BIOLOGICAL OBSERVATION OF FUNGUS
GROWTH ON RADIO-ELECTRONIC PARTS
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WIN THE WAR
BUY WAR BONDS

HE KNOWS THE INSIDE STORY!

“You will select and determine the style you want in your new
postwar radio—but it will pay you to depend on my experience as a
radio specialist, for quality performance, freedom from trouble. That
specialist is your local radio dealer.

“My years of experience and technical knowledge enable me to choose
the best postwar models with the worthwhile improvements inside.

“That’s why many of us dealers have already chosen Meck Radios.

FACE TO FACE
RECEPTION

They offer you outstanding engineering advances, as well as a repu-
tation for quality firmly established through years of building world-

famed electronic products.” o
Yours for good listening,

o+ PORTABLES s CONSOLE COMBINATIONS o gHo’_l\i'dk};ﬁ

Yowr Kudio Loabn.

LCK RADIOS

JOHN MECK INDUSTRIES, Inc., PLYMOUTH, INDIANA
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1. E. SMITH.
PRESIDENT
National Radio
Institute
31st Year of
Training Men
for Success
in Radio

You build MEASUR-
ING INSTRUMENT
above early in
Course, useful for
Radlo work t0 pick up
EXTRA spare time
money. It is a vacu-
um tube multimeter,
measures A.C., D.C.,
R.F. volts, D.C. cur-
rents, resistance, re-
ceiver output,

Building the A, M.
SIGNAL GENERA-
TOR at right will give
you valuable experi-
ence. Provides ampli-
tude-modulated  sig-
nals for test and ex-
perimental purposes.

You Build These and Many
Other Radio Circuits with
6 Kits of Parts | Supply

By the time you’ve conducted 60 sets of
Experiments with Radio Parts I supply,
made hundreds of measurements and ad-
justments, you'll have valuable PRACTI-
CAL Radio experience for a good full or
part-time Radio job!

You build the
SUPERHETERO-
DYNE CIRCUIT
above containing a
preselector oscillator-
mixer-first  detector,
i.f. stage, diode-de-
tector-a.v.c. stage and
audio stage. It will
bring in local and
distant stations. Get
the thrill of learning
at home evenings in
spare time while you
put the set through
fascinating tests!

| WILL TRAIN YOU TO START

A SPARE TIME OR FULL TIME

RADIO SERVICE BUSINESS
WITHOUT CAPITAL

The men at the right are just a few of many
I have trained, at home in their spare time, to
be Radio Technicians. They are now operating
their own successful spare time or full time Ra-
dio husinesses. Hundreds of other men I trained
are holding good jobs in practically every branch
of Radio, as Radio Technicians or Operators.
Doesn’t this PROVE that my ‘50-50 Method”
of training can give you, in your spare time at
home, BOTH a thorough knowledge of Radio
principles and the PRACTICAL experience you
need to help you make more money in the fast-
growing Radio industry?

Let me send you facts about rich opportuni-
ties in the busy Radio field. See how knowing
ladio can give you security, a prosperous future

. . lead to jobs eoming in Television and Elec-
tronics. Send the coupon NOW for FREE 64-
page illustrated book, ‘“Win Rich Rewards in
Radio.”’ Read how N.R.I. trains you at home in

i 4
{

spare time. Read how you practice building, N.RT

testing, repairing Radios with SIX BIG KITS of BE,
Radio parts I send as part of your Course.
Future for Trained Men Is Bright
in Radio, Television, Electronics
The Radio Repair business is booming NOW.
There is good money fixing Radios in your spare
time or own full time business. And trained
Radio Technicians also find wide-open oppor-
tunities in Police, Aviation and Marine Radio,
in Broadcasting, Radio Manufacturing, Public
Address work, etc. Send for free book which
pictures your present and future opportunities,
Think of the boom coming when new Radios
can be made! Think of the backlog of business
built up in all branches of Radio! And think of
even greater opportunities when Television, FM,
Electronics, can be oftered to the public! Use
only a few hours of your spare time each week
to get into Radio NOW, You may never again
see the time when it will be so easy and profit-
able to get started. Mail coupon today.
Many Beginners Soon Make $5, $10
a Week EXTRA in Spare Time
The day you enroll I start sending EXTRA
MONEY JOB SHEETS to help you make EXTRA
money fixing Radios in spare time while learn-
ing. You LEARN Radio principles from my
easy-to-grasp Lessons — PRACTICE what you
learn by building real Radio Circuits with the
six kits of Radio parts I send—USE your knowl-
edge to make extra money while getting ready
for a good full time Radio job.
Find Out What N.R.l. Can Do for YOU
MAIL THE COUPON for your FREE copy of
my 64-page book. It’s packed with facts about
opportunities for you. Read the details about
my Course. See the fascinating jobs Radio of-
fers. See how you can train at home. Read let-
ters from men I trained, telling what they are
doing, earning. No obligation. Just MAIL COU-
PON in an envelope or paste it on a penny
postal. J. E. Smith, President, Dept. 5ER, Na-
tional Radio Institute, Pioneer Home Study
Radio School, Washington 9, D. C.

These Men

i

SAMPLE LESSON FREE

I will send you a FREE Lesson, ‘¢Get-
ting Acquainted with Receiver Servieing,’’
to show you how practical it is to train for
Radio at home in spare time. It’s a valuable
lesson, Study it—keep it—use it—without
obligation! Tells how Superheterodyne Cir-
cuits work, gives hints
on Receiver Servicing, A
Locating Defects, Re- B NG ACQUAINTED WITH
pair of Loudspeaker, LF. | geceweR SERVICNG
Transformer, Gang Tun- R e
ing, Condenser, ete. 31
illustrations.

