abrasive Products, Incorporated,
South Braintree, Massachusetts; James
Tackson, Mid-West Abrasive Company,
Detroit, Michigan; A. G. Bush, Minnesota
Mining & Manufacturing Company, St.
Paul, Minnesota; Charles Knupfer, Car-
borundum Company, Niagara Falls, New
York; H. M. Elliot, Behr-Manning Cor-
poration, Troy, New York; George Man-
ning, Armour & Company, Chicago, Illi-
nois; E. B. Gallaher, Clover Manufactur-
ing Company, Norwalk, Connecticut;
Austin M. Porter, Wilmington Abrasive
Works, Incorporated, Wilmington, Dela-
ware.

*
TELEVISION BROADCASTERS
ASSOCIATION PROPOSED

On a recent trip through the east Mr.
Klaus Landsberg, representing the Society
of Television Engineers, Box 2830, Termi-
nal Annex, Los Angeles, Calif., discussed
informally with a number of persons in-
terested in the future of television broad-
casting, the idea of forming a Television
Broadcasters Association. This idea met
with such uniform interest and approval
that a proposed constitution and by-laws
were prepared. Although this was done
as a joint effort of the Society of Tele-
vision Engineers, this Society (being pri-
marily an engineering organization) f{feels
that it can only suggest a possible format

[Continued on page 62]
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THIS MONTH

—continued

for a Television Broadcasters Association.
Thus, it will be hereaiter the joint effort
oi prospective members of the Association
to effect the actual organization and the
future actions of the Association.
*
G. E. POST-WAR RADIO SURVEY

As part of General Electric’s post-war
planning, an illustrated questionnaire ask-
ing the Company’s 227,000 stockholders
what type of a radio receiver they would
like to buy after the war has been mailed
with the Company's third quarter dividend
check. This survey asks what kind of a
radio is now owned, if and when they pian
to buy a new receiver, the style and type
preferred, and whether or not they know
about or are interested in frequency modu-
lation.

To make it easy and convenient for
stockholders to reply, a postage prepaid
postcard accompanies the folder on which
the answers may be indicated. Returns
will be referred to the Electronics Depart-
ment’s commercial research receiver divi-

sion for consideration determining the
trend of tomorrow’s radio in post-war
planning.

*
PHILIPS CO. TO NEW YORK CITY

North American Philips Company, Inc,
Dobbs Ferry, N. Y, will move its com-
mercial ,and administrative departments,
late in November, to the Pershing Square

Building, Park Avenue at 42nd Street,
New York, under a long-term lease. This
will provide space for increased produc-
tion at the factory on important war work.

They will occupy the entire fourth floor
together with two other Philips companies,
Philips Metalix Corporation, 419 Fourth
Avenue, New York, and Philips Export
Corporation, which now has offices in the
Hotel Roosevelt Building, New York.

The Industrial Electronics Equipment
Division of North American Philips Com-
pany, Inc, which markets Norelco elec-
tronic products, will also move from 419
Fourth Avenue, New York, to the Persh-
ing Square Building.

The change will not affect production
personnel at the three plants in Dobbs
Ferry and Mount Vernon, N. Y, and
Lewiston, Maine, all now engaged entirely
on war production.

Purchasing Department of North Amer-
ican Philips Company, Inc., will remain
at Dobbs Ferry.

»*

SUN RADIO RENAMED

In order to associate the firm’s activities
more closely with the rapidly developing
electronic field, the Sun Radio Co., of 212
Fulton Street, New York City 7, has mod-
ernized its name and will henceforth be
known as the Sun Radio & Electronics Co.

Established in 1922, the company is
presently devoting its efforts to furnishing
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Assuming no radical change in broadcasting standards or allocations, these are the
post-war television network developments outlined before a joint meeting of the
American Television Society and the Advertising Club of New York by Thomas F.
Joyce, Manager of the Radio, Phonograph and Television Department of RCA. The solid
lines indicate the initial television network, with expansion shown by the broken lines.
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priority requirements for radio-electronic
supplies to industrial organizations, re-
scarch laboratories, schools, colleges, train-
ing centers, U. S. Army Signal Corps,
1J. S. Navy, telephone-telegraph compa-
nies, broadcasting stations, public utilities,
civilian defense leagues, aircraft plants,
shipyards, raiiroads and others engaged in
the war effort.
*
PINKERTON JOINS REEVES

L. D. Ely, President of Reeves Sound
Laboratories, Inc., announces the appoint-
ment of FFred H. Pinkerton as Director of
Public Relations.

Mr.
of Sales Promotion and Advertising of
the Industrial Division of United States
Rubber Company.

Pinkerton was formerly Manager

»®
‘““E” AWARD TO ESPEY

On November 5th, at the New York
Times Hall, with Alois Havrilla presiding
at the ceremonies, the Army-Navy “E”
Award was presented to the Espey Manu-
facturing Co., Inc, of New York City.
Representatives of the Army and Navy
and various government agencies, were
present,

Lt. Colonel Walter B. Brown, Chief of
Employvees Relations Section, Office of the
Chief Signal Othcer in Washington, pre-
sented the E' pennant to Harotd Shevers,
president of Espey.

sk

MIDWEST GROUP ELECTS OFFICERS

At its August luncheon meeting, held at
the Electric Club of Chicago, The Associa-
tion of Electronic Parts and Equipment
Manufacturer trade association com
prised of over fifty manufacturers of radio
and electronic equipment located in the
Middle West, Lonored its Executive Sec:
retary, Mr. Kenneth C. Prince, who at-
tended his last meeting before leaving for
Princeton University, where he will begin
his training as a Lieutenant (j.g.) in the
United Stares Navy. A large decorative

[Continued on page 77]
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Mass production of a device that has always been
hand made in a laboratory is an achievement in

itself. But when the whole nation gives pause to

recognize outstanding excellence in this mass produc-

tion the achievement becomes all the more striking.

Such honors have been bestowed upon the Eimac

organizations not once but twice. First to the San
Bruno, Czlifornia, plant (September 1942) and second,
less than a year later, to a plant in Salt Lake City, Utah,

that is little more than one year old.

Where does the credit go?. .. to the men and wo-
men at the Salt Lake City plant now for their recent
triumph ... and to the men and women of both plants
always for their collective cooperation and hard work.

Follow the leaders to

EITEL-McCULLOUGH, INC, SAN BRUNO, CALIF.

Plants Located at: San Bruno, Calif.,, Salt Lake City, Utah

Export Agemts: FRAZAR & HANSEN, 301 Clay Street,
San Francisco, California, U. S. A.



NEW PRODUGTS

CENTRALAB SILVER MICA
CAPACITORS

Centralab’s types 830 and 831 are special
purpose oil impregnated silver mica ca-
pacitors that are particularly useful in
high-frequency applications. They are a
new item and capacities now manufac-
tured range from 65 mmf to a maximum
of 500 mmf.

Both types are made of mica discs of
the highest grade, individually silvered
for maximum stability and stacked to
eliminate any “book” effect. The assembly
is vacuum impregnated with transil oil.
The outside metal ring or cup connects
to one plate of the capacitor, the center
terminal connects to the other plate by
means of a coin silver rivet. Other metal
parts are silver-plated brass.

Type 830 has a metal cup holding the
mica capacitor and is assembled to a
threaded brass mounting stud with a ter-
minal in the center. Stud, terminal and
shell are electrically connected.

Type 831 is of “lead-through” construc-
tion. There is a center terminal on each
side making contact to each other and to
one plate of the capacitor by means of a
coin-silver rivet. The other capacitor
plate contacts the outside metal shell or
ring.

General specifications of types 830 and
831 are: voltage 1300 v.d.c. test, 500 v.d.c.
working. After 100 hours exposure to a
relative humidity of 100% at 40° C., power
factor is less than .1% and leakage at 1000
v.d.c. not less than 5000 megohms.

All units are color coded in mmf by
means of colored dots on the metal rim
arranged in accordance with the follow-
ing : 0 Black, 1 Brown, 2 Red, 3 Orange,
4 Yellow, 5 Green, 6 Blue, 7 Violet, 8
Gray, 9 White.

*

PLASTIC INSULATING GROMMETS

Of special interest to production engi-
neers seeking to cut down assembly time
operations, Creative’s new line of 100%
phenolic plastic insulating grommets offers
many important advantages. These new
grommets, available in four standardized
sizes, have been developed especially for
use by radio, motor and electronics manu-
facturers. Holes are concentric, with all
corners chamfered, avoiding wire chafing.
All threads are clean and lubricated. To
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promote easy gripping and conservation

of assembly time, all parts are matte
finished.

Samples, price lists, and other data
available from Creative Plastics Corp,

Sales Division, 970 Kent Avenue, Brook-
lyn 5, New York.

*

G-E RADIO-FREQUENCY
CAPACITOMETER

A new radio-frequency capacitometer,
designed for precision measurements of
small capacitance and inductance, has
been announced by the Specialty Division
of the General Electric Company’s Elec-
tronics Department.

The instrument weighs 55 pounds and
is a completely self - contained portable
unit in a steel case with a hinged cover
and handles at the side. Indicating instru-
ments, controls and fuse are conveniently
mounted on the instrument panel. The
front panel and base can be withdrawn
from the cabinet as a unit for standard
rack mounting. 5

The new capacitometer measures di-
rectly at radio instead of audio fre-
quency, with measurements bheing per-
formed with the aid of an oscilloscope

NOVEMBER,

instead of earphones. The scale on the
unit can be read from 0 to 1000 micro-
microfarads when measuring capacitance,
with inductance measured in the range of
0 to 1000 microhenries.

*

B & W CYCLOMETER TYPE COUNTER

Designed for registering rotary coil
turns the B & W Cyclometer Type Coun-
ter Unit proves to have many additional
uses and is now being produced as a sepa-
rate item. It is adaptable to practically
any application where a shaft must be
turned a pre-determined number of times,
or set at any pre-determined position.
The exact number of turns, down to tenths
of a turn, are recorded on the counter.

Standard Counters record 10 turns.
Others, also available, record up to 100-
1000 turns.

Used with rotary cotls, the counters
provide a quick, easy means of setting the
contacts at any desired inductance value.
Other uses range all the way from re-
cording vertical and horizontal stabilizer
adjustments on airplanes to practically any
job where a shaft must be rotated morc
than 360°, and the exact rotation re-
corded.

