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Tuking a giant step forward in railroad history, paving
the way for greater efliciency and added safety in rail-
road operation,THE ROCK ISLAND LINES, recognizing
the importance and value of an electronic communica-
tions system have installed two-way radio in their trains
...and, because they wanit the best equipment, delivering
peak performance at all times, THE ROCK ISLAND
LINES are using RAYTHEON Tubes.

Because of its unique wartime experience, Raytheon
will be in a better position than ever before to supply

All Four Raytheon Divisions Have Been
Awarded Army-Navy “‘E*’ Plus Stars

RAYTHEON

Aigh Foclelitry

RADIO AND ELECTRONIC TUBES

electronic tubes to radio manufacturers and industrial
equipment users for the most exacting applications.
Into RAYTHEON Tubes is built the finest engineering,
as well as all the “Plus-Extra” performance qualities
that have been synonomous with the name of Raytheon
throughout the years.

Raytheon Manufacturing Company

RADIO RECEIVING TUBE DIVISION
Newton, Massnchuseits « Los Angelen o« New York o Clicago ¢ Atlania

DEVOTED TO RESEARCH AND MANUFACTURE OF TUBES FOR THE NEW ERA OF ELE'tTRONICS
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NEW
LETTER

CONTEST
for SERVICEMEN!

ELEVEN 1st PRIZE WINNERS
IN 5 MONTHS IN CONTEST #1!

Yes sir, guys, the hundreds of letters received
were so swell that double first prize winners
had to be awarded each of the first four
months and there were triple first prize win-
ners the fifth and last month . . .

SO—HERE WE GO AGAIN!

Get in on this NEW letter contest—write and
tell us your first hand experiences with all
types of Radio Communications equipment

built by Hallicrafters including the famous
SCR-299!

RULES FOR THE CONTEST

Hallicrafters will give $100.00 for the best letter received during

each of the five months of April, May, June, July and August. (Deadline: Received by

L midnight, the last day of each month.) . .. For every serious letter received Hallicrafters
will send $1.00 so even if you do not win a big prize your time will not be in vain. . . .

Your letter will become the property of Hallicrafters and they will have the right to

reproduce it in a Hallicrafters advertisement. Write as many letters as you wish. V-mail

letters will do. . . . Military regulations prohibit the publication of winners’' names
and photos at present . . . monthly winners will be notified immediately upon judging.
% hallicraft
C o, MMAIIICFATITEIS RADIO s e
BONDS!?

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. 5. A.
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HIGH
MECHANICAL

LOW LOSS
AT
HIGH - FREQUENCY y - STRENGTH

Until now most of the better high frequency insulators have been either brittle
or subject to deformation at elevated temperatures. With the development of
glass mat base Formica there is available an insulator that allows only minimum
losses at high frequencies and at the same time retains the mechanical strength
and machinability that is characteristic of other grades of Formica.

For low losses at high frequencies we suggest that you test Formica Grade
MF 66 which has been found to be the answer for antenna insulators and coil
forms on airborne and ground installations. It withstands the vibrations and
mechanical stresses to which military radio equipment is subject. This material
is resistant to attacks of fungus growth and can be used in the tropics.

Sample on request. ‘‘The Formica Story' is a moving picture showing the
qualities of Formica, how it is made, how it is used. Available for meetings
of engineers and business groups.

FORMICA INSULATION COMPANY
4670 Spring Grove Avenue
Cincinnati, 32, Ohio

2 JULY, 1944 *
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EDWIN |. GUTHMAN & C0-

15 SOUTH THROOP STREET:-CHICAGO
PRECISION MANUFACTURERS AND ENGINEERS OF RADIO AND ELECTRICAL EQUIPMENT
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Transients

TELEVISION IN THEATERS

% To those in the movie industry, the prospect that
television may eventually displace to some degree the
market for film movies in theatres is a consummation
devoutly to be abhorred. This is, of course, a condition
which is unlikely 1o happen practically overnight, as
was the case when sound movies displaced silent fitms,
but it is probable that a gradual integration of the best
points of each form of entertainment presentation will
ultimately take place.

The announcement of the organization of the RKO
Television Corporation as a subsidiary of RKO may
be interpreted as a move toward the integration of these
two torms ot entertainment. The immediate aim of
this new company, as stated in the announcement, is to
make available to the producers of television entertain:
ment a program-building service whereby those situa-
tions which can be presented more effectively with film
than with hve talent, or by a combination of both, may
be adequately handled. It is assumed that these pre-
sentations will be made in the usual manner, by broad-
casting to home reccivers.