My Radio Course Includes

TELEVISION _* ELECTRONICS
FREQUENCY MODULATION
May, 1945

1 J. E. SMITH, President, Dept. SER
National Radio Institute, Washington 9, D. C.

Without obligating me, mail your Sample Lesson and 64.page hook.
FREE, I am particularly interested in the branch of Radio checked be-
low. (No salesman will call. Please write plainly.)

u} gadia Service Business of My D Aviation Radio
wn

. o . O Operating Broadcasting Stations

O Sivise TeThaSans, o R0 O Army, Navy Radio Jobs

0O Operating Police Radio Stations

0O Operating Ship and Harbor
Radio

Spare Time Radio Servicing
O Government Civilian Radio

¢If you have not decided which branch you prefer—mail
facts to help you decide.) P coupon; [foy

Name. . .

AQATESS, v pgn 798 58 55 68 638 b= BB8 48 oS HT 5 S B30 w0 wd 5 1s a5 4 a's
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Model S-37.l

Model S. 36.

hallicrafters

equipment covers
the specirum

® Hallicrafters equipment covers the radio spectrum.
From low to ultra high frequencies there is a Halli-
crafters receiver ready to meet your special require-
ments. Although certain equipment operating in the
vltra high frequencies cannot be described at present
for security reasons, the characteristics of Hallicrafters
standard line of receivers may be disclosed. This line
includes:

Model $-37. FM-AM receiver for very high fre-
quency work. Operates from 130 to 210 Mc. Highest
frequency range of any general coverage commer-
cial type receiver.

Model §-36. FM-AM-CW receiver. Operates from
27.8 to 143 Mc. Covers old and proposed new FM
bands. Only commercially built receiver covering this
range,

Model $X-28A. Operates from 550 kc to 42 Mc
continuous in six bands. Combines superb broadcast
reception with the highest performance as a versatile
communications receiver,

Model §-22R. Completes Hallicrafters coverage in
the lower end of the spectrum. Operates from 110 k¢
to 18 Mc in four bands. A.c./d.c. operatio!n.

N S
BUY A WAR' BOND TODAYI Syl

hallicrafters

THE HALLICRAFTERS COMPANY o MANUFACTURERS OF RADIO
AND ELECTRONIC EQUIPMENT o CHICAGO 16, U. S. A.

May, 1945

iﬁ

Model SX-28A.

HH

Il

Model S-22R.
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Since the unrecorded dawn of 4‘
history, communications have been =~
a symbol of strength, of civilization,
of progress.

FADA will do its share in Peace, as
it ‘has in War, to maintain American
supremacy in the never-ending develop-
ment of electronic marvels.

Dealers with an eye to the future are
eagerly looking forward to the time when
they can once more handle the newest in
Fada Electronic developments.

PLACE YOUR FAITH IN THE

o )

A\ W

A\

. Radio
OF THE FUTURE

Famous Scuce Broadecasting Begas!

FADA RADIO AND ELECTRIC COMPANY, INC., LONG ISLAND CITY, N. Y.

RADIO NEWS
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® The reproducer unit in this loud speaker was espe-
cially developed by JENSEN for use in the intercom
systems in navy vessels. It reproduces speech
clearly and sharply through high levels of noise.
Ruggedly built, it withstands extreme shock and
vibration, and is weatherproof against severe
weather exposure conditions, dust and smoke . . .
Like all yENSEN military models, this speaker is built
around the most powerful permanent magnet mate-

May, 1943

I xh‘.éu,&»__ a
3 o LTS o »

rial ever developed, ;4[///6’05(15 all JENSEN PM
Speakers will be when conditions permit.

Now being introduced for the intercom systems on
trains, and specifically designed for that purpose,
this particular model has many possibilities for use
wherever a heavy, rugged speaker with clear, sharp
speech reproduction is needed. Write for complete
engineering data on this speaker. Samples can be
furnished on proper priority.
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RELAYED-FLUX

Hliiodyie

Long before this war began
AUDAX PICKUPS were in

SELECTIVE
SERVICE

Since pickups first became im-~
portant commercially, the dis-
tinguished products of AUDAX
have heen SELECTED wherever
and whenever the requirements
were exacting.

Today AUDAX magnetically
powered pickups are SELECTED
for War contracts that demand
the highest standards of per-
formance, regardless of climatic
variations or severe handling.
Il Our stern peacetime standards,

maintained for so many years,
have proven comfortably ade-
quate to meet government speci=
fications.

The sharp, clean-cut facsimile
reproduction of MICRODYNE is
a marvel to all who have put it
to the only test that really mat-
ters . . . the EAR TEST.

AUDAK COMPANY
500-N Fifth Ave., New York 18, N. Y.

Creators of Fine
Il Electronic-Acoustical Apparatus
Since 1915

Send for your copy of our Informative
ePICK-UP FACTS™

x

BUY
WAR BONDS

IN examining several nationwide sur-

veys completed recently, we find a
considerable difference in the esti-
mated number of sets that will be
produced during the period of five
or six years following the conclusion
of the war.

According to the survey of one lead-
ing set manufacturer, it appears that
there will be an immediate demand for
at least 25,000,000 new radio receivers.

Another large manufacturer, in fact
one of the largest in the country, pre-
dicts that there will be a postwar
market for 60,000,000 receivers. That's
a lot of sets. In fact, enough to keep
our industry going full blast for ap-
proximately six years. .