B & W Cyclometer Counter assemblies
have direct shaft drive (1:1 drive shaft
to driven unit). Shafts can be any length.
A Veeder-Root counter is used. The gear
drive is direct, with precision cut steel
gears. Units are light in weight, (8 oz.)
extremely sturdy, and pass war-time speci-
fications. They are available with either
right or left hand rotation, and can be
supplied with name plates to suit the ap-
plication. For further details write Barker
& Williamson, Radio Manufacturing En-
%’i‘_}eers, 235 Fairfield Ave, Upper Darby,

*

HIGH-ALTITUDE OIL CAPACITORS

Based on extensive tests and studies of
terminal breakdown voltages in rarefied
atmospheres, Aerovox Corporation of
New Bedford, Mass., is now offering
high - altitude oil capacitors to aircraft
equipment builders.

One of these capacitors is similar to

[Continued on page 66]
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Lug Type Fixed Resistors
Dividohm Adjustable Resistors
Wire Lead Resistors
Flexible Lead Resistors
“Corrib” Resistors~
Ferrule Resistors
Edison Base Resistors
Precision Resistors
Bracket Resistors
Nen-Inductive Resistors
Tapped Resistors
Cartridge Type Resistors
Strip Type Resistors

WHATEVER your resistance problems may be...you are
sure to find the right answer at Ohmite. Our extensive range of
types and sizes makes possible an almost endless variety of reg-
ular or special resistors to meet every requirement. Core sizes
range from 214" diameter by 20" long to %" diameter by 1’
long . . . and are produced with standard or special windings,
terminals and other features. Many are stock units.

Because of their extra dependability under the most critical
operating conditions, Ohmite Resistors are used today in all Cut-away view of Ohmite
types of electronic and electrical applications.. . . in planes, tanks, Vitreous Enameled Resistor
ships, in laboratory research and development, in scientific
instruments and in the production tools of war.

The resistance wire is evenly wound on
porcelain core, rigidly held in place, in-
sulated and protected by Obmite vitreous

enamel. Dissipates heat rapidly— pre-
vents hot spots and failures. Core sizes

Send for Catalog and Engineering Manual r40

Write on company letterbead for complete
helpful 96-page guide in the selection
and application of resistors, rheostats,

tap switches, chokes and attenuators.

OHMITE MANUFACTURING COMPANY
4867 Flournoy St. . Chicago 44, U. S. A,

range from 2%" diameter by 20" long
to %" diameter by 1" long.
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NEW PRODUCTS

—continued

the standard Aerovox Type /12 round-can
barrier-cap units, except that one terminal
is a short screw post. The other is a tall
insulator post with corona shield at top.
The cover assembly is a one-piece ceramic
cap, with the can top spun over a rubber
gasket and the cap for a perfect hermetic
seal. The arrangement of terminals,
corona shield and ceramic cap minimizes
surface leakage, corona losses and prob-
ability of voltage breakdowns even at ex-
treme altitudes.

This aircraft Type ’12 capacitor utilizes
Aerovox Hyvol vegetable oil for the im-
pregnant and fill. This special oil has the
desirable characteristic of maintaining
effective capacitance even at sub-zero tem-
peratures, which is an important factor
in high-flying applications.

*

STACKPOLE HIGH RESISTIVITY
INSULATED IRON CORES

For applications calling for Iron Cores
having high unit resistivity, the Electronic
Components Division of the Stackpole Car-
bon Company, St. Marys, Penna., offers a
special core material showing resistance of
practically infinity. This is recommended
for applications where a resistance of 150
megohms or greater is required, and where
voltages do not exceed the breakdown
value.

This Stackpole high resistivity material
reduces leakage currents and their resultant
noise troubles. Possibilities of voltage
breakdown between coils and cores are
also reduced. In applications using cup

cores, the high resistivity core material
avoids the necessity for heavy insulation
on lead wires.
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Other Stackpole Iron Core types arc
regularly supplied for a wide variety of
uses, and for frequencies to 175 megacycles
and better.

*

G. E. 50,000-VOLT PORTABLE
TEST SET

A newly designed 50,000-volt portable
test set for use on single-phase, 115- or
230-volt, 50- or 60-cycle circuits has been
announced by the General Electric Com-
pany. The set is intended for applica-
tion in cable factories, industrial plants,
central stations, laboratories, and wher-
ever high voltages up to 50,000 volts are
required for testing electric apparatus or
insulating materials.

This 50,000-volt (5-kva) portable set
combines in a compact unit an oil-insulated
testing set, a highly accurate indicating
voltmeter, a voltmeter selector switch, and
complete control equipment, such as air
circuit breaker, line switch, foot switch,
and induction voltage regulator. The test-
ing transformer is designed with liberal
safety factors to withstand the stresses

encountered in testing service. A screened
safety guard separates the operator and
the high-voltage bushing, and a red light
warns the operator whenever the set is
energized.

The indicating voltmeter has a large
dial which shows the applied test voltage
in kilovolts. For greater accuracy through
out the complete range, the meter has a
double scale-—one for voltages up to 25
kv and the other for voltages from 25 to
50 kv. The meter is connected to a volt-
meter coil wound on the main trans-
former. It gives a highly accurate indica-
tion of the actual test voltage under all
conditions.

The three-wheel truck on which the set
is mounted is provided with roller-bear-
ing mounted wheels, and a ball-bearing
mounted swivel joint for the front wheel,
providing easy portability.

NOVEMBER,

GOTHARD SERIES 900 PILOT LICHTS

This new series of Gothard Pilot Lights
is designed for grounded pilot light panels,
and presents many noteworthy installation
and maintenance features. Measuring ap-
proximately 2” in length, they mount on
1" centers permitting a number of units
to be incorporated within a very small
space.

Body of hexagon design facilitates the
use of a socket wrench in installation and,
therefore, insures a solid mounting that
will not work loose over a long period of
operation.

Bulb change is accomplished from the
front of the panel without disturbing body
mounting or wiring. The bulb automat-
ically comes out when the Jewel holder is
unscrewed. Bayonet socket lamps (long
or round) may be used. This Pilot Light
is well ventilated for cool operation. Avail-
able with either faceted or plain jewels.

Complete information and prices may be
had by writing direct to the manufacturer,
the Gothard Manufacturing Company,
1300 N. Ninth Street, Springfield, Illinois.

*
CENTRALAB BUSHING MOUNTED
CAPACITORS

Centralab’s new Bushing Mounted
Capacitors are identified as type 817 and
are used in high-frequency circuits where
a capacity ground to the chassis and a
“lead through” is desired.

The ceramic capacitor tube is plated in-
ternally and externally with silver and
then with copper. The tube is a snug fit
in the brass bushing and the external
capacitor plate is soldered to the bushing.
The tinned copper wire is also a snug
fit inside the capacitor tube and is soldered
to the internal plate. The entire unit is

wax impregnated after assembly. Cad-
mium-plated brass mounting nut, 5/16”
hexagon, Centralab part 395-239 can be
furnished if required.

Dimensions,

capacitance,

'S

i

coefficient and voltage breakdown are all
closely related and changing any one of
these details will change the others. The

[Continued on page 68]
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IDBE®] Group Subscribers

ARE SAVING UP 10 50%

HERE'S HOW—

* If your associates join you in subscribing
to RADIO, or renewing their present sub-
scriptions, each of you enjoys a reduction in
rate that runs as high as 50% for group
subscriptions of six or more* (see coupon
below). Limitations upon the use of paper
do not permit us to extend this offer in-

definitely.

H.\ll!-lklﬂla:\ia
Pubesios +
hoits >
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NEW PRODUCTS

—continued

unit 1n current production is part 817-001.
Capacitance is 55 mmf plus or minus 10%.
Temperature coefficient is —.00052 mmf/
mmf/° C., test voltage is 2000 v.d.c., work-
ing voltage is 1000 v.d.c.

Other capacities and sizes can be manu-
factured if the quantity needed justifies
the tooling of special parts.

*

SCHOOL DEMONSTRATOR BOARD

This 5 tube ac-dc Superhet Demonstrator
Board is a “must” for radio and physics
classroom training programs and for lec-
ture and demonstrating purposes.

It is laid out schematically in bread-
board style with actual radio parts mounted
in position for quick removal and replace-
ment to demonstrate function at each part
in the circuit. Terminals are provided at
all tube elements for measurement of volt-
ages and signals. Jumpers are provided
to open condenser, resistor and coil cir-
cuits and to short out these circuits
wherever no damage will result.

Schematic diagram is in color accord-
ing to the R M.A. code; grid circuits in
green, plate circuits in blue, B positive
circuits in red, and balance of circuits in
black. Tubes are included.

This and other training kits are offered
by Lafayette Radio Corporation, 901 West
Jackson Boulevard, Chicago, 7, Illinois,
and 265 Peachtree Street, Atlanta, 3,
Georgia.

*

STRUTHERS-DUNN DYNAMIC
BRAKING RELAY

Instantaneous dynamic-braking with
split-series field motors is provided in the
new Struthers-Dunn relay types 68HX100
and 67HXX100.

Positive action, less weight, and simpler
mechanisms are thus provided for a wide
range of aircraft and other applications.
These include the operation of retractable
landing gears, wing flaps, trim tabs, bomb

68

bay doors, hoists, and similar applica-
tions utilizing reversing motors. For
winch operations, the relays permit the
substitution of a simple locking dog for
the conventional large magnetic brake.

These new relays are of the well-known
Struthers - Dunn  “Nutcracker - construc-
tion” in a new, light-weight design having
exceptionally strong contact pressure.
There are no sliding contacts. Positive
“memory” contacts select the proper field
winding to give reverse torque for brak-
ing. All parts and contacts are readily
accessible for inspection. The relays oper-
ate in all positions, and withstand salt-
spray, vibration and altitude tests.

Full details will gladly be supplied by
Struthers-Dunn, Inc., 1321 Arch Street,
Philadelphia, Pa.

*
VARIABLE FREQUENCY ELECTRONIC
GENERATOR

This unit, CML 1400, was developed by
Communication Measurements Laboratory
to fill the need for a versatile source of
power, especially for engineers requiring
test power at various loads through a wide
frequency range. Research laboratories,
and an increasing number of manufactur-
ers in the electronic field find this Elec-
tronic Generator capable of delivering
power with good regulation and waveform

over a frequency range of 300 to 3500
cycles.