But it is clear that the movie companies arc alive to
the possibilities of a partial transition from hlm pro-
jection to television broadeast presentations in theatres.
Just as radio Lroadcasting has proved superior to news-
papers for spot news items which need only be heard,
so likewise is television broadcasting superior to films
for such occurrences as foothall games, boxing matches,
and the like. Tn each case radio eliminates the time lag
inherent in other methods of presentation. And to this
must be added the novelty and glamor which surround
television in the public mind, both of which are of para-
mount importance in showmanship.

We'll see more movie companies hopping onto the
television chariot.

TWO-WAY RADIO SYSTEM FOR CABS

% The annnouncement by the General ISlectric Com:
pany that a two-way taxicab radio system will be in-
stalled in Cleveland by the Yellow and Zone Cab Com-
panmies as soon as possible after the war. provided
approva] can be obtained from the FCC, mayv open up
a new and wide field for postwar radios.

Advantages claimed for such a system are as follows:

Establish contact with any cab instantly at any place
in the aty.

Eliminate all present unattended call boxes, with
their direct line connection to cab headquarters.

Reduce “dead” mileage and thus coaserve guioline

* JULY, 1944

rubber, and extend the life of the taxicab itself.

It was also suggested that the taxicab industry in
each city draw up an agreement with that city per-
mitting the police department to commandeer its radio
cars and headquarters station at any time that a major
public disturbance should warrant.

Although not mentioned in the release, it would seem
that this service might well be extended to include cars
used by doctors, maintenance workers, and others who,
on occasion, nced to be communicated with while in
transit.

POLLS—GOOD AND BAD

% All polls prove something, even though that some-
thing may be far different from the information
which the survey was organized to gather. What brings
this to mind is a recent survev conducted by a reputable
organization for the electrical industry, in which a
small segment of the population was asked what new
mventions would raise their living standards after the
war. The majority of those answering this question
said “Television,” which is nice to know, but the pay-
oft comes when we hnd that “Radar” took second place.
To most of us this survey merely indicates that the
general public is perfectly willing to express opinions
on subjects about which they know nothing, provided
these subjects are sufficiently publicized and glamorized.

Far more informative is the 1944 Consumer Analysis
of the Greater Milwaukee market, a poll canducted by
the Aiwaukee Journal. The questions asked call for
answers which the party being polled can give exactly;
they do not ask for opinions. Furthermore, they do not
inquire as to whether the party intends to buy the item
under consideration. because they have found such
polls, as well as hell, are paved with good intentions.
When we learn, for example. that 27.3% of the radio
i the home of 62,168 families in the Greater Mil-
waukee area are in need of major repair or replacement,
we have concrete data to think about. And, further, it is
interesting to learn that this percentage is higher than
that of any other defective home equipment. Also, it
1s stated that approximately the same percentage of
tamilies have no home equipment needing replacement.

Of course, this survey covered a great number of
items besides radios and other home equipment. And,
in the event that you have become fed up with radio
surveys, in the city which made beer famous, vou will

find that the name of Schlitz leads all the rest.
I H. P
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IT'S THE

W THAT (Zounts

To insure constant frequency and high
activity, Crystals must be cut at the correct
angles to the crystallographic axes. That’s
why C.T.C. Crystals are X-RAY ORI-
ENTED. This process predetermines the
axes of the Crystals, making it possible to
cut each slice with extreme accuracy.

Next time you need Crystals send your
specifications to us. You'll find C.T.C.’s
“correctly cut” Crystals will meet your most
exacting standards of quality and per-
formance.

For delivery estimates, quotations, etc.,

get in touch with

CAMBRIDGE “V4erucconce CORPORATION

454_ CONCORD AVE. .

CAMBRIDGE 38, MASS.
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GRAPHICAL SOLUTION OF
TRANSMISSION LINE PROBLEMS
* An article entitled “Loss-Less Trans-
mission Lines,” written by Dr. A. Bloch
of the Research Lamoratories of the
General Electric Co., Ltd. appears
the April, 1944 issue of Wireless En-
gineer.

Analysis of input impedance and ad-
mittance, and voltage and current dis-
tributions in no-loss lines is possible
by the use of two simple types of dia-
grams.