Still another, this time a large tube
manufacturer, predicts that American
families will buy 100,000,000 radios
within the first five or six years after
total victory. And so the speculation
goes. The ratio of 4 to 1 based on
three surveys does not give us any
confidence that any of the above
figures could be considered as highly
accurate. All of the surveys were
conducted upon a similar basis. There-
fore, it is rather hard to understand
such a variation.

The biggest portion of the market
appears to be coming from American
families preferring combination radio-
phonograph models. One survey states
that many people have reported that
they will pay $75.00 additional for tele-
vision and will spend $10.00 additional
to have FM. When the $10.00 figure is
halved to $5.00, then almost unan-
imously they say they will want FM.
This breakdown indicates that Mr. and
Mrs. America have not as yet been
sold properly on FM or that they have
been entirely satisfied with the present
standards of AM transmission and re-
ception. Forgetting the technical
aspects, does this not prove that as
far as the average ear is concerned,
present services are adequate to sat-
isfy even critical listeners?

We would like to see a survey which
would show how many people en-
counter interference on the present
AM channels. It seems to us that
this would give a better indication as
to the true worth of the FM market.
There are now over 30,000,000 radio
homes in the United States with an
average of 1.54 sets per home. When
manufacturers get into full produc-
tion, it is estimated that the average
will rise to two sets per home and pos-
sibly more. Best guesses indicate
that over 20,000,000 families will buy
new receivers once they become avail-

www.americanradiohistorv.com

able. Of these better than 45% indi-
cate they will purchase radio-phono
models. In addition, they have indi-
cated their preference for console
types. But the manufacturers of small
sets will also find a tremendous mar-
ket for table-model receivers suitable
for use in the bedrooms, rumpus rooms,
kitchens, ete.

UNDREDS of overseas readers of

Rapio NEws have sent us letters
and many of them have pleaded to
standardize upon panel dimensions in
postwar “ham” rigs. There has been
a definite need for such standardiza-
tion for many years. The familiar
hodgepodge found in most “ham”
shacks makes anything but a neat ap-
pearing assembly.

We strongly recommend that manu-
facturers take cognizance of the fact
that their potential purchasers are
thinking along these lines and that
something be done about it.

We recommend that the front panel
of all receivers, oscilloscopes, fre-
quency monitors, etc., be standardized
at a 19” width and that holes and
slots be drilled to the amateur specifi-
cations set up many years ago. These
standards would also apply to low-
powered transmitting equipment. The
only exception would be the large
factory-made transmitters which con-
sist of elaborate band switching ar-
rangements and could not employ a
short panel width for successful me-
chanical assembly of their units.

We have long had standard panel
widths. We should like to see these
retained in their present sizes. As
long as blank panels are available,
it is a simple matter to arrange a
workable assembly and to have a far
better balanced station.

Our staff is now engaged in the
design of several postwar ‘“ham’” sta-
tions which carry out this standardiza-
tion idea. First in the series will
appear shortly.

The above does not apply only to
amateur equipment but to such units
as are used for semiprofessional re-
cording, etc. These, too, will be pre-
sented.

LOOK for few or no major changes

in the FCC’s January recommen-
dations on frequency allocations. The
oral hearings late in February and
early in March before the Commission
in Washington turned out to be largely
for the record and will not change it.
Minor adjustments in the FM-tele-

(Continued on page 88)

RADIO NEWS
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Oue Central Source for /U Types of Tnudusitnial

ELECTRONIC TUBES

*

*

RECTIFIER
POWER
CONTROL
PHOTO-ELECTRIC
TRANSMITTING
RECEIVING

*

RCA
G. E.

RAYTHEON
AMPEREX
EIMAC
TAYLOR
and other
well-known makes

*

STOCKS ON HAND FOR

Tmmediate Deliverny

ou get the exact type of tube you require . . . in the shortest EVERYTHING IN
time possible. .. at Allied. For here you have the advantages ELECTRONICS AND RADIO
of a complete, centralized service on all types of industrial ® It’s faster and simpler to get all
electronic tubes. Many of these tubes are “on hand” for rush your electronic and radio supplies
. . from this one central source. We carry
delivery to the Armed Forces, Industry, Government Agencies, the largest and most complete stocks
Communication Services and Research Laboratories. What- of parts and equipment under one
R roof . . . ready for immediate ship-
ever you need...one contact is all you make...one order ment. Besides, our procurement ex-

perts are in constant contact with all
leading mandufacturer< This corgplete
service speeds supply of many diver-
Helpful BUYING GUIDE Sent on Request sified needs. Engineering service is

WRITE, WIRE OR PHONE HAYMARKET 6800 available.

ALLIED RADIO

CORPORATION
833 W. Jackson Blvd. - Dept. 'I-EE-S « Chicago 7, lllinois

st SUPPLIERS OF ELECTRONIC PARTS AND EQUIPMENT TO INDUSTRIAL AMERICA

is all you write. To save time and work, call ALLIED firsz!

San P
o T kb ot Electronic Tubes, Rectifiers, Power Supplies, Int: g Systems, Sound Systems, Photo-Cell Equipment, Batteries,
Chargers, Converters, Generators Supplres for Reslstance Welders, Fuses, Test Instruments, Meters, Broadcast Station Equip-
ment, Relays, Cond , Cap ] Rh , Transformers, Switches, Coaxial Cable, Wire, Soldering lrons,
Mrcrophones Speakers, Technical Books, etc.
BUY MORE WAR BONDS s 3
May, 19453 9
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The man behind the desk watched the smoke from his cigarette rise slowly in graceful
patterns and then thin out. Through his crowded mind, the words throbbed again and
again—there’s work to be done . . . there’s work to be done . ..