CML 1400 is proving especially valuable
where Government specifications call for
complete tests on the production line
through a wide range of power frequencies.
In addition to factory and laboratory ap-
plications, maintenance and field service
men have found CML 1400 extremely help-
ful in their work. With CML 1400 in use
aircraft radio installations can be tested in
the plane, or serviced in the repair shop,
without resorting to aircraft power supply.
May also be used for testing transformers
and condensers.

NOVEMBER,

This electrenic generator includes
variable-frequency oscillator, followed by
several driver stages. The output stage em-
ploys a pair of 833-A tubes in Class B.
Because of the high impedance of such a
power source, the regulation of generators
of this type is quite poor, ordinarily. CML
1400 overcomes this difficulty by means of
a special control circuit which maintains
output voltage at a substantially constant
level from no load to full load. Power
output of CML 1400 is 1400 watts at 120
volts R.M.S., with a load of unity power
factor.

Descriptive  bulletin  available from
the maker, Communication Measurements
Laboratory, 120-24 Greenwich Street, New
York.

*
SUNDSTRAND HAND SANDER

Designed and built for all practical hand
sanding and finishing operations, the Sund-
strand Sander manufactured by Sundstrand
Machine Tool Company, Rockford, Illinois,
is now available in a light-weight, hi-speed
Model 1000.

This smaller and lighter machine weighs
less than 6 pounds, has a speed of 3,500
oscillations per minute, can be equipped
with different types of sandpaper attach-
ments for large or small, wide or narrow,
flat or curved abraiding surfaces on metal,
wood, plastics, or composition.

Operation of the machine is obtained
with pad mevements started and controlled
by a palm lever fitted at top of the ma-
chine housing. No turning of “on” or
“off” switches is required. When machine
is gripped to operate, the reciprocating ac-
tion of pads starts. Upon release, the ma-
chine automatically stops.

Uniformity of the stroke and the high
speed of the reciprocating pads materially
increase the life of abrasive paper by keep-
ing the paper surface substantially free
from material particles.

*
NEW LITTELFUSE EXTRACTOR POST

What is considered a most important ad-
vance in fuse extractor post construction
comes from Littelfuse Incorporated, 4747
Ravenswood Ave., Chicago 40, Illinois. The
new improvement is illustrated in Littelfuse
Extractor Post for 3 AG (114" x 4"
dia.) fuses.

Anti-vibration side terminals are now
mechanically connected by electrical weld-
ing to the metal shell inside the bakelite
body and backed up by soft solder. The
new welding process makes the terminal
connection in effect one-piece, integral with
the metal parts—permanent and unshak-

able against all forces. The terminal is

proof against heat and severest vibration.
The new Littelfuse Extractor Post No.
[Continued on page 82)
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NINTH EDITION

Revisions in this edition adapt it even better than ever before for war-training and general use; contains
added and simplified theory in the simplest possible language; added test equipment which can be
home~ or field-constructed; and a review of mathematics for solving simple radio problems.

More than 600 pages; durably clothbound; goldstamped. Cet it from your favorite dealer, or direct
from us, postpaid; please add any applicable taxes.

$2.00 in continental U.S. A. Elsewhere, $2.25
Published by

Editors and Engineers, 1422 North Highland Avenue, Los Angeles 28, Calif.
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WAX IMPREGNATION
[Continued from page 39]

inside the housing will be circulated by
the heat from the tubes, and the rela-
tive humidity inside the housing quickly
lowered below the danger point. The
desiccant can be thus renewed indefi-
nitely.

Fig. 3 shows in a general way how
a rubber diaphragm can be used in per-
meability of copper core tuning. The
diaphragm can be held down with a
metal ring where it joins the housing.
The seal on the push rod must be so

i

designed that there is no motion trans-
mitted through the rubber proper, as
its dimension is tao indefinite under
pressure. Hence, the push rod is made
in two parts joining each other through
a narrow neck of reduced diameter.
The washerlike pieces give a good seal
if a suitable cement is used to make
the scal air tight.

Conclusions

The general conclusion amounts to
this: the use of soft wax in very thin
films definitely improves frequency sta-
bility, and for ordinary home or lab-
oratory use is thoroughly satisfactory.
For coping with the dew point the only

Only the industry and the military know the war-
story of ‘‘shorter wave-lengths or higher frequen-

. vy
cles

and the precision thinking and disciplined

imagination going into the use-development of the
fundamental electric charge of the universe

For these purposes
tron tubes
the war

Ken-Rad makes radio and elec-
Total production now goes to shorten
The experience thus gained will be avail-

able for commercial utilization as soon as possible

KEN-RAD

TRANSMITTING TUBES
CATHODE RAY TUBES

OWENSBORO
70

INCANDESCENT LAMPS
FLUORESCENT LAMPS

KENTUCKY

METAL AND VHF TUBES
SPECIAL PURPOSE TUBES

U s A
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real solution is to make the critical
parts submersion-proof by completely
housing the units, and employing a
suitable' desiccator. In the latter case
there is no advantage in impregnating
the parts at all. Hence, the designer
can dispense with this frequency-deter-
mining element which, even in small
amounts, has some effect on secular
and cyclic stability.

BOOK REVIEWS
[Continued from page 48]

fundamental principles of radio and
electricity in radio communication sys-
tems. Although sufficient theory is pre-
sented to explain the tests to be per-
formed, this book is not intended to be
a complete textbook.

The circuits chosen for test are gen-
erally those frequently employed in
modern communications equipment and
the test apparatus set-ups are of up-
to-date design.

This is a practical small handbook
which should be of especial value in
training workers in the electronic and
radio field for laboratory work.

*
GRAPHICAL CONSTRUCTIONS FOR
VACUUM TUBE CIRCUITS, by Albert
Preisman. Published by McGraw-Hill Book
Co., Inc.,, New York, N. Y. 237 pages.
Price $2.75.

This book is intended to familiarize
the reader with the application .of
graphical constructions for the solution
of problems which are difficult or im-
possible to solve by analytical methods.

The author has handled his subject
in a scholarly manner, weighing fairly
the advantages and disadvantages of
the graphical method in comparison
with the analytical and experimental
approaches. As a result, his text is a
valuable contribution to the literature.
It fills a definite need and should be
added to the library of every radio-
electronic engineer.

R-C NETWORKS
[Continued from page 37]

the same ratio as the values of resis-
tance.

The graphical solution of Problem 2
is shown in Fig. 7. After placing a
piece of tracing paper over the react-
ance chart as before, the response
curve is started by drawing a horizon-
tal line corresponding to the 200,000-
ohm resistors in parallel, or 100,000
ohms. This is joined with the slanting
line corresponding to the .02-,f capaci-
tor. Another horizontal line is now

. drawn which corresponds to the paral-

|

lel equivalent of 200,000, 200,000, and
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10,000 ohms, or approximately 9,000
ohms. This line is joined by a horizon-
tal line sloping upward to the right at
45 degrees. This line is located by first
finding the intersection of the lines
corresponding to 200,000 ohms and
20 ppf. This point is dropped at the
same frequency until it intersects the
horizontal line corresponding to 9,000
ohms. From this intersection the line
sloping 45 degrees up to the right is
drawn. The curve is completed by
drawing another horizontal line. This
line corresponds to a value of resis-
tance equal to the product of the 200,-
000-ohm resistance and the response of
the network with both capacitors short
circuited. In this case that response is
approximately .67 and the product is
approximately 133,000 ohms. After
rounding the corners of the curve as
before the response over a wide fre-
quency range is determined.

The coordinates are determined as
before. The frequency is taken from
the reactance chart. The response is
taken as unity at 200,000 ohms and
plotted in the same ratio as resistance,
i.e, 200,000 ohms equals unity re-

sponse, 20,000 ohms equals 0.1 re-
sponse, 2,000 ohms equals 0.01 re-
sponse, etc.

USING NOMOGRAPHS
[Continued from page 43]

reader takes the trouble to work out
the problem suggested, he will note that
since a square root is divided by a
square, we come out on scales which
do not give us the division relation;
therefore we must transfer the square
to the A scale and transfer the square
root to the D scale so that we may di-
vide. If we have a problem in which
a square is divided by a square root,
we do not have to transfer the rela-
tions, and the calculation is a “stream-
line” progression of two straight lines
to obtain the answer.

Roots and Powers

In Fig. 4 we see how to obtain any
root or any power of a quantity. To
find a root, P is always one point on
the straight edge; the other point will
lie on an abscissa which is the order
of the desired root and on an ordinate
which is the radicand from which the
root is to be extracted. The point of
intersection on the “1” axis is the root
desired. For example, in Fig. 4 we
have taken the square root of 4 by lay-
ing a straight edge from P to the in-
tersection of the “4” ordinate with the
“2” abscissa, and noting that the inter-
section is at 2 on the “1” axis of
abscissas. Thus, the square root of 4
18 2.
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Likewise, we may extract the 5.5
root of 4.5 as shown.

Extraction of roots is the inverse
process of raising to powers, and
therefore this nomograph allows us to
raisc any number to any power. Thus
we ohserve in Fig. 3 how 0.6 may be
raised to the 6th to obtain 0.047 ap-
proximately, as shown. We could as
easily find the 4.25 power of a number,
or the 0.2 power. Thus we see that
powers and roots overlap one another
since a fractional power may be re-
garded as a root in the denominator
and a power in the numerator.

By superimposing the scales of Fig.

4 upon the scales of Fig. 3, the reader
will observe that he may quickly work
such problems as:

02X 1.72*
X=—

IX129°%X V7

In communication work, the quanu-
ties o+ and ¢ assume great importance.
In the next article we will show how
one may work with these two irra-
tionals nomographically, and how no-
mographs are constructed to quickly
solve communication problems.

(To be contined)
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Technical Methods

Presented in the hope that they will
prove interesting and useful to you.

RN
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The metal may be sprayed directly on
the untreated wood surface of the pattern or
core box. If the wood surfaces are hard or

Molten Metal Sprayed on Wood
Patterns Prolongs Their Life

Molten metal sprayed on wood foundry
patterns by a compressed air gun provides a
protective coating against sand wear on the
finished surfaces, thereby prolonging the life
of the pattern and eliminating costly repairs.

This wooden pattern coated with
sprayed metal has given service
far beyond its normal life.

close-grained, a shellac primer is first ap-

plied, the metal being sprayed on before the
shellac dries. The thickness of the metal
coating is about 5 thousandths of an inch.