‘Clock” diagram employed to de-
termine input impedance for a reac-
tively-loaded open-circuited line is
shown in Fig. I

Figure 1

The input impedance of an open-
circuited line with zero losses is given
by | Z; Z, cot y from which Fig. 1
is drawn. The angle y 2w xf A
where x is the length of line from the
open end and X is the wave length of
propagation. The intercept B4 is ob-
viously | Z; | of this equation.

The diagram shows how an increase
of y causes Z; to pass through zero to
negative values, returning through in-
finity to positive values.

If a given value of Z; is supplied,
the length of an open-circuited line
which will replace this reactance can
be obtained from the diagram.

Elaboration of this method leads to
a solution of the input impedance of
an open-circuited line containing an
intermediate section of different char-
acteristic impedance. This 1s illus-
trated in Fig. 2.

Z,; and Z,, are the characteristic
impedances of the different sections of

[Continued on page 8)
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THE ELECTRONIC CALIBRATOR

A recently designed automatic calibrator for fre-
quency meters used in conjunction with adding ma-
= chines largely eliminates tedious hand calibration,
; L saves man hours, reduces element of human error,

AN L)
" e—— NS\ A

THERE'S A JOB FOR

Zelays s GUARDIAN e

The Philco 126-tube Electronic Calibrator employs a system of fast and slow-

LB /
acting relays and solenoids to bring about desired end actions. One application
is the transferring of readings from the storage bank (shown above) to the key- -3
board of the adding machine. Operated by the plate current of OA4G tubes the
relays on the storage bank energize the adding machine solenoids which press \

the proper number key of the adding machine.
Series 4 Solenoid

The Guardian Series 120 relay used in this application is a small, sensitive
unit having a minimum power requirement of 0.5 VA and an average of 2 VA.
Coils are available in resistances from .01 to 6,000 chms. Contact combina- :ube blsGuse:.-—howe'\:lg;—rRe-
A y L : i ays by Guardian are im-
tions up to single pole, double throw with 12.5 amp. points. Send for Bulletin 120. ftad: do fibe applivolions BUI

The solenoid is Guardian Series 4 available for either A.C. or D.C. use. Series are used wherever automatic
control is desired for making,

4 A.C. ot a maximum stroke of 17 permits a pull of 14 oz. intermittent duty, bresking. orchanging theclar
3 oz. continuous duty. Series 4 D.C. at a maximum stroke of 1 permits a cc'eris'ig; of ehf,;j. circuits
pull of 6 oz. intermittent duty, 1 oz. continuous duty. Send for information. ‘

GUARDIAN|@ ELECTRIC

1605-H w. WALNUT STREET CHICAGO 12, ILLINOIS

A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR (NDUSTRY

Consult Guardian whenever a

mabio] * JULY, 1944
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" Shipping Dept.
Speeds

Delivery to

Any Paint

Centrahized
Procurement
and Expediting

Section of
Stock Floors
Containing

World's Largest

Stocks

Call ALLIED First . . . it’s the shortest, fastest
way to get what you need. Here’s why:

(1) Largest and most complete stocks under
one roof (2) Over 10,000 electronic and
radio items -on hand for rush delivery
(3) Latest supply data from leading man-
ufacturers (4) Centralized procurement
and expediting (5) Technical assistance
(6) One source. .. one order ... one billing.
You save time and work!

Whether you need one item or a hundred,
make Allied your procurement headquar-
ters. Thousands do.

Write, Wire, or Phone Haymarket 6G800.

ALLIED RADIO CORP.

833W. Jackson Blvd,, Dept. 24-G-4 Chicago 7, 111.

New R-F Resonance and Coil Winding Calculator
Easy to use! For fast ac-
curate determination of
resonance factors and
coil winding data.

No. 37-955. Postpaid, 25¢

All these well known makes —and MORE!

RCA Burgess E. F. Johnson Shure
Raytheon Knight Cutler-Hammer Astatic
Hickok Bliley Hart &Hegeman  Amperite
Triplett General Electric Littlefuse Jensen
Supreme Cornell-Dubilier Stancor Utah
Mallory Sprague Thordarson Janette
Ohmite Aerovox Belden Sangamo
IRC Hallicrafters Meissner Dumont
Centralab Hammarlund Amphenol Bussman

FREE
Complete
Up-to-date
BUYING
GUIDE

www americanradiohistorvy com

P )

TECHNICANA

fContinued from page 6|

the hine. Radial line ¢, given the input
impedance of the first section of the line
(necarest the open end) as FA. Ray ¢,
gives the length of line of characteris-
tic impedance Z,, which could replace
the first section of line. adding @,
the length of the second section, we