His job as production manager of the plant had always been tbugh. But never, before
the war, had there been the personal urgency in his work that existed now—an urgency
that was not for mere personal gain. No, there was a bigger reason.

Somewhere far away . .. it was impossible to imagine just where . . . there were three

sons whose very existence depended, in part, on such things as the equipment his plant
was turning out. :

There was Doug, a radioman in the Navy, now probably with
the task force that was harassing Tokyo . ..

And Ted, so proud of his Signal Corps, was in France plodding
over the terrain stringing his precious telephone wires behind
him ...

And Mitchel, the baby of the family and a bomber pilot, his
whereabouts were still a big question mark in the man’s mind...

All three were depending upon him. Suddenly, the man straightened up. This was no way
to produce! This was no way to get the goods to the fighting fronts! As Doug and Ted
and Mitchel had remarked as they went their respective ways-—there’s work to be done.

Yes, there’s work to be done . . . lots and lots of work before this

war 18 finally and completely over. It is not the personal assignment

of Doug or Ted or Mitchel or this man, their father. It is an assign-~

ment that atl Americans must continue to share. It is an assignment

demanding faster, greater production . . . more purchases of bonds

. . more donations of blood . . . more conservation of paper and

serap and other critical materials. It is an assignment that demands

. continued total mobilization, continued cooperative effort to finish
the work there is yet to be done.

ANSWER THE
RED CROSS
ROLL CALL

WITH YOUR
WANYFACTURERS OF SHORT WAVE « TEITWISION » RADID - SOUND FOUIPMENT DOLLARS

can Radie Hadware Ceo., Fne.

152 MACQUESTEN PARKWAY SOUTH . MT. YERNON, NEW YORK

RADIO NEWS
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The eyes of the nation’s transportation indus-
try are on Cleveland these days, for it is there
that the world’s first taxicabs equipped with
two-way radio are being demonstrated by the
Cleveland Yellow Cab Company.

Officials say that dispatching has proved so
much more efficient that future fleets similarly
equipped will eliminate millions of miles of
wasteful “dead” cruising. And they also report
that Raytheon High-Figelily Tubes, used in
both transmitter and receivers, provide clear,
dependable reception—even in the tunnels
under Cleveland’s Terminal Tower.

This application of Raytheon Tubes is just one
of many being planned for the postwar period
by progressive manufacturers in the electron-

ics field.

Ly

iy All Four Divisions

ations Have Been Awarded

Army-Navy *‘E'’
With Stars

RAYTHEON

Hopte PeclelrZy

ELECTRONIC AND RADIO TUBES

May, 1943

'CLEVELAND YELLOW CAB COMPANY
- Uses RAYTHEON TUBES

in world's first taxicabs with two-way radio!

If you are a radio service dealer, you, too,
should realize that Raytheon’s combined pre-
war and wartime tube experience will result in
even better tubes for all uses. Keep an eye on
Raytheon . . . and watch for a Raytheon mer-
chandising program that will help you be more
successful, in the peacetime years ahead, than
you’ve ever been before!

e e e

Increased turnover and profits . . . easier stock control
. . . better tubes at lower inventory cost . . . these are
benefits which you may enjoy as a result of the
Raytheon standardized tube type program, which is
part of our continued planning for the future.

Raytheon
Manufacturing Company
RADIO RECEIVING TUBE DIVISION

Newten, Massachusetts — Les Angeles
New York — Chicago — Atlanta

www.americanradiohistorv.com
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16000 Series

Transmitting Condensers

A new ber of the “'Designed for Appli-
cation’ series of transmitting variable air
capacitors is the 16000 series with peak
voltage ratings of 3000, 6000, and 9000
volts. Sturdy construction, thick, round-
edged, polished aluminum plates with 1%
radivs. Constant impedance, heavy current,
multiple finger rotor contactor of new design.
Available in all normal capacities in single
and double sections.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

M

| lengineers

Presenting latest information on the Radio Industry.

THE MONTH OF MAY appears des-
tined for radio history. For that
month should see definite decisions
on all frequency allocations including
those below 25 mc., which as yet are
to be published. The most complex
portion of the study covering the
10-30,000-mec. spectrum is now in the
polishing stages.

Industry presented its arguments
for modification of the proposals is-
sued January 15, during a three-and
a-half day session which began on
February 28. FM problems occupied
most of the debating time. As re-
vealed last month, Panel 5 of the
RTPB and the FM Broadcasters, Inc.,
were completely opposed to the 84-
102-mc. move. Panel 5's report chal-
lenged Dr. Norton’s calculations as
inaccurate and offered the testimony
of Dr. Beverage to disprove Dr. Nor-
ton’s presentation. They indicated
that their recommendations were in
accord with the technical data sup-
plied by Dr. Dellinger of the Bureau
of Standards and Dr. Beverage of
RCA Labs. The Panel said that Dr.
Norton had based his conclusions on
linterpretations rather than factual
material.
| An unusually thorough analysis of
the industry’'s FM challenge to Dr.
Norton’s data appeared in a special
memorandum prepared by Major E.
H. Armstrong, Dr. H. H. Beverage,
and Charles R. Burrows, who is with
Bell Labs. The report was made in
collaboration with Dr. W. G. Pickard,
a consulting engineer; Dr. H. T. Stet-

ison of MIT; and Stuart Bailey, con-

sulting engineer with offices in Wash-
ington, D. C. Discussing this chal-
lenge, Major Armstrong stressed the
fact that the FM assignment problem
was the most important that the Com-
mission has ever had to solve. It was
the Major’s belief that the technical
and economic aspects provided by a
solution to the problem will be of
material importance to the radio in-
dustry in which FM is scheduled to
become a vital factor. Major Arm-
strong pointed out that the phenomena
involved are understood by but a few
and even these experts
declared the subject to be a compli-
cated one.