The spraying equipment consists of a
portable, self-contained gun-type sprayer
which melts the metal and is thermostatically

controlled.

We hope this has proved interesting
and useful to you, just as Wrigley's Spearmint

Gum is proving useful to millions of people

working everywhere for Victory.

You can get complete information about this

Fine detail easily recorded in the
alloy sprayed onto pattern.

method from Alloy-Sprayer Company, 2039

Book Building, Detroit, Michigan.
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“SPEEGH-ON-LIGHT”
[Continued from page 34]

Fig. 4 shows the response curve of
the photocell, and it is noted that the
low-frequency response is good, but
the curve falls off at the high-fre-
quency end. In this respect, the cell is
inferior to a caesium cell, which has
a better high-frequency response.
However, its sensitivity to red and
infra-red light is better than that of a
caesium cell. The signal-to-noise ratio
is 30 db.

Fig. 5 shows the response curve of
the modulator. While it is by no means
flat, it is within 5 db. from zero to
2,200 cycles, when the response falls
off rapidly.

Fig. 6 shows the overload charac-
teristic of the modulator, plotted for
different frequencies. As may be ex-
pected, this curve is complementary to
the response curve. The effects of over-
loading, or over-modulating are to make
the small moving prism lose all contact
with the large one (on alternate half
cycles) ; this makes the area of first re-
flection one of glass to air boundary. On
the other half cycle, overloading causes

OU’LL find these recent Wiley books
practical, authoritative and up to date.
Whether you want a “‘refresher” or want
to increase your knowledge—Ilook over the

1) HYPER AND ULTRA-HICH

FREQUENCY ENCINEERINC
By Robert . Sarbacher and William 4. Edson
644 PAGES. ILLUSTRATED $5.50

A practical treatment of an important new
branch of communications engineering. No
special advanced knowledge on the part of the
engineer is assumed, yet the book will be of
value to those who know something of ultra-
high frequencies as well as to the beginner.

2) BASIC ELECTRICITY FOR
COMMUNICATIONS
By William H. Timbie
603 PAGES. ILLUSTRATED $3.50

For the student of radio communications, a
simple, clear preseptation of the fundamentals
of electricity together with their application in
the problems of communications and radio. The
first twelve chapters illustrate the principles by
simple applicatien to communications appl-
ances. The remainder of the book covers the
appliances and their operation.

3) COMMUNICATION CIRCUITS
By Lawrence A. Ware and Henry R. Reed

287 PAGES. ILLUSTRATED $3.50

A concise introduction to the basic principles
of communication transmission lines and their
associated networks. Covers frequency range
from voice through ultra-high frequencies.

4) PRINCIPLES OF ELECTRONICS
By R. G. Kloeffler

175 PAGES. ILLUSTRATED $2.50

For those who want a simple yet complete ex-
planation of the electron theory, the electron
tube and various electronic devices as applied
to the study of radio and communications.

S) FUNDAMENTALS OF ELECTRIC WAVES
By Hugh H. Skilling

186 PAGES. ILLUSTRATED $2.75

The practical application of electric waves is
discussed in this readable, up-to-date book. The
material is coordinated with the principal radio
books in common use and the information is
precise and quantitative.

o s

JOHN WILEY & SONS, INC.
440 Fourth Avenue, New York 16, N. Y.

Please send me on ten days’ approval the bocks
whose numbers I have circled below.
50 75 9—5%7.50

s iy '

—$2.

2—$3.50 6—8$4.50 10—$3.50
3—$3.50 7—$1.50 11—386.00
4—$2.50 8—81.50

At the end of that time, if I decide to keep the
books, I will remit indicated price plus postage:

otherwise I will return the books postpaid.

Wiley books listed below.
you need and mail the coupon now, |
abreast of new developments in communi-

cations

ON APPROVAL COUPON

Select the books
Keep

and electronics. Act today!

6) RADIO-FREQUENCY MEASUREMENTS BY
BRIDCE AND RESONANCE METHODS
By L. Hartshorn
265 PAGES. ILLUSTRATED $4.50
A practical book presenting the fundamental
ptinciples of radio frequency measurements and
the general practices which are in actual use
by technicians in the field.

7) FUNDAMENTAL RADIO EXPERIMENTS
By Robert C. Higgy
96 PAGES. $1.50 . .
Thirty-two basic experiments in electricity,
electronics and radio, with a full explanation of
the principles involved as well as laboratory
procedure.

8) CUIDE TO CATHODE RAY PATTERNS
By Merwyn Bly

30 PAGES. ILLUSTRATED $1.50
An important book for technicians and labora-
toty workers. It summarizes briefly by means
of sketches and captions the cathode-ray pat:
tern types encountered in the usual course of
laboratory and test bench work.

9) ELECTRIC CIRCUITS
By the Electrical Engineering Staff of the
Massachusetts Institute of Technology
782 PAGES. $7.50 )
Up-to-date material on the treatment of linear
circuits, with particular emphasis on the rela
tion of circuit theory to field theory.
10) PRINCIPLES OF RADIO, Fourth Edition
By Keith Henney
549 PAGES. ILLUSTRATED $3.50
Practical problems and examples for experi-
menters and technicians. Covers fundamental
principles, production of currents. properties of
alternating current circuits, properties of coils
and condensers, the vacuum tube and many
other subjects of interest.
11) SHORT WAVE WIRELESS
COMMUNICATIONS, Fourth Edition

By A. W. Ladner and C. R. Stoner
573 PAGES. ILLUSTRATED $6.00
A modern, seli-contained treatise on wireless

communications with the principles common to
both long and short waves introduced where
the matter is necessary to the explanation of
the main text.
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the prism pressure to be so great that
the contact becomes too perfect, and
not enough light is reflected within the
prism. Both these effects cause non-
hnearity, and show why, for best re-
sults, the modulator should be adiusted
to give equal upward and downward
modulation for alternate half cycles.

Mechanical Construction

The secret of the success of this in-
strument depends largely on its good
mechanical design and construction.
With a device of this sort, mechanical
rigidity is of primary importance. The
tripod 1s strongly constructed, and
while the head is fixed to it by a single
universal fixture, it is very rigid.

The head itself is made of aluminum,
and optical technique is employed
throughout the apparatus, which is
made by Carl Zeiss. The lamp-house,
while being detachable, is firmly held
in position, and the modulator is
mounted on a slotted platform, so that
initially it may be located correctly
with respect to the lamp and the trans-
mitting lens. The modulator prism is
housed in a heavy machined brass
holder, located within the permanent
magnet of the armature system. The
photocell clips into its holder very
simply, but perfect positioning is en-
sured by the holder, since it is neces-
sary that the incoming light is focused
dead on the center of the cell by the
80 mm. receiving lens. The whole ap-
paratus weighs 34 pounds.

It is appreciated that while the
speech-on-light apparatus provides yet
another system of communication, its
use is strictly limited. Firstly, the
range is so small, secondly, it must be
used over quasi-optical paths, and
thirdly, it cannot be operated on the
move. The salient advantages are se-
curity as compared to short range
radio, its lack of wires as compared
to telephones and its provision for
speech. as compared to ordinary lamp
signalling. It will be interesting to ob-
serve whether the Allies bring out a
corresponding model before the con-
clusion of the war.

DIELECTRICS
[Continued from page 31]

on the leakage resistance as measured
between adjacent terminals on a termi-
nal strip is shown in Fig. 4. Note that
the leakage resistance of the treated
strip decreases slowly but the untreated
strip drops from several thousand
megohms to approximately 100 meg-
ohms during a period of three days.
Fig. 5 shows the humidity character-
istics of tube sockets made from differ-
ent materials. The superiority of the
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ceramics over bakehte 1s readily dis-
cernible.

Typical characteristics of insulated
wire are shown in Fig. 6. Note here
the variation in capacity together with
the leakage resistance. Both are of
utmost importance in many applica-
tions.

These curves indicate the magnitude
of changes to be expected under humid
conditions, and clearly indicate the
necessity of careful study before speci-
fying the dielectric material to be em-
ployed in a component part.

To summarize briefly the following
points should be considered :

1. Mechanical strength wersus loss

factor.

2. Effect of C/Q ratio on tuned cir-

cuait.

3. Treatment or finish for specific

operating conditions.
A table giving the characteristics of di-
electric materials commonly employed
in radio and electronic applications is
appended.

POST-WAR NETWORKS

[Continned from page 44]

signed, or at any time the breadcaster
wishes to withdraw from the plan. In
the latter case, the broadcaster loses
his priority position for equipment.”

Complete Service Offered

Expanding on the services General
Flectric will be able to furnish the

TECHNICANA
[Continued from page 24}

Faced with this problem of indi-
vidual and critical checkup on a mass
testing basis, and aggravated in no
little measure by growing manpower
shortage, the engineers of Allen B.
Du Mont Laboratories, Inc., set to
work some time ago evolving a satis-
factory production test procedure and
equipment. [t was realized from the
first that while the equipment would
have to provide for several dozen read-

The more than twenty Y€
Meissner engii

conducted by

ings of as many ditferent characteris-
tics, which requirement heretofore
called for a maze of laboratory equip-
ment and hookups, the procedure now
would have to be simple enough to per-
mit operation by average girl workers.

The result is the Du Mont “elec-
tronic desk” test position. Several of
these units are now installed in the Du
Mont plants, checking up the daily
production flow of cathode-ray tubes.
For routine production checkup, these
units are operated by girls, but engi-
neers too depend on these test positions
in checking up the characteristics of
new tubes and experimental runs.

e research
q vital fac-
cts in the

ars of intenst
eers has been
mountable Ob]e

broadcaster after the war, Mr. Cham-
berlain said that all a prospective
broadcaster will need is an open mind
and good credit. “If the customer de- |
sires it, we will purchase the land, and,
in cooperation with a firm of archi
tects, will take care of the construc- l
tion of the necessary huildings. We
will be prepared to take care of the
wiring and sub-station equipment, of
the lighting and air conditioning. We
will supply everything from micro-
phone to antenna, will train operators
and program personnel if desired, and
will finance the whole transaction if
the broadcaster’s credit is good.”