{ reach point C. Going back to axis Z,,,
| point D, there is now added the last

length of line, ya, and the final ray o
gives the resultant Z I

This method indicates clearly how a
change in the characteristic impedance
of a line affects the eclectrical length.
[n particular, an increase in impedance,
from 7,, to Z,, correspands to a change
in electrical length which is not in gen
eral equal to the change in going
from 7Z,, to Z

O
o

292 ds d,
| Z[o( y, 14 // '/ (//’
| : s \
Y O ; d,

Figure 2

[ it 1s decided to determine mput ad
mittance, as when a line is shunted by
a capacitance, the expression is

Y, tan ¢, when Y, 1/Z
graphical solution can be obtained by
plotting ¥ on a vertical coordinate and
}', on the horizontal axis.

For a short-circuited line | Z
Z, tan ¢ and Yo cot y, so
that the axes used in the diagram are
the reverse of those used for the open
circuited line.

The voltage and current distribution
can be determined by use of the equa.
tions | U U, cos y and |1 I
sin y, where U, and I, are the ampli
tudes of the voltage and current waves
\When voltage is plotted horizontally
and current vertically an ellipse can he
drawn with the horizontal semi-major
axis equal to U, and the vertical semi
minor axis equal to /,. . The voltage

|Continued on page 10)
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BE SURE YOU HAVE
THE RIGHT RELAY

The right relay, of course, is the one

which will exactly fit your needs, and
give you the longest, most depend-
able service at lowest cost. Here’s

how you can get it:

1. Write for the Automatic Electric
catalog. It lists over forty basic types
of relays, providing every combina-
tion needed for modern electrical
control. All technical facts are clearly

tabulated for your guidance.

2. If you want help in applying this
information to your problem, call in
our field engineer. He will be glad

to put his experience to work for you.

Send today for your copy of the
catalog—or simply ask our field engi-

neer to bring one over.

\
AND OTHER CQNTROL DEVICES AUTOMATIC ELECTRIC SALES CORPORATION

A U T o MA TIC 1033 West Van Buren St., Chicago 7, Il
ELECTRIC —

Avutomatic Electric (Canada) Limited, Toronto

[apio] * JULY, 1944 9
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QUICK DELIVERY can be made on this extremely Type 83

low loss transmission line. Especially suited for RF
transmission at high or ultra-high frequencies, it
has wide application (1) as a connector between
transmitter and antenna, (2) for interconnecting
RF circuits in transmitter and television apparatus,
(3) for transmitting standard frequencies from
generator to test positions, and (4) for phase
sampling purposes.

Andrew type 83 is a %" diameter, air-insulated,
coaxial transmission line. The outer conductor ma-
terial is soft-temper copper tubing, easily bent to
shape by hand and strong enough to withstand
crushing. Spacers providing adequate mechanical
support are made of best available steatite and
contribute negligibly to power loss, Type 853

Accessory equipment for Coaxial Transmission -
Line, illustrated:

Type 853 Junction Box: Right angle box required
where very sharp right angle wrn is necessary.

_ Type 825 Junction Box: Three way T box for
joining three lines at right angles.

Type 1601R Terminal: Gas tight end terminal
with exclusive Andrew glass to metal seal. Incorpo-
rates small, relief needle valve for discharging gas.

Type 810 Connector: Cast bronze outer con- Type 825
nector with copper sleeve for inner conductor. e

Andrew Company manufactures all sizes in coaxial
transmission lines. and all necessary accessories.

Write for Descriptive Catalog
Type 810
onm—
Andrew Type 83 (%” diameter) coaxial transmis-
sion line is manufactured in 100 foot lengths and

‘ may be purchased in coils of this length or in
factory spliced coils of any length up to V3 mile.

ANDREW CO.

Type 160IR

r-----------------------1

T

363 EAST 75th STREET
CHICAGO 19, ILLINOIS
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[Continued from page 8]

and current for any angular distarce ¢
are represented by the coordinates ot
the point of intersection of the radial
intercept and the ellipse. By suitable
choice of scale we can obtain [,

/Z,.

By combination of the above prin.
ciples, when a line consists of several
sections with different impedances, and
possibly loaded with shunt or series re
actances, we can plot the voltage and
current patterns along the line.

In the “Crank” diagram, Fig. 3, the
voltage and current distribution is de-
termined if the values are known for
one point of the line.

This graph considers both the for-
ward and reflected waves.