The three problems that caused the
FM followers and Dr. Norton to dis-
agree were F2 layer, sporadic E sky-
wave transmission, and tropospheric
wave transmission. The F2 layer
consists of reflections from the highest
electrified strata of the upper at-
mosphere. Major Armstrong said
that interference from this transmis-
sion was predicted for frequencies
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now being used in FM broadcasting
during the peak years of the eleven-
year sunspot cycle. Only during the
daylight hours of the winter months
can this type of transmission take
place. He said that it can occur over
long distances and generally appears
a couple of thousand miles away from
the transmitting station skipping over
the intervening territory. At the pres-
ent time he said this interference is
occurring at much lower frequencies
than are being used at present. As
the sunspot cycle is approached, the
wave frequency at which this inter-
ference occurs increases. It is this
point that has prompted the contro-
versy, which is, how high the fre-
quency will go when the sunspot is
at maximum.

Analyzing sporadic E, Major Arm-
strong said that this transmission con-
sists of reflection from a lower or
intermediate level due to ionized
sections of the atmosphere. It is,
however, more or less independent of
the sunspot cycle. It has been known
to occur during daylight or darkness
but it is more prevalent during the
summer. As the frequency increases
this form of transmission decreases.
Major Armstrong said that the rate
at which it decreases is not too well
known. Skipping is also a character-
istic of this form of transmission.
According to the Major, its effect. is
noticed at 500-1000 mile distances.

Bending of the waves at points
within a few miles of the earth’s sur-
face, provides the tropospheric form
of wave transmission. The Major said
that this form of transmission is also
independent of the sunspot cycle and
occurs during daylight or darkness.
The effects of these waves appear to
increase with the frequency of the
transmission, but according to the
Major, there isn't much information
available as to the rate of change.
Oddly enough, this form of transmis-
sion has no skip distance, revealed
the Major; instead it makes its pres-
ence felt over an area that may ex-
tend over hundreds of miles around
the transmitting station.

Since the F2 layer transmission was
considered to be more important as

‘an interference factor than the sporad-

ic E, according to testimony offered
by Dr. Norton, Major Armstrong
dwelt at length on F2 layer trans-
mission. Major Armstrong pointed out
that - the Bureau of Standards in
Washington has studied for many
years the relation between the con-
dition of the ionosphere and long dis-
tance transmission by way of the F2
layer. He said that they have devel-
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“Control of the air’’ today means more than massed firepower and numerical dominance
by aircraft; it means control of communication channels . . . and better detecting devices
—better directional finders—better protective equipment. The air today is filled with
high-frequency impulses, activated by radio and radar. And helping assure that suprem-
acy are Delco Radio products, ranging from compact mobile radio sets in combat
vehicles, planes and ships, to highly intricate electronic equipment. They represent the
effective combination of engineering vision and manufacturing precision that safe-
guards the performance of all Delco Radio equipment, wherever it serves and whatever
its purpose. Delco Radio Division, General Motors Corporation, Kokomo, Indiana.
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oped a technique for predicting the
frequencies for which transmission
may occur over specified distances.
This information served as a basis of
appraisal in the RTPB report, he
indicated. Major Armstrong then dis-
ciosed that Dr. Beverage had testi-
fied that the highest transmission
frequencies from Europe which he
had ever observed by F2 layer trans-
mission was 45 megacycles and the
highest from South America was 43
megacycles. :

Major Armstrong said that Dr.
Norton had predicted transmission on
the F2 layer running up to over 100
megacycles, which was about twice
as high as has been heretofore ac-
cepted as the upper limit for this type
of transmission.

Using the equator as a focal point
of study, Major Armstrong said that
since the equator is approximately
3,000 miles from the eastern centers
of population and since the longest
single hop which can take place is
about 2200 miles, transmissions coming
from South America must arrive in
the eastern United States by two,
three, or more hops. It is important,
he said, that the condition of the ioni-
sphere at each point of contact be
considered. In Dr. Norton’s predic-
tions, according to Major Armstrong,
only the point over the equator, or
the strongest link in the chain, was
considered.

The television observations from
London made by Dr. G. W. Pickard
at Seabrook Beach, New Hampshire,
during two years of the sunspot cycle
(which began in 1936) were also re-
vealed by Major Armstrong in his
testimony. He pointed out that Dr.
Pickard had reported signal peaks of
about 10 to 20 microvolts per meter
at an antenna height of 50 feet on
41 megacycles, and a substantially
weaker response on 45 megacycles
(on sound channels). It will be re-
called that Dr. Norton and Mr. Allen
of the FCC had applied data on tele-
vision reception from this London
station as an interference factor basis
in their discussion. Accordingly, Ma-
jor Armstrong was quite keen in
presenting testimony that challenged
the FCC experts’ data.

Major Armstrong also offered data
from a paper on transatlantic recep-
tion of London television signals by
D. R. Doddard, which appeared in the
IRE Proceedings in 1939, to further
support this television testimony.
According to this paper, during only
10% of the days listened did the signal
on a 45-megacycle channel rise over
10 microvolts per meter. Major
Armstrong pointed out that the peak
power of the London television trans-
mitter, when modulating white, could
have produced at the receiving point
on Long Island, on the basis of an
inverse distance field, a maximum
value of field strength of 170 micro-
volts per meter.