Mr. David explained that the lead-
ing radio manufacturing comparnies
will continue to explain the advantages
of FM radio to the public through
advertising. Network support of FM,
rather than interest from viewpoint of
protection, is confidently expected, he
said. Present war developments will
facilitate establishment of high-fidelity |
radio relay facilities, and big name
programs will come to TM stations
through wholehearted network support,
he predicted.
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* NOVEMBER,

. insur
ing almost 11

rmed
n enq'meered parts for our

der recently rejected by

d
urers was accepted cm-
.. thelx

modern
gency
cation.

{or in overCOm

production ot prec151o‘ '
an electronic unit or

ndred manufact
ction by Meiss
o combined wit
g methods PrOd
for a special e

forces . -
over halt a hu

put into prOdu
vast experienc
manuiacturin

ner engineers -
h Meissnef’S
uced this emel
lectronic appli

war-time unt
jon-built . . - & good

ducts are precis
neers specify M
4

] 10
All Meissner P eissner.

ason why engl

e

&
2By 1LLENSdE
' oDUCTS
’PRECIS!ON-BU!LT ELECTRON!C PR

1943 73



Complete outomatic production plus electronic
measvring and testing in temperetur

from —30° to 130° F. make DX Xtels perfect,
modern, tele-communication instruments. Ample
production of these “battle-tested’” types allow
for civilion delivery of many cuts and frequen-
cies — priorities, of course.

DX CRYSTAL CO.

GENERAL OFFICES: 1841 W, CARROLL AVE., CHICAGO, (L., U.S.A. :
teaok v wala

SIGNAL GENERATORS s AUDIO OSCILLATORS o TEST EQUIPMENT
RADIO RECEIVERS ¢ TRANSMITTERS e ELECTRONIC DEVICES
Licensed by . RCA - HAZELTINE - ARMSTRONG

o © 305 EAST 63rd STREET, NEW YORK 21, N. Y., Telephone: REgent 7-3090

Sitting at this comfortable “elec:
tronic desk” the operator sets the va
rious voltages for the given type tube
or tubes. The operator now checks for
brilliance, focus, deflection, leakage re
sistance and other characteristics

GLASS-BONDED MICA

WITH ‘‘INCREASED PRODUCTION” the
loudest battle cry on the home front
today, the recent approval of the
American War Standard, Glass-Bonded
Mica Radio Insulators (C75.6-1943), is
welcome news to the radio industry
Maximum production with a minimum
waste of time and material is expected
with this standardization of perfor-
mance requirements, test methods, and
design practice for glass-bonded mica
insulators.

The chief feature of the standard is
that it provides engineers and drafts-
men with specific information about the
machining of glass-bonded mica items
How holes are to be tapped, how cor
ners are to be cut, and what thick
nesses are available, are some of the
design criteria set forth. Informative
diagrams are included which indicate
the correct and incorrect ways to ma
chine glass-bonded mica.

Armed with this kind of information
the designer can now consult the insu
lator manufacturer or fabricator con
cerning specific design details applic
ahle to the insulator under considera
tion. In this way the most desirable de-
sign is arrived at with a minimum of
cost and production time

The new standard differs from the
other American War Standards on
military radio components inasmuch as
no standard shapes or type designations
thereof are set up. Only the procedure

USE RQUND HOLES
WHERE POSSIBLE

(NOTE 1 [EN
4 T
AVOID DRILLED-THRU 46 V *‘(N(’r;": 4
MOLES, CLOSE TO
GETHER OR CLOSE e
O EQGE (NOTE 1) AVOID KEYWAYS
IN HOLES
> (NOTE 2)
SPACE MOLES AT
LEAST 5 INCH 3 ANCHORING OR
APART OR § INCH POSITIONING HOLE
FROM EDGE OF DRILLED PART WAY
INSULATOR (NOTE 1) E THRU (NOTE 2)

HOLES AND HOLE SPACING
FIG

o + TOLERANCE 8ETWEEN
& HOLE CENTERS =
& | t0007INCH (NOTE )

AVOID THIS
TOLERANCE =
2 * ONE DEGREE
SPECIFY A at (nOTE 5)
RADIUS OF AT =
LEAST § INCH
{NOTE 3)

ANGLES AND ANGULAR DIMENSIONS
FIG.2
for machining glass-bonded mica radio
insulators and recommended practice
for the handling and machining of such
nsulators are indicated.
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It is expected that the Armed Forces
and radio equipment manufacturers
will use the standard in designing new
equipment, and that replacement parts
also will comply with the specifications
so that greater interchangeability will
result.

l' a— SPECIFY CHAMFER
s WHERE RIGHT
ANGLE CORNER
_Z MUST BE ELIM-
SFECIFV RIGHT INATED
CORNERS
ke PossiBLE

~AVOID ROUNDED
S CORNERS

CORNERS (NOTE 8)
FIG. 3

, > NOMINAL
e RIS ~" PERMISSIBLE
CORNERS Lo ruu:ms EQUALS
N

SLOTTED BARS (NOTE 7)
FIG. 4

The new War Standard was pre-
pared through the coordinated efforts
of representatives of industry and the
Armed Forces at the request of the
War Production Board. The commit-
tee that developed this standard was
headed by L. J. Cavanaugh, General
Electric Company.

INDUCTION SOLDERING

OUTSTANDING AMONG the recent work
passing through the Induction Heating
Corporation’s laboratory, and being set
up in the field as a practical installa-
tion, was the soldering of covers on
condenser cans. This soldering job
formerly took sixteen minutes when
performed by the usual mecthod. But,
with the introduction of Thermionic In-
duction Heating, the time was reduced
to two and a half seconds, and per-
mitted the use of unskilled labor in-
stead of an experienced hand with a
soldering iron.

Preliminary preparation of the cans
and covers, which are stamped or
drawn from terne plate, is simply to
apply flux, to allow the solder to run
freely and adhere to the base metal.
The condenser element is inserted into
the can, and its leads electrically fast-

¢

Perfect co-ordination of skilled minds and hands
in a well knit organization with 20 years of radio
manufacturing experience has been the secret of
MERIT'S success in building precision equipment
to the most exacting specifications.

Now manufacturing for every branch
of the Armed Services.

Suppliers of component
parts for the famous SCR-
299 mobile unit,

Since 1924

Transformers — Coils — Reactors

—Electrical Windings of All Types

for the Rodio Trade ond other
Electronic Applications.

MERIT COIL & TRANSFORMER CORP.

311 North Desplaines St. CHICAGO 6, U.S. A.

WANTED

Small Stampings—
Special Terminals—
Soldering Lugs—

Precision Washers

up to 5" O.D.

Manufactured to Your Specifications

Large Tool Room Facilities
plus 20 Years Experience Insure
HIGH GRADE STAMPINGS
QUICK DELIVERIES

on Medium and Large Quantities

DIEBEL DIE & MFG- Co. Phone: WELlington 4202
3656 N. Lincoln Ave. CHICAGO 13, ILLINOIS

RADIO] * NOVEMBER, 1943 75



GAS-TIGHT

TERMINALS

For ALL

COAXIAL CABLES

The new Andrew glass insulated terminal is
an outstanding development that provides you
with a 100% wir-tight, gas-tight system for gas
filled coaxial cables. Permanent, leak-proof

operation of Andrew terminals is insured be-
cause of a unique design using a glass-to-metal

L seal. A special design that minimizes shunt

capacity makes them ideally suited to high

frequency operation. Dielectric losses are re-

£ %= Juced over the standard ceramic type insulated

terminals because of reduced volume of glass
in regions where the electric field is greatest.

The Andrew Company is a pioneer
in the manufacture of coaxial cables
and other antenna equipment. The
entire facilities of the Engineering
Department are at the service of
users of radio transmission equip-
ment. Catalog free upon request.
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363 EAST 75TH STREET -

CHICAGO 19, ILLINOIS

“*AIR WOUND"*
TRANSMITTER COILS

BUD RADIO, INC.

CLEVELAND, OHIO

BUD

other

Although transmitter

coils and precision-
‘nade parts are working now
for the United States at war,
the time is fast approaching
when they will be available to

you once again.

At that time you will see
again how dependability and
precision work have made
BUD radio equipment among

the finest on the market.

NOVEMBER,

| minals of the transformer,

ened to the terminals, which are
brought through the cover of the can.
The assembled cans are then placed

| in a fixture which holds eight cans

simultaneously in relation to each
other. A ring of solder of the proper
specifications, and having the same
shape as the periphery of the joint 1s
preplaced over the section to be joined.
The fixture, with the cans in place, is
now raised to a position which brings
the joint area in proper relation to the
copper work coil, this work coil being
positioned directly above the fixture.
The Thermonic Induction Generator is
energized by pressing the start button
and heat is immediately evolved in the
joint section. Simultaneously to the
energizing of the Generator, a timer
starts its cycle, and at the end of the
predetermined time of two and a half
seconds, automatically shuts off the
power. The joint cools and the work
is lifted from the fixture fully soldered.

The adjacent photograph shows the
relative position of the work coil with
its energizing transformer, and the
condensers in place in two positions of
the coil.

Where large production is required,
a two-position coil set-up is used with
eight positions in each coil. The trans-
formers and switching equipment are
included in the table holding the coils,
which are so arranged electrically that
when one position is heating and cool-
ing. the other position is being loaded
with condensers to be soldered; thereby
keeping the production constant at all
times. and obtaining a high resultant
use-factor on the generating equip-
ment. The process can be readily
adapted to another size condenser can,
or entirely dissimilar objects to be
soldered or brazed, by simply attach-
ing different size work coils to the ter-
However,
a wide range of sizes may be soldered
with the one coil, thereby keeping the
total number of coils to a minimum.

The work coil is usually made up of
copper bar stock or tubing, shaped to
accommodate the objects to be heated.
These machined holes are slightly
larger than the object and as is com-
mon with all induction heating, at
no time make electrical contact with
the work. The thickness of the coil is
determined by the width of the heat
pattern desired, and in this particular
case the heat pattern is a narrow band
restricted to the joint section. The

| cooling water which is used for the

Thermonic Induction Generator also
cools the work coil and the specially
designed high - frequency transformer.
This transformer operates at a terminal
voltage across the coil of approxi-
mately 200 volts, and allows the coil to
be grounded for safety of operation.