Figure 3

All vectors shown are voltage vec-
tors. The vectors V, AB and /,Z,
BC are known for a certain point
in the line. Point O is constructed mid-
way between 4 and C and the circle is
drawn through B. This circle s the
locus of all voltage values along the
line. For example, point D represents
the condition at a counterclockwise
distance 2 y from the first vector, 1.e,
a distance y on the line closer to the
load. This fact is proved in the orig-
inal article.

In a combination of the “Clock” dia-
gram and the “Crank” diagram the
“Crank” diagram can be inverted to
obtain the impedance or admittance of
the line.

IMPEDANCE OF THIN-STRIP
TRANSMISSION LINES

* The impedance of a transmission
line in which one conductor is a thin
strip can be roughly computed as that
of the equivalent line having a circular
conductor of equal perimeter.

It is frequently desirable to use odd
cross-sectional shapes for resonant
lines at high frequencies. When a
minimum attenuation is required the
use of a flat strip is suggested.

[Continued on page 12]
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That is the plus element you get at no extra cost.* Many manufacturers are producing
plugs and jacks, some are very clever copies and some are not so clever. Some of these
manufacturers are experienced in making electrical parts and many are not.

In Johnson you get the benefit of a quarter of a century of experience in manufacturing
radio transmitter components and assemblies—a manufacturer who knows transmitter parts
requirements and in fact, to assist the war effort, is actually building transmitters for the
armed forces. Johnson engineers are therefore thoroughly familiar with the applications and
functional requirements of all transmitter parts and these parts become more than mere
mechanical assemblies. Many products are original Johnson designs and considered standard
for comparison by the industry.

Whether the new “miniature’ plugs featured above, the “standard"” plugs manufactured
by Johnson for years, or "specials for particular applications, Johnson plugs and jacks are
designed by the same engineers, produced by the same skilled hands, and carry the same

Johnson guarantee of quality.

I1f you have a plug or jack problem, write or call for Johnson's recommendations and
quotation. Johnson is especially well equipped to furnish complete assemblies of plugs and
jacks, using any insulating materials, and in combination with other metal parts.

*In most cases Johnson plugs and jacks are actuslly less because of quantity production.

Do you have the new catalog 968K?

JOHNSON

a amoaﬁ name lﬁ Rddlo
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[Continued from page 10|

Mr. C. C. Eaglesfield discusses two
examples of flat strip lines in an article
entitled “Transmission Lines” appear
ing in the May 1944 issue of Wireless
Eugineer. In oune type of line the thin
strip is a center conductor within a
hollow square. In the second example
the thin strip runs parallel to an in-
finite plane.

In measuring the characteristic 1m
pedance for the first type the formula

o () (57 )]

was used, in which f, is the resonant
frequency of the line, f, the resonant
frequency with a loading condenser C
at the center of the line.

The value of the capacitance pre:
sented measurement dithculties, due to
end effects. A\ commercial 2 puf
ceramic condensor was used. In a
conventional line of known impedance
the exact capacitance value can be
measured.

Measurements were made upon the
thin strip enclosed witlin the square
tube, for several strip widths, a. The
characteristic impedance Z, is plotted
against the value of a/b, in which b is
the inside width of the square tube.
This graph is shown in Fig. 4 by the
sohd line.

When contracts, new specs, pilot runs and ‘ -. &
general production troubles pile up — the i\

skeleton in your closet may well become
your "harnesses.” That's where we shine — .
because the Wallace Organization is made ' Lo
up of skilled radio craftsmen that take
harness and cable jobs in stride.

Our wartime work includes crystals, oscilla-
tors, cables, harnesses, both radio and ra-
dar. We'd like to give you a hand
today, when speed means cap-
tured enemy territory ortomorrow
when it means captured markets.

Phone Peru, 151

Z, (Ohms)

04 02 03 0405 4.

a/b

Figure 4

w m .T. w n LLn [E m F E. [u o he dotted line of Fig. 4 is the graph

General Offices: PERU, INDIANA of Z, = 60 log, 2b/a which is the sug

gested formula using perimeter ratios.

Cable Assembly Division: HO[HESTER'"]M“““ A Dbetter empirical formula, which

[Continued on page 14]
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Smooth Action

with Smooth Power motors

Y Whatever kind of a job you may have
for small motors, you’ll probably find
General Industries Smooth Power motors
doing similar types of work. They may be
operating turntables or record changers,
powering motion displays or driving re-
cording mechanisms or industrial controls.
Whatever the work may be, these Smooth
Power motors do it smoothly, quietly and
according to specifications.