Discussing sporadic E interference,
Major Armstrong pointed out that
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there appears to be no problem be-
tween low-powered stations capable
of covering 50 miles or less with
antennas having heights of 1000 feet.
He also pointed out that if the an-
tenna heights were half as high, the
interference problem also would be
minimized.

To eliminate all possible suspicion
that he had a selfish motive for keep-
ing the FM band at its present assign-
ment, Major Armstrong offered to
surrender all royalties for a year.
His concluding recommendations were
that the 44-108-megacycle band be
distributed so that .amateurs would
receive the lower end, FM would
begin close to its present point and
extend about 30 megacycles and tele-
vision should have the remaining
upper frequencies.

Dr. Norton presented a compar-
atively brief analysis of the reasons
for the upward move of FM. Prior
to the presentation of Dr. Norton's
testimony, FCC Commissioner E. K.
Jett praised Dr. Norton for his out-
standing work throughout the world,
during the past years, on wave propa-
gation. FCC Chairman Paul Borter
complimented Mr. Jett for offering
this statement which was entered
into the record. Dr. Norton said that
his conclusions were based on exten-
sive field tests. He pointed out that

‘he had driven over hundreds of miles

of roads in the eastern part of the
country observing field intensities and
listening to the signal noise ratio in
level, hilly, and mountainous areas.
He realized during these tests, he said,
that FM would provide effective serv-
ice if it could be free of interference
problems. As a result of these trips
and a study of the data on sporadic E
presented by Dr. L. P. Wheeler, also
of the FCC, he said he realized that
this skywave interference would be
sufficient to substantially reduce FM
service areas.

His report showed that sporadic E
on 44.3 me. was received in the vi-
cinity of Atlanta, Georgia, from a
station in Paxton, Mass., during 12%
of the time in July, 1944, with suffi-
cient intensity to record the inter-
ference at a 50 microvolt contour.
He said that his analysis of the Bu-
reau of Standards’ data on sporadic E
indicated that this interference would

" be expected to exist for a much smaller

percentage of the time above 80 meg-
acycles. Clarifying the cochannel low-
powered station operation problem,
Dr. Norton said that the actual area
free from sporadic E interference will
be exactly the same regardless. of
power used so long as the power is
the same for both stations. There-
fore, when sporadic E interference
exists, it will cause cochannel stations
to interfere with each other through-
out all areas beyond a certain distance -
from each station. He pointed out
that the use of low power will not
correct this situation, and accordingly,
rural low-power station listeners
(Continued on page 18)
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For Good Jobs TODAY...
TOMORROW...LEARN

~ of Radio-Electronics needs many [
trained men! Let DeFOREST’S show
you how to get ready to take advantage
of the breaks—the good jobs—the satis-
fying pay checks of today—and the
bright postwar opportunities of tomor-
row. Write for DeFOREST’S big, free
book—“VICTORY FOR YOU” and col-
orful kit supplement.

Consider Radio’s Many Fields
See how you may cash in on a vast field
that includes F.M. Radio, Communica-
tion Radio, Electronics, Broadcast Radio,
Motion Picture Sound, Radio Sales and
Service—or a Radio business of your own.

Start a Business of Your Own
See how DeFOREST’S has helped many
get their start in Radio-Electronics—
helped them to good pay jobs in one of
our most promising industries—others
to preferred military classifications with
higher ratings, better pay. Helped others
to full or part time sales and service
‘businesses of their own.

Employment Service!
DeFOREST’S also provides an effective
EMPLOYMENT SERVICE which has
long-established contacts with many em-
ployers who use DeFOREST’S trained
Radio-Electronic men.

Mail the coupon Now—Today!
See how ‘DeFOREST’S can help YOU
get started toward this fascinating
work by means of its effective “A-B-C”’
Training Method—in your spare time.

VETERANS: Check coupon

below for special information.

READ WHAT THESE MEN SAY ABOUT DeFOREST’S TRAINING

T HE fast-moving Opportunity Field -

The Billion Dollar Radio-
Electronic Industry, with
its Manufacturing, Servic-
ing, Broadcasting, Com-
munications, and many
other promising fields, in-
vites your careful consid-
eration. See how DeFOR-
EST'S helps you prepare
for a good pay job, or a
business of your own in one
of America’s most prom-
ising, interesting fields.

DeForest’s Home Troining offers instruc-
tion in Motion Picture Sound Equipment,
FM Raodio and Television. Residentiol
Training in modern Chicago laboratories
is also available. Write for details.

“I have obtained employment with “I cannot impress too strongly on
the. ... .Mgg. Company. They speak anyone who may be considering taking
highly of DeForest’s students and state your course the value of both the train-

they have had excellent results with
your men whom they have employed.”
Clifford Taylor, Mass.

““As a result of DeForest’s Training,
I am doing very well. If my income
doesn’t range between $50.00 and $75.00
per week, I figure something is wrong.”
Lyle Rielly, Wisconsin

“But the credit must go to you and
your employment service for placing
me in this job when I really needed
one. I shall always be grateful for the
help and guidance given me by you
and DeForest's Training. Thanks a
million.” — Earl Eichelberger, Illinois.
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ing and the employment service that
goes with it. This service is not merely
an empty promise, but a truly con-
scientious effort that continues until its
job of preparing you is done."” — Philip
Cummins, New Jersey.

“I am amazed-at the many subjects
I have learned with DeForest’s. I also
want to praise your motion picture
lessons. It is truly amazing, how well
the action of electricity is brought out.
1 feel safe in saying that no book could
ever establish effectively those princi-
ples and actions so well in my mind.”
—-Yale Scherr, Texas.