*
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STUDY GUIDE
[Continued from page 52]

each generator (microphone or pick-
up) and the final load must see its
own image impedance when looking
into the mixer from its terminals. A
velocity microphone with a 500-ohm
output impedance connected across
terminals x and y, must see 500 ohms
when looking into the mixer. The
500-ohm T attenuator must then be
terminated in 500 ohms. Similarly,
impedance matching must be main-
tained at terminals +” and ¥. To ac-
complish this it is necessary to insert
compensating resistors. These re-
sistors will introduce a fixed loss
known as the insertion loss of the
mixer. If the loss is compared to the
simple circuit of a single generator
and single load equal to the generator
impedance, the insertion loss is given
by the equation :
10 log (2n, — 1) 4

10 log (2. — 1) = 9.5 db
where 5, is the number of channels
in parallel and s, the number in series.
Channels T and II are in series; chan-
nels IIT and IV are in series; these
two networks are connected in par-
allel.  Shunt compensating resistors
are used to provide impedance match-
ing for the series channels; series re-
sistors provided impedance matching
for the parallel connection. The com-
pensationg resistors can be evaluated
by the following equations

RS —~ -
",
iy 1
Ry== 7'
e
ns‘
where Z' —= 7
n'— 1
THIS MONTH

[Continued from page 62}

cake was presented and consumed in honor
of the occasion.

Lt. Col. John M. Niehaus, Labor Officer
United States Army Signal Corps, and
Albert A. Epstein, Assistant Director of
the Sixth Regional War Labor Board,
friends of Lt. Prince, addressed the mem-
bers and explained the functions of their
respective offices in connection with labor
problems and wage stabilization matters.

An election of officers for the ensuing
year was held and P. H. Tartak, President
of the Oxford-Tartak Corporation of
Chicago, was elected Chairman of the
Association. E. G. Shalkhauser, President
of Radio Manufacturing Engineers, Inc.,

{Continued on page 78]
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HERE is today but one goal toward which all
eyes are turned . . . all energies directed. That

goal is victory. When this has been attained . . .
radio and phonograph parts manufacturers will be faced with
new markets and new demands . . . demands that Astatic will
supply with new products incorporating advanced engineering
accomplishments now being created and utilized in the manu-
facture of wartime necessities. Astatic facilities are today en-
gaged in manufacturing Microphones and Radio Cable Con-
nectors for wartime use and equipment.

THE ASTATIC CORPORATION

YOUNGSTOWN, OHID Comsim oo 4

Practi-Quality

PRECISION —DURABILITY —FAIR PRICES

TRIPLETT MODEL 645 PORTABLE
Hinged cover protection. Opens flush. Smooth
case open or closed. Molded shield protects
movement, excludes dust, permits plug-in
thermocouple or rectifier replacements with-
out exposing sensitive mechanism. Pre-cali-
bration of thermocouples or rectifiers made
possible by interchangeable plug-in units. No
re-calibration required. In burn-out of thermo-
couple or rectifier new replacement can be
affected ‘‘on the job.”

For more data on 645 and same case style
instruments write for 645 data sheet.

BUY WAR BONDS and STAMPS

* THE TRIPLETT ELECTRICAL INSTRUMENT CO.

BLUFFTON, OHIO
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UNCLE SAM
DUMONT
VICTORY M%3™

TE

SUPERCAPS

Dumont Electrolytic

WITH
THE
NEW

tubulars for the
duration have the
following special.

features..and are
guaranteed to
give the same high
quality perform-
ance for which all
Dumont Electroly-
tic Tubulars have
a reputation.

*

SELF HEALING
LONG LIFE
ECONOMICAL
VARNISHED TUBES
DOUBLE SEALED
SMALL SIZE

FULLY GUARANTEED

Patent Pending

DUMONT

ELECTRICCO.

MER‘S OF
CAPACITORSFOR EVERYREQUIREMENT

34 HUBERT STREET
NEW YORK, N. Y.

18

. of Peoria, 1llinois, was named Vice Chair-

man. Miss Helen A. Staniland, Vice
President of Quam-Nichols Company of
Chicago, was re-elected as Treasurer.
Lewis G. Groebe, associated with Lt.
Prince in the practice of law, was elected
Secretary Pro Tem and will perform the
functions of Executive Secretary pending
the return of Lt. Prince from active duty
in the Navy.
*
GHIRARDI SELLS PUBLISHING

COMPANY TO FARRAR & RINEHART

After twelve years in the Radio book

| publishing business Alfred A. Ghirardi an-
| nounces the purchase of his Radio & Tech-

nical Publishing Company by Farrar &
Rinehart, Inc., Publishers, of 232 Madison
Avenue, New York City, whose subsidiary
the new Radio & Technical Division of
Murray Hill Books, Inc.,, will continue to
publish the present “Ghirardi” radio books
as well as new ones that he will now have
time to write.
*

WORNER PRODUCTS RENAMED

The Worner Products Corporation an-
nounces reorganization to meet demands
for increased production. The new firm
name is now Worner Electronic Devices.
Mr. Leon Worner continues as Chief Ex-
ecutive.

New, enlarged laboratory and produc-
tion facilities were occupied on November
1st. The new address of Womer Elec-
tronic Devices is 848 North Noble Street,
Chicago 22, Il

BOMBER NAMED *‘KEN-RAD"

A brand new bomber—“Ken-Rad”—will
soon take to the skies as a result of the
record-shattering bond buying campaign of
the employees of Ken-Rad Tube & Lamp
Corporation, Owensboro, Kentucky. which
topped the goal of $500,000 by $84,450.

Larry O’Brien, director of sales for the
Ken-Rad Company, was in charge of the
hond sales drive and impresario of the
community promotion for Ken-Rad, which
was credited with having subscribed nearly
25 per cent of the total of Ken-Rad's home
county, Daviess County, Kentucky, as an
nounced October 1st.

*
ANDREW APPOINTS EXPORTER

The Andrew Company of Chicago, pio-
neer manufacturers of gas-filled coaxial
cables and other antenna accessories, an-
nounces the appointment of Frazar and
Hansen, San Francisco, as export repre-
sentatives, effective immediately.

*
G. E. APPOINTMENTS

E. F. Russell and R. T. Pennoyer have
been appointed Manager and Assistant
Manager. respectively, of the Easthampton,
Mass., Tube Works of the General Elec-
tric Company’s Electronics Department,

according to a recent announcement.

[. R. Weir has been appointed Assistant
to the Designing Engineer of the Trans-
Electric
Department, ac

mitter Division of the General
Company's Electronics

CAN MOVE IT!

HOT AIR OR COLD
AIR ... HERE ARE
THE BABIES THAT

PILOT BLOWERS are produced in five stand-
ard sizes with output ranging from 49 o 162
C.F.M. Among the innumerable applications
for these dependable, low-cost Blowers are:
Forced Draft, Air Distribution in Refrigeration L—v

|

systems, Exhausting fumes or gases, Cooling
for Radio or Electronic Equipment, Heating,
Drying, efc.

Special Blowers employing custom-built
Pilot Motors are designed to deliver any
quantity of air from 12 to 200 C.F.M. A re-
quest on your company letterhead will bring [
complete information. Write today!

F. A. SMITH MANUFACTURING CO.
701 DAVIS STREET ¢ ROCHESTER 5, NEW YORK

MADE BY THE MAKERS OF THE FAMOUS PILOT FRACTIONAL H.P. MOTORS
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cording to C. A. Priest, Division Man-
ager. In this capacity, Mr. Weir will as-
sume complete responsibility for the engi-
neering and drafting activities at the
Syracuse, N. Y., Plant of the Division
where he will be located.
*
WS85A TO BECOME WGFM

In accordance with instructions received
from the Federal Communications Com-
mission, the call letters of General Elec-
tric’s frequency modulation station, W85A
have been changed to WGFM, effective
November 1.

*
APCO ELECTIONS

Frank W. Walker, Mid-West’s pioneer
of state-wide FM police radio communica-
tion and Chief Engineer of the 44 FM
station Michigan State Police Network,
was elected President of the Associated
Police Communication Officers, Inc., at the
close of the Tenth Annual War Communi-
cations Conference at Madison, Wisconsin,
on September 2, 1943.

Ero Erickson, Supervisor of the Illinois
State Police Radio System at Chicago,
was chosen Secretary-Treasurer, in recog-
nition of his Chapter building work, suc-
ceeding James H. Teeter of the St. Louis
police.

The successful three day meeting selected
a large Post War Planning Committee to
prepare a far-reaching program which
would anticipate post-war police radio tech-
nical and frequency allocations require-
ments, in co-operation with the FCC, IRE

sHEARS Di-Acro
3hear squures and sizes
muaterial, cuts strips.
makes slits or notches
trims duplicated stamp-
ings. Shearing width —
Shear No. 1 — 6”. Shear
No. 2 — 9. S8hear No. 3

= 2

Bender No.

BENDERS — Di-Acro Bender bends angle, channel, rod.
tublng, wire, moulding, strip stock, ete. Capueity —
1  round cold rolled steel bar. Bender

and RMA. Recent priority developments
affecting radio equipment were explained
by Mr. Frank MclIntosh of the War Pro-
duction Board and representatives from the
Office of Civilian Defense outlined the
progress of the WERS program.

Mr. Ray Groenier, Conference Chair-
man, was elected Ist vice-president, Mr.
R. M. Jones of Birmingham, Alabama, 2nd
vice-president, and Mr. Wm. E. Taylor of
the Baltimore, Maryland, Police as Sar-
geant-at-Arms. Mr. J. M. Wherritt, Com-
munication Office of the Missouri State
Highway Patrol, was again elected to fill
the post of Bulletin Editor.

The response by the manufacturers of
police radio equipment, both makers of
component parts as well as complete Sys-
tems, over-subscribed the scheduled space
resulting in a complete sell-out. The local
Army and Navy Radio schools threw open
their doors to the visitors, who were al
lowed to observe the mass training of mili
tary radio personnel first hand.

¥
NEW LITERATURE
G. E. ELECTRONIC HEATERS

Electronic heaters for heating metals are
featured in a new, illustrated 8-page bul
letin (GEA-4076) recently issued by the
General Electric Company.

The publication describes the electronic
method of heating metals, emphasizes its
simplicity, and gives in detail the specifica-
tions of both the 5-kw and the 15-kw, 550
kilocycle electronic heaters.

BRAKES —Di-Acro
Brake forms non-stock
angles, channels or
“Vees''. Rightorleft hand
operation. Folding width

Brake No. 1 ”:

Brake No.
Brake No. 3 — 18*

*

No. 2 “ cold rolled steei bar.

MAKES PARTS WITHOUT DIES

“Beat The Promise” on delivery this new way: Use The DI-ACRO System of “*Metal
Duplicating Without Dies” — and finish parts before dies could hardly be started.