Quite likely, the motors you need will be
found in the long line of standard Smooth
Power motors. But if they’re not—if your
product calls for special service or char-
acteristics, then our engineering staff can
adapt a standard model or design a new
one for your specific needs.

Or, if you're planning new electrical or
mechanical devices of comparatively small
size, that call for motors or metal fabrica-

JULY, 1944

tion, or both, we suggest you remember
General Industries as a source of reliable
assistance. Right now, our plant and facili-
ties are at work for Uncle Sam, but when
his present business is satisfactorily con-
cluded, we’ll be ready again to start de-
signing and building peacetime products.

We'd like to have you call upon us.

THE GENERAL INDUSTRIES COMPANY
ELYRIA OHIO

THE

ENERAL

NDUSTRIES

COMPANY

www americanradiohistorv com
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MOISTURE
"Sealed Out”

7
Moisture Proof
OCTAL-TYPE BASE

HOWARD'S Octal-type base keeps out all moisture and dirt, in
spite of contraction and expansion caused by heat and cold, by
means of a gasket seated on a sealing ring. Designed for radio
tubes, crystal holders, transformers, electrolytic condensers, and
practically all types of plug-in equipment, this base is made in
natural or black Bakelite and has molded-in pins. Write today
to HOWARD for prices!
% BUY WAR BONDS x

OWARD MANUFACTURING CORP.

COUNCIL BLUFFS, IOWA

_ 108AE 408AE 108CE  208AE-  G14L-AH 108A
Min.Bay.  Min. Screw Cand.Screw Min. Screw Min.Bay S.C. Cand. Min. Bay.
Bay. /' ]

ol | A s, / |
950 DIFFERENT MOUNTING BRACKETS AVAILABLE

Producing better, more dependable Light Socket Assemblies has long been a highly
developed specialty of ours. Miniature or Candelabra Screw and Bayonet Type Sock-
ets with brackets of every conceivable shape are made to bring lamp filaments into de-
sired positions. Drake No. 100 and 200 series are regularly made to withstand a test
of 110 volts rms (or 1000 volts on request); 400 and 600 series, 1000 volts rms;
s00 and 700 series, 900 volts rms. Both 500 and 700 are underwriters approved,

500 to AC-DC, 700 for AC receivers with any length of lead

wire from 215" to 4 feet. Huge high speed production facili-
ties make possible deliveries of custom built assemblies within

3 weeks! Write us now concerning your immediate or post-
@ war needs.

PILOT LIGHT ASSEMBLIES

DRAKE MANUFACTURING CO.

1713 WEST HUBBARD ST, CHICAGO 22, U.S A,

TECHNICANA
{Continued from page 12]

duplicates the measurements exactly is
2, 124 log,, 2.4b/a.

Similarly good comparison was ob-
tained using the thin strip of width a,
distance h from the .infinite parallel
plane.

The formula is Z, 60 log, (1
2h/a) which is derived from the form-
ula for a single circular wire, Z,

60 log, 4h/d. where d is the wire
diameter.

The selectivity of the flat strip re-
sonant line can be made to approach

| the maximum selectivity of a circular

line. The maximum selectivity of
1009 was determined to occur when
a/b = 0.5 in the case of the hollow
square tube, at a frequency of 250 mc,
using a line 60 cm. long.

The bandwidths for the open line are
measurably greater and there is con-
siderable radiation.

When an elliptical outer conductor
is used the impedance can be calculated
by means of an hyperbolic transforma-
tion, and leads to confirmation of the
perimeter rule.

SHIELDING OF LOOP ANTENNAS

* The need for obtaining an eiectro-
static halance to ground in a loop an-
tenna has led to the use of a shiclded
loop. This also has the advantage of
preventing induction fields from affect-
ing the loop, but has practically no
effect upon the performance of the
loop otherwise.

The theory of the shielded loop has
been given by Mr. R. E. Burgess in
Vol. 16 of Wireless World, 1939. In
tite current issue of Wireless World,
May 1944, Mr. Burgess renews the dis-

| cussion by analyzing the case of a

single-turn loss-free loop by means of
the transmission lie equationst with
unifromly distributed constants.

The loop is indicated in Fig. 5. Tt
is assumed that the gap is narrow, and
the cross sectional area is small com-
pared with the wavelength.