E. B. DeVry, President
| DeFOREST’S TRAINING, INC.
| 9535-41 N. Ashland Ave., Dept. RN-B5
| Chicago 14, Illinois, U.S.A.
| Please send me your “VICTORY FOR
| YOU” book and KIT FOLDER, FREE.
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0 If under 16, check here for special information.
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18

www.americanradiohistorv.com


www.americanradiohistory.com

Camp Coles Signal Laboratories.
Red Bank, N. J.

The Laboratory . . . here are born electronic weapons that are making
history. Our American systems. of army communications have proved mighty
factors in our fighting successes, due primarily to the remarkable achieve-

ments of the Signal Corps Laboratories, known as SCGSA, comprising a
chain of research units under one centralized supervision. At one of these
Laboratory Units, Camp Coles (pictured above), was conceived the
SCR-694, a compact, lightweight, highly versatile and efficient two-way

radio telephone and telegraph outfit, for use in vehicles, as a portable
ground station or front line command post.

It is a pleasure to give full recognition to the creative genius and organi-
zation of SCGSA and the really vital work it accomplishes, necessarily

without public attention. % s

President, The Rauland Corporation

VEHICLE OPER

Photos courtesy U. S. Army Signal Corps

RADIO . « RADAR - - COMMUNICATIONS - -

Rauland esteems it a high honor to have been
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Whether in a foxhole
or jeep, in jungle or
on the beach, in a
tropical downpour,
blizzard or surf, the
SCR-694 can “‘take
it.” When its switch
is pressed, this radio

is ON THE AIR.

unit in Central Burma.

SOUND

SCR-694 in operation with
America's newest fighting

Quotes from field reports
—from the Pocific:

*‘During o rainstorm the
694’s were the only sets in
one section thot remoined
operotive.’’

‘“The weight of the set, its
construction, its feotures
such os crystol control, etc.,
moke it ideal for use in
amphibious operations.*’

~— From airbarne source;

“One set (SCR-694) londed
in o stream of woter and
although completely sub-
merged {time undeter-
mined) worked normolly.”

SCR-694 TRANSMITTER-RECEIVER

Weight 22 Ibs. % range sufficient for vehicle
vse & waterproof and fungus proof % ideally
adapted to jungle or sub-zero operation %
powered by hand generator, gasoline engine
or vehicular vibrator power supply % con-
verted from vehicle to field use immediately.

Electroneering is our business

TELEVISION

THE RAULAND CORPORATION ¢+ CHICAGO 41, ILLINOIS

selected by SCGSA for the development of SCR-694
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These two Johnson sockets have

identical shape and size. Only o
ceramic expert can tell them apart yet
the No. 209SB regularly sells for more
than twice as much as the No. 209.

Our customers know that there are
hidden values in the No. 2095B. It has
best quality, low loss, steatite insula-
tion and beryllium copper contacts.
While the No. 209 is correct for certain
applications it does not have these ex-
pensive special materials. Each socket
wauld be a logical choice in its proper
place. Although the difference is not
visible to the untrained eye, it would be
very obvious in a carefully gauged per-
farmance test.

Not oll of our customers far the
Na. 209SB go into these details. They
merely buy the socket for the hidden
values which are built into every John-
son product, since they take Johnson's
recommendations with .confidence.

There are Johnson sockets for every
tube type, in addition to the above old
standbys.

Data far both types:

Diameter __.______ 2 13/16”
Height _ . _______ 1%”
TYPE oo UX BASE

Mounting centers __.2 5/16"
Ask for Catalog 968Z

& famous name in Madio

E. F. Johnson Co.. Waseca, Minn.
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(Continued from page 14)

would suffer from this interference.

Dr. Norton pointed out that the
tropospheric wave problem can be
overcome by simply increasing the
geographical separation between co-
channel stations on the higher fre-
duencies. '

Because of security reasons Dr.
Norton was unable to discuss in
full detail- the F layer interference
data that provided his conclusions.
He suggested a closed session under
military supervision for a discussion
of this problem. Major Armstrong
agreed to attend such a session. Other
experts including Dr. Jolliffe of RCA,
and Dr. Burrows also agreed to ap-
pear. An associate of Dr. Beverage
indicated that Dr. Beverage would be
present too. The sessions covered a
two-day period, and it is believed that
several other experts, in addition to
those just mentioned, from industry
and government, attended. Since all
the testimony was impotuinded by the
military, no statements were available
as to any decisions that were reached.
However, it is believed that some re-
port will be issued when the final
allocations program is announced.

RECEIVER MANUFACTURERS
WERE DIVIDED in their opinions
on the FCC move of FM. John D.
Reid of Crosley supported the FCC's
proposal by offering five receiver-
design features that would be pro-
vided by the move upstairs. The ad-
vantages offered were: 1) removes
television from the high side-band
image, thus allowing the best over-all
stability to be obtained; 2) enables
band-pass input circuits to be used;
3) reduces likelihood of long-distance
interference; 4) reduces amplitude of
ignition interference; and 5) enables
a built-in antenna to be used.

He said that tuning of the input
circuit of an FM receiver on the higher
bands will not provide any appreciable
attenuation of the adjacent local chan-
nel station. Comparing this to the
standard AM band, he said that an
average of 12-decibels attenuation of
the adjacent local channel is obtained
from a single-tuned input circuit. He
also pointed out that the 84-102-mega-
cycle band is small enough percentage-
wise so that antenna gains of approx-
imately two can be obtained from
band-pass circuits. The use of a
band-pass input circuit simplifies re-
ceiver- design, improves image-fre-
quency attenuation, and reduces re-
ceiver cost, emphasized Mr. Reid.