DI-ACRO Machines — Shears, Brakes, Benders — are precision-built
STANDARDIZED units so designed you can readily convert them into
highly SPECIALIZED productive machines suited to your own particu-
lar needs. You may adjust, alter or remove any of the original contact
surfaces, attach operating clamps, guides and gauges, or quickly set up
your own forming surfaces or conversions. Either right or left hand
operation and mounting of each unit. The result is a practically unlim-
ited adaptability for a great variety of DIE-LESS DUPLICATING.

ONEIL-IRWIN

‘Write for catalog — “Metal Duplicating Without Dies’.

l'l..l,_:qr =
el [1IFL. [0,
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346 Eighth Ave. South
Minneapolis 15, Minm,
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PERFORMANCE

Imagine splitting an ampere into thousandths,
But, that's our business, for electronic perform-
ance depends upon controlling electrical impul-
ses to close limitations. If you use transformers
with micrometer-type specifications, better talk
with an Acme Engineer. We know how to build
Plate Supply transformers, Power transformers,
Filament transformers, Chokes, etc., and for all
electronic applications.

Maybe you need something like this. 212KVA,
Autotransformer, 115 voles primary, 90/100/110/
120/130/200/210/220/230/240 secondary.

BREAKDOWN TESTER

A compact, portable testing unit ideal for labo-
ratory or production-line use, 115 volt, 60 cycle
primary. Adjustable secondary voltage of 500/
1000/1250/1500/1750/2900/2500 volts. Many
safety features combined with typical Acme high
quality constraction . . . Write for Bulletin 140.

THE ACME ELECTRIC & MFG. CO.

CUBA,N. Y. . CLYDE, N. Y.




Meeting the
mica-capacitor
shortage . .

-CAPACITOR

WALl 2

. Sooner or later you may come across
radio or electronic assemblies in which
tiny oil-filled capacitors replace mica
types.
ting around the mica shortage—remem-
ber, nothing has been sacrificed in per-
formance or life, if those substitutions
are with Aerovox Type ‘38 units.

While it's a war measure—get-

These mica alternates are miniature

oil-filled metal-case tubulars. Require
no more space than mica capacitors re-
placed. Conservatively rated. Meet all
standard specs for paper-dielectric Acaf

pacitors used as mica alternates.

[
AerovoxType'38

&xlﬁ";hx

In three sizes:

g e
1575 s ¥ o
300 to 800 V- D.C.W. 001 to
o r with

inals insulated, © 5
Ban :f)‘;;mn:ied to case. N%;m:ag
S?ietho%n outer sleeve Can
with insulating sleeve. ek
ol) o

Vegetable (Aerovox Hay;v s

eral oil impregnant

® Aerovox is meeting war requirements on battle
and home fronts alike. Consult your local
Aerovox jobber. Ask for latest Aerovox
catalog—or write us direct.

#1477 INDIVIDUALLY TESTED

AEROVOX CORP.,NEW BEDFORD, MASS., U. S. A.
In Canada: AEROVOX CANADA LTD., HAMILTON, ONT.
Export: 100 VArick ST, N.Y.C., « Cahle: ‘ARLAB’
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Also included in the bulletin are illus-
trations of many important small parts
which may be brazed, soldered, or surface
hardened by electronic heating.

*
PRESSED STEATITE

As a practical contribution to speedier
steatite production, Henry L. Crowley &
Company, 1 Central Ave., West Orange,
N. J., has just issued a detailed listing of
standard pressed steatite parts for which
tools are already available. The listings
are in the form of detailed and dimensional
drawings of bushings, trimmer-condenser
bodies, terminal strips, tube sockets, tube
parts, coil bases, variable-condenser end
pieces, oscillating-crystal cases, etc., with
corresponding part numbers.

Well over a hundred standard parts are
listed, with more to follow in supple-
mentary bulletins issued from time to time.
It is pointed out that since no tooling-up
is required, delivery time is greatly speeded
up.

A copy of this Crolite Pressed Steatite
Catalog is available to anyone designing
or producing equipment utilizing steatite,
writing in on his business letterhead.

*
NEW “UNIVERSAL” CATALOGUES

Universal Microphone Co., Inglewood,
Cal., has just published its catalogue No.
961 with the caption of “U. S. Army Sig-
nal Corps Throat Microphone types T-
30-S”.

Diagrams include the operational cir-
cuits and the extension cord assemblies.
Illustrations include the CD-318 cord as-
sembly and a cutaway view of the micro-
phone, neckband and component parts. A
complete photograph illustrates the method
of wearing the T-30-S.

Descriptive data includes the functions
of the instrument, complete description,
wearing methods, handling of the T-30-S,
resistance, microphone current, repairing,
dimensions and component weights.

The leaflet closes with current price list
and it will be distributed through the usual
trade channels. Last previous Universal
catalogue, issued two months ago, was
number 830, captioned “U. S. Army and
Navy Specification Plugs and Jacks.”

*
HAYDON TIMING MOTORS

Havdon Manufacturing Company, For-
estville, Connecticut, headquarters for syn-
chronous motor driven, and electronic tim-
ing devices, has just released a new type of
catalog. This book constitutes twenty-four
pages of illustrations, with descriptions of
many of the more recent developments in
the field of Timing Engineering.

New applications of Haydon timers,
brought on by war-time demand, include
radio kevers, time-delay mechanisms for
the protection of vacuum tubes, various
types of multiple circuit repeat cycle tim-
ers, etc.

The catalog contains an outline of the
principles employed in Havdon Timing
motors, both ac and de, with cut-away
views of the niotor, brake unit, reset unit,
and friction device.

Technical data is included on the full
range of timing applications, which will
prove helpful to any engineer with a timing
problem.

NOVEMBER,

Obtain your copy by sending a request
for Catalog #112, to Haydon Manufactur-
ing Company, Forestville, Connecticut.

*

“ROTOBRIDGE’’ FOLDER

Just issued by Communication Measure-
ments Laboratory, New York, is a new
folder dealing with the Rotobridge Auto-
matic High Speed Mass Production Cir-
cuit tester. Offers interesting facts t{o
makers of all types of electronic equip-
ment. Bulletin describes how the Roto-
bridge detects trouble and errors auto-
matically and swiftly.

Copies of the Rotobridge folder may be
obtained from: Communication Measure-

ments Laboratory, 116-118 Greenwich
Street, New York.
*
NEW SPRAGUE “VICTORY LINE”
FOLDER

A colorful new folder recently issued by
the Sprague Products Company, North
Adams, Mass., illustrates and describes
“Victory Line” Sprague Atom Midget Dry
Electrolytic Capacitors and TC Tubulars
which will be supplied regularly through
its distributors in conformity with war-
time limitations on capacitor production
for civilian use.

Although the Sprague “Victory Line” is
necessarily limited to only nine Atom types
and nine TC Tubulars, these have been

refully selected as to capacities and volt-
ages to enable servicemen to handle prac-
tically any replacement job. Of utmost
importance, is an article included as part
of the folder “How to Use Victory Line
Capacitors.” This contains many helpful
hints on how to substitute the few “Vic-
tory Line” Capacitors for the many vari-
eties of standard types. Subjects covered
include “Connecting Capacitors in Parallel
to Make Capacity Values Not Available in
a Single Unit”; “Replacing Filter Appli-
cations Higher than 450 V. D.C. with Vic-
tory Line 450 V. Capacitors”; and “Re-
placing Wet Electrolytics with Dry Elec-
trolytics.”

Copies may be obtained direct from
Sprague Products Co., North Adams,

Mass.,, or through authorized Sprague
distributors.
*
NEW G-E INSTRUMENT
PUBLICATION

A new General Electric publication,
“Flectric Instruments, Principles of Opera-
tion,” presents a concise discussion of the
characteristics of instruments, what makes
them operate, and the individual limitations
of the various types. Designated GET-1173,
it is available on request to the Company
at Schenectady.

INCENTIVE GUIDE BOOK FOR
INDUSTRY

Publication of a new booklet, “Ideas
That Work To Win,” a guide to man-
agement for establishing and conducting
various incentive measures to stimulate
production in Navy contract plants, has
been announced by Rear Admiral C. H.
Woodward, USN. (Ret.), Chief of the
Navy Industrial Incentive Division.
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Defining industrial incentives as “those
ideas which rouse the fighting spirit of
American workmen and translates that
spirit into increased or improved war pro-
duction,” Admiral Woodward declared that
the booklet deals with the “human factors
affecting production.”

The booklet catalogs various means
whereby plants can on their own initiative
or in cooperation with the Navy’s Indus-
trial Incentive Division, promote more and
better production that will supply the men
of the fleet with the necessary equipment
for the conduct of the war.

*
“POSTWAR EMPLOYMENT”

On November 1, national headquarters
of the Committee for Economic Develop-
ment moved from the Department of Com-
merce Building, Washington, D. C,, to 285
Madison Avenue, New York 17, New
York.

Single copies of the Committee’s report
on “Postwar Employment and the Settle-
ment of Terminated War Contracts,” can
be obtained by writing to: Committee for
Economic Development, 285 Madison Ave-
nue, New York 17, New York. Bulk
copies can be obtained at a cost of $3
for 100,

*

WPB “SALVAGE MANUAL"

The first comprehensive practical manual
on industrial salvage ever prepared has
just been published by the Technical Serv-
ice Section, Industrial Salvage Branch,
Salvage Division, War Production Board
and is now being distributed to industry.

The new book, entitled “Salvage Manual
for Industry,” contains 245 pages of sys-
tematically organized and classified infor-
mation and data—most of it of a “how-to-
do-it” nature—on industrial salvage prac-
tice in all its ramifications. Material is
presented in 26 chapters, grouped into 6
major sections. There are 2 chapters on
organizing and planning the salvage depart-
ment; 3 on the administrative factors; 12
on methods of handling (finding, identify-
ing, segregating, collecting, reclaiming,
storing, selling, etc.) metal scrap; 3 on
non-metallic waste; 7 case histories demon-
strating exemplary practice; a 17 page
compilation of practical hints for handling
specific waste materials; and a 9 page
index.

The book has been described by one au-
thority as “a combination management

¥

manual and technical guide for salvage
operations.”

Although its major purpose

BURSTEIN-APPLEBEE CO.

1012-14 McGee St. Kansas City, Mo.