When a given signal is applied to

| the loop the potential and current dis-

tributions within the shield are deter-
mined with due regard for the bound-
ary conditions at the terminals and gap.
There are two modes of propagation
represented by waves inside and out-
side the shield. The outer mode cor-
responds to a current flowing on the

| outer surface of the shield and corre-

sponding shield potentials. The velocity
is that of free space.

The inner mode corresponds to a
circulating current flowing in the loop
and the inside surface of the shield,
and corresponding potential differences

[Contistued on page 16|
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g’ SYLVANIA RADIO TUBE «FIRSTS”

SYLVANIA was first to introduce a line of 6.3-volt radio
tubes and to propose their universal use in not only auto-
mobile but home receivers.

That was back in the early 1930’s. Prior to the introduc-
tion of these tubes, therec was no agreement as to what
types of radio tubes should be used for automobile service.
Existing 2.5- or 5-volt types were either wasteful of battery
current or did not have the efficiency needed. Standardiza-
tion on G.3-volt tubes of high efficiency would make it pos-
sible to effect manufacturing economies, to avoid compli-
cated filament wiring arrangements, to save automobile
battery drain, and to improve operating efficiency.

Sylvania’s proposal met with opposition, but its common
sense won the day. More and more radio-set manufacturers

1944

* JuLY,

specified 6.3-volt tubes in all types of new equipment. And,
in time, 2.5-volt tubes became practically extinct except for
replacements.

Winning this battle of radio tube standardization, further-
more, proved to be a boon to radio broadcast listeners.
Elimination of the transformer in AC-DC sets reduced both
the size and the cost of radio receivers. Millions who other-
wise would not have been able to afford sets were able
to take full advantage of broadcast information and enter-
tainment.

You will always find Sylvania, exemplar of radio tube
quality, on the side of standardization for the mass market.

That is why it pays to sell Sylvania.

Quality that Serves the War Shall Serve the Peace

RADIO DIYISION EMPORIUM, PENNSYLVANIA

SYLVANIA

ELECTRIC PRODUCTS INC.

RADIO TUBES, CATHOBE RAY TUBES, ELECTRONIC DEVICES, FLUORESCENY
LAMPS, FIXTURES AND ACCESSORIES, INCANDESCENT LAMPS

15
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Matching a Relay .
to an output tube circuit lll\Ol\(‘S unusual consider-
ations which are sometimes overlooked. While the
results are not strictly like the above picture, they are
often nearly as unfortunate!

WHAT RESISTANCE WOULD YOU SPECIFY FOR
THE RELAY COIL IN THE FOLLOWING CIRCUIT?

*

Assume it is desired
to energize the relay
from a 2 volt D.C.

signal (positive).

*

The book says a 1S4 should operate into a 5,000 ohms plate load when
used with a 67.5 volt plate supply. Bear in mind that we wish to put as much
power as possible into the relay under conditions of minimum signal.

If the relay resistance is 5,000 ohms the plate current will be about
1.5 Ma with no signal, and about 3 Ma with a 2 volt signal. The corresponding
power values are .011 watt and .043 watt. How good is the mateh ?

A 61.5 volt circuit passing 3 Ma has a total resistance of about 22,500
ohms. If less than 259, of this is in the relay coil, it is easy to see that power is
being wasted.

Now suppose we try a resistance of about 16,000 ohms. The plate currents
with and without signal will be around 2.5 and 1.25 Ma., corresponding to pow-
er values of .100 watt and .025 watt. Since a 67.5 volt circuit with 2.5 Ma
flowing has a resistance of 27,000 ohms and we have about 16,000 in the relay
coil, our match, although apparently not perfect, is a great deal better than
before, and accounts for the large increase in relay power. The optimum
match is not necessarily at the point where !5 the circuit resistance is in the
relay, because of the non linear tube plate current characteristic. Usually the
relay resistance should be enough to drop the
plate voltage somewhere near the knee of the
plate current curve for minimum useful input

signal, with due allowance for all
circuit variations.
Beare anxious to help you on

Relay Problems. Send us the
details.

méoue RELAYS

SIGMA
RELAY
TYPE 4A

SIGMA
RELAY
TYPE 4R
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[Continued from page 14}

between the loop and shield. The
velocity will be less than the free-space
velocit)

These modes are expressed in terms
of capacitance and inductance coeffi-
cients which depend upon the geometry
of the system.