**NOVEMBER,

is to speed Victory the “Salvage Manual |

for Industry” is certain also to have con-
tinued application in post-war industry be-
cause of its attention to the economic bene-
fits of sound salvage practice.

The price is 50 cents per copy, and
copies are procurable through the Super-

intendent of Documents, Government
Printing Office, Washington, D. C.
*

CENTRALAB PARTS CATALOG

A new war-time parts catalog for job-
bers is now being distributed by Centralab,
manufacturer of radio parts in Milwau-
kee. It is a 12-page brochure divided into
four sections—controls, capacitors, trim-
mers and switches—and includes all stand-
ard items available to the jobber trade at
the present time. You may have a free
copy by asking for catalog No. 24, Cen-
tralab, Division of Globe-Union, Inc., 900
East Keefe Avenue, Milwaukee 1, Wis-
consin.

*
“POST-WAR PLANNING NOW"

American industry’s blueprints for the
giant task of converting a record wartime
production back to civilian goods without
loss of employment have just been sum-
marized in “Post-\War Planning Now,” a
new study published by the New York
Journal of Commerce.

Actual peacetime projects already under-
way in 25 major industries bid well to
startle the man on the street.

Much of the conversion task will depend
on the government’s policy of contract ter-
mination, inventory disposal and unloading
the 1,753 war plants it has spent $9,000,-
000,000 to construct during the war. This
has resulted in government ownership of
90% of all magnesium capacity and a high
percentage of aluminum facilities.

Products of typical American ingenuity
are expected to open a vast potential for-
eign trade. One chemical producer is al-
ready doing $10,000,000 annually in Latin
America, selling drugs and cosmetics to
Germany’s onetime staunchest overseas
customers. Smaller packages to meet
smaller spending ability, along with the
right kind of promotion did the trick in
this instance.

“Post-War Planning Now” was obtained
from interviews with key manufacturing
executives and  government  officials
throughout industrial America. Copies
may be had at 25 cents each from The
N. Y. Journal of Commerce, 63 Park
Row, New York 15, N. Y.

*
NEW G. E. MYCALEX BOOKLET

An eleven-page publication describing
properties, advantages and applications of
G. E. mycalex has been published by the
Specialty Division of the General Electric
Company’s Electronics Department at
Schenectady, New York. This booklet is
available on request.

*

GUARDIAN RELAY BULLETIN

The purpose of this bulletin is to pro-
vide the electrical engineer with a quick
reference to standard relay types and assist
him in making a preliminary selection
without the necessity of sifting more de-
tailed and time-consuming descriptions.
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BUT MIGHTY IMPORTANT!

The dependability of a miniature .nght
Assembly may well be a matter of 1lf€.5 or
death! That's why such large quantities
of DRAKE PATENTED Assemblies are
used by practically every Aircraft and
Radio manufacturer. Their unfall.mg per-
formance for signal or illumination pur-
poses has been widely known for years.
As “world’s largest exclusive manqlgc-
turer” quick shipments in any quantities
are assured. Do you have the Drake

catalog?
‘!Zﬂsjhr;]‘ n

Dial and Jewel

PILOT LIGHT
ASSEMBLIES

DRAKE MANUFACTURING CO.

1713 W. HUBBARD ST. ¢ CHICAGO, U.S. A.

A-PE-CO is the EASY, ACCURATE way
to make CORRECT COPiES for all!

All departments have correct and complete
information simuiltaneously when A-PE-CO
photo-copies are used. This modern, mistake-
proof method is expediting work
=, and saving time and money in
é-‘ many industries. One or a hun-
v/ dred A-PE-CO photo-exact cop-
ies are made quickly, at low
cost. You can useﬁ A;ll’E-CO
. profitably. Ask

7, PHOTO-COPIES M405

us to show you.

_l _,'.'. - -

A-PE-CO " #o%s
a a

& PHOTO-COPYER

55500 Legally-Accepted Copies of

\ -
i

¢ Letters » Documents
® Records ® Blueprints
¢ Pictures ¢ Drawings
A-PE-CO photo-copies direct from anything
written, printed, drawn or photographed —
letters, legal documents, blueprints, receipts,
graphs, tracings, telegrams, shop orders—up
to 18" x 22”7, A-PE-CO photo-copies are per-
manent and error proof. Thousands in use by
industry, Government and engineers. Elimi-
nate steno-copying, tracing, proofreading.
No Camera—No Film—Easy to Use
Employees learn quickly. Use A-PE-CO on any
table. Low cost per copy. Lowest investment.
Immediate delivery. Representatives in princi-
palcities and Canada.Write for A-PE-CO folder.
AMERICAN PHOTOCOPY EQUIPMENT CO.
2849 N.Clark St., Dept. FR-11, Chicago 14,11,
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MATHEMATICS

FOR RADID

AND COMMUNICATION

by GEORGE F. MAEDEL, A.B., E.E.
Chief Instructor, R.C.A. 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 advanced
algebra, trigonometry, and complex numbers
necessary to read technical books and ar-
ticles on radio.

AEEANINRGNESESNEONSSNNERERSENEPRAENEEREEN

MAEDEL PUBLISHING HOUSE Room 102
593 East 38 Street, Brooklyn 3, New York

Send me MATHEMATICS FOR RADIO AND
COMMUNICATION as checked below. I enclose
payment therefor with the understanding that
I may return the book (8) within 5 days in good
condition and my money will be refunded.

Name .

Address

(] Book I at $3.75 plus 6c postage.

[0 Book II at $4.00 plus 6c postage.

[0 Books I and II at $7.75 postage prepaid.
Foreign and Canadian prices 25¢c per volume higher.

Subseribers—
ARE YOU MOVING?

*

Due to the shortage of manpower,
more time is required for the handling
of changes of address and the mak-
ing of new stencils. If you change
residence, please make every effort
to provide us with your new address
from two to three weeks before you
move. The Post Office Department
does not forward magazines mailed
to @ wrong address unless you pay
additional postage; and we cannot
duplicate copies mailed to old ad-
dresses. Your cooperation will be ap-
preciated.

Subscription Department

RADIO MAGAZINES., INC.
132 W, 43:d St., New York 18, N. Y.
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Thumb nail descriptions suggest applica-
tions, give contact ratings and combina-

| tions, power requirements, size and weight
| of 17 types of relays used in aircraft,

radio, Signal Corps, am!l general industrial
applications. A short explanation of two
popular time delay methods is also included.

Another section tells about the new light-
weight solenoid contactors built to U. S.
Army Air Force specifications. Following
this, is a paragraph on solenoids giving
plunger stroke, lift, and power require-
ments for 8 standard types of intermittent
and continuous duty a.c. and d.c. solenoids.
Ask for Bulletin OF112. Guardian Elec-
tric Mfg. Co, 1605 W. Walnut St., Chi
cago, 1l

*

FRIEND JOINS WRIGHT

H. H. Friend, who until recently was
associated with Scintilla Magneto Division
of the Bendix Aviation Corporation, is
now Development Engineer of Electronics,
Airplane Division Department, of the
newly formed Developinent Division, Cur-
tiss-Wright Corporation at Bloomfield,
New Jersey.

*

REEVES ANNOUNCES SUB-
CONTRACTORS

L. D. Ely, executive of Reeves Sound
Laboratories, New York, N. Y. has an-
nounced that the signal Corps of the U. S.
Army has authorized the company, a prime

contractor for the production of high- |

frequency crystals for the Airborne Serv-
ice, to appoint the following subcontrac-
tors: American Jewels Corporation, Attle-
boro, Massachusetts; Crystal Research
Laboratories, Inc., Hartford, Connecticut;
General Crystal Corporation, Schenectady.
New York: Henry Manufacturing Co,
West Los Angeles, California; P. B. Hoff-
man Co., Carlisle, Pennsylvania; John
Meck Industries, Plymouth, Indiana.

NEW PRODUCTS
[Continued from page 68]

1075 for fuses to 15 amps., is used for
radios, auto-radios, amplifiers, fractional
h.p. motors, magnets, control circuits, re-
lays, rectifiers, plate circuits, etc. Overall
length is 214”. Length from front to panel

214", mounting hole ¥4”; maximum cur-
rent, 15 amps. It is furnished for screw-

driver operation meeting Underwriters’
specifications, or for finger operation.

Knob and body are molded of black
bakelite, impervious to temperature changes
and corrosion, and are thoroughly in-
sulated. Spacing between live parts gives
adequate protection against electrical leak-
age. The tool-operated types have a red
knob.

The fuse grip permits full visual shock-
proof inspection of fuse. A spring-
activated cup at the bottom insures positive
and continuous electrical contact.

The knob not only pulls the fuse, it holds
it. A specially designed grip prevents the
fuse from ever dropping out. The fuse can
be taken from the knob only by hand.
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“It pays to bhave mgzd speczﬁmtzons— eh boys?”. .

HYTRON TOLERANCES ARE (———
&/ TIGHTER THAN CUSTOMER § Z
TOLERANCES . . . . . —

When measuring aesthetic curves, or
when conducting electrical and mechan-
ical tests on vacuum tubes, the more
stringent the adherence to accepted stand-
ards, the more desirable the resulting
selection.

Impracticable as it is to manufacture all
tubes of a given type exactly alike, it is
possible to insure against slight meter in-
accuracies and the human element by

‘lg\
y i

observing specification tolerances tighter
than customers’ requirements. Each Hytron
tube is thus made to fit precisely the cir-
cuit constants with which it must operate.
For example, strict observance of specifi-
cations for grid-to-plate capacitance makes
easier the adjustment of tuned circuits to

any Hytron tube of the chosen type.

Simplify your design problems for initial
and replacement tubes by taking advan-
tage of Hytron's insistence upon close
tolerances. Specify Hytron.

OLDEST EXCLUSIVE MANUFACTURER OF RADIO RECEIVING TUBES

gm AND

iy, SAL

\““ v.\v\g'“““‘s

EWBURYPORT

.] coneonnt

01O TUBES
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'ui"\edlnfe cmsi
pluym; the ¢ greatesl role in fhe world's history.

i Jff
Drecisidn cny;jels are a vital part of cormmunications

on all fronks . . . 2nabling the Allies to establish

and maintadin sugeriority in the present wzrld struggle.

Crysiy’ Unit

PRODUC™S COMPANY
1519 McGEE STREET . KAN3AS CITY, MISSOURI
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