The characteristic impedance of the
outer mode is independent of the loop
and is given by Z,, 30 L,, ohms
where L,, is the inductance cocthcient
of the shield. L, 2 (log p/re
1.76) for a circular shield, where p 1s
the perimeter of the shield and 7, is
the outer cross-sectional radius of the
shield conductor. For a square os side
a, L., 2 (log p/r, — 2.16).

The inner mode for a circular loop
has a characteristic impedance of Zg,

30 (L.. L,,)). where KA, is the

VK
dielectric constant of the inner mediuns
and L,, 2 (log p/rs — 1.76) 2
log r,/r,, in which r, i1s the cross-sec-
tional radius of the loop, and », 1s the
inner cross-sectional radius of the

SHIELD T

Figure 5

shield. The term —2 log »,/r, 1s the
reduction in self inductance of the loo
due to eddy currents induced by the
loop current in the shield cross section
The effect of the eddy currents is to
neutralize the field within the shield
conductor.

For examples, the author finds that
for a screened loop 200 cm. square for
which r 25 cm, + 20 cm., and
r .03 cm, the total inductance L,
of the loop is 11.6 microhenrvs, Z,,
220 ohms, and Z,, 220 ohms, for
K, 1.0. For a sccond loop 25 cm.
square, with K, 20, » 1.25 ¢cm
vy 1.0 cm. 7o 0.25 cm, the induct-
ance I, is 0.7 microhenry, Z,,, 135
ohms, and Z,, 55 ohms.

[Continued on page 16-B)
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W. J. HALLIGAN, Pres,'denf, M. Halligan says, "Those of us who are building radio communications equip-
Hallicrafters Radio ment in this war anticipate a tremendous demand in the futire for radios and radio

telephones for plane to ground, ship to shore use, and many other applications.”

- » et

M ] i,-
“COMMUNICATIONS EQUIPMENT IS ONLY AS GOOD
AS ITS POWER SUPPLY”

“Radio equipment needs an efficient, reliable power supply,” continues Myr. Halligan,
"And for that reason, the radio industry is constantly on the alert for new and better E-L STANDARD POWER SUPPLY
power supplies and devices for adapting current for radio use. Such power supplies and MODEL 307

such devices are of inestimable value to the communications equipment manufacturer.” y y :
f qip bt For the operation of standard 110 volt AC equip

ment, such as radios and small motors, from a 6
volt battery. Characteristics: Input voltage, 6 v.
DC; Qutput voltage, 115 v. AC; Output power,
100 watts: Output frequency, 60 cycles.

Electronic Laboratories has vibrator power supplies for use wherever current must
be changed in voltage, frequency or type, or will engineer one to fit specific space,
weight and voltage requirements. E:L Vibrator Power Supplies offer many advan-
tages for all current conversion requirements up to 1500 watts as a result of devel-
opment in circuits and design pioneered and perfected by Electronic Laboratories.
E-L Power Supplies are definitely more efficient, and give substantially longer
service life. In addition, they are highly versatile, permitting multiple inputs and
outputs, any needed wave-form, great flexibility in shape and size, and a high de-
gree of voltage regulation when needed. They are economical in price and require
almost no attention or maintenance. Their dependability is being demonstrated every-
day on the fighting fronts. E-L engineers offer consultation on powersupply problems.

Dimensions: 7V2x8%x10% in. Wesght: 23V: pounds.

Write for further
information of this
and other nodels
of the extensive
E-L line.

\ R v—

WO LABORATORIES INC.

INDIANAPOLLS

VIBRATOR POWER SUPPLIES FOR LIGHTING, COMMUNICATIONS, AND ELECTRIC MOTOR OPERATION - ELECTRIC, ELECTRONIC AND OTHER EQUIPMENT

wwWwW-americanradiohistorv.com
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For a balanced loop, in which the
terminal potentials are symmetrical
with respect to the shield, and for an
air-spaced gap, the resonant frequency
f=nc/2p where p is the perimeter of
the shield, n is an integer, and ¢ is the
velocity of light. At a resonant fre-
quency the impedance appearing at the
loop terminals is zero for a loss-less
system.

The nth anti-resonant frequency
(Za o) is given by f (n—1)
c¢/p =+ f, where f, is the lowest anti-

MODEL 79-B /L__ resonant frequency. For a coefficient
SPECIFICATIONS : of coupling, k, between the shield and
FREQUENCY: continuously variable 60 to 100,000 cycles. the loop, such that k2 0.5 to 0.6 the

PULSE WIDTH: continuously variable 0.5 to 40 microseconds.

OUTPUT VOLT