Mr. Reid also pointed out that an
increase in width of the FM broadcast
band would require a wider channel
spacing than 200 kilocycles between
stations. This comment was prompted
by the suggested expansion of the FM
band to 78-108 megacycles which, he
said, would greatly increase receiver
selectivity problems and cost.

M. L. Levy of Emerson Radio also

supported the FCC proposal. He’

pointed out that his company realized
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the ‘many problems involved in high-
frequency receiver design, but they
were also aware that the transfer to
the higher frequencies would provide
for improved results. Discussing the
technical revisions necessary, he said
that while a new intermediate fre-
quency will be required for the higher
channels, the problem is not a com-
plicated one, for the industry is quite
familiar with high-frequency i.f. de-
sign. There should be no difficulty in
designing a suitable antenna system
either, he said. The higher frequencies
afford a tuning ratio that is less than
at the lower frequencies, for the same
number of channels, according to Mr.
Levy. This, he said, is quite an ad-
vantage.

Several manufacturers opposed the
FCC recommendations, stating that the
changes in frequency would involve
new designs that would delay FM
progress from one to two years and
also increase receiver costs. Among
those in this opposing class were
Stromberg-Carlson and General Elec-
tric. :

Interesting festimony supporting the
FCC move was presented by Cyrus
T. Read of Hallicrafters. Mr. Read
said that the phenomena of sporadic
long-distance transmission was very
well known. He cited the interference
experiences of amateurs operating
between 56-60 megacycles with low
power. Reports issued by the ARRL
indicated that little interference was
encountered between 112-160 mega-
cycles, disclosed Mr. Read. Comment-
ing on the expense involved in convert-
ing receivers or developing new
receivers, he said that it was entirely
possible to build an inexpensive and
simple converter that could raise the
frequency range of present FM re-
ceivers with a minimum of trouble.

The simplicity of installation of a
low-cost converter was described in
a surprise post-hearing meeting by
George Turner, chief of the FCC Field
Division engineering department. He
testified at a special session several
weeks after the February hearings
had been completed that his depart-
ment had built and successfully op-
erated a converter costing less than
$9, using materials readily available
at most retail stores. In a demonstra-
tion he connected the converter to a
popular brand high quality FM re-
ceiver and tuned in the FCC low-
powered transmitter operating on 97
megacycles without much trouble.
During the demonstration Mr. Turner
also used the converter described by
Mr. Read of Hallicrafters quite ef-
fectively.

TESTIMONY ON THE ACTUAL
QUANTITY OF FM RECEIVERS
THAT HAVE BEEN MADE was
replete with surprises. The figures
were offered by Dallas Smythe, Chief
of the Economic Division of the FCC
accounting department. He reported
that only 13,388 exclusive FM receiv-
ers have been manufactured to date.
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- KNOWLEDGE

A COMPLETE
RADIO SET

Just Our! FREE!

’How to Read Radio

Diagrams and Symbols*’/
.« - @ valuable new book which explains in
simple, non-technical English how to read
and understand any Radio Set Diagram.
Provides the guick key to analyzing any
Radio circuit. Includes translations of
all Radio symbols. Send for this FREE
book now while supply lasts and along
with it | will send you another big
FREE book describing my Radio
Electronic training.

There’s only one right way to learn Radio Electronics. You must
get it through simplified lesson study combined with actual *‘shop™
gractice under the personal guidance of a qualified Radio Teacher.
t’s exactly this way that Sprayberry trains you . . . supplying
real Radio parts for learn-by-doing ~experience right at home.
Thus, you learn f{faster, your understanding is clear-cut, you
acquire the practical *know how'' essential to a good-paying Radio
job or a Radio business of your own.

A Bright Future Ahead
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tacular opportunities in Television, Frequency Modulation, In-
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perience, The Course starts right at the beginning of Radio, even
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SPEED TESTER
SUPREME MODEL

* Design proven by over 5 years pro-
duction

* Dual D.C. Sensitivity—25,000 ohms r
o per volt and 1000 ohms per volt.

* Matched resistors of 1% accuracy \.
* Push button operated—no roaming
test leads 'él

* Open face—wide scale 41/,"
40 microamperes sensitivity.

meter.

¥ | Microampere first scale division.

SPECIFICATIONS :

DC MICROAMPEHES
00 mlcroamperu
DC MILLIAMMETE
0-7-35-140-350 mllllamneru
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0-1.4-14 amperes
DC VOLTS, 25,000 OHMS PER VOLT:
0-. .5-1-35 -140-350- 700-1400 vol(s
D.C. VOLTS, 1000 OHNMS PER VOL
©0-3.5-7-35-140-350-700-1400 volls
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0.7-35-140- 350 100 1400 volts
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7-35-140- 3!0 700 1400 volts
DECIBEL METE|
O db to nllll 48 db
OKMMETER
0-500- 5000 50.000-500.000 2KMS F
0-5-50 MEGOKMS 3
POWER SUPPLY !
Battery Operated 3

AN

With the above specifications the Supreme
Model 592 Speed Taster maets today's re-
qmremon's for general laboratory use, as-
sembly line tests and mspochon radio and
other electronic repair and maintenance.

sUPREME

TESTING INSTRUMENTS
@

SUPREME INSTRUMENTS CORP.

Greeniood, Mis., U, 5. 4.
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The greatest bulk, 365,648, were com-
binations. Mr. Smythe also said that
16,719 FM adaptors have been manu-
factured. Discussing the relative
costs of this equipment, Mr. Smythe
said that exclusive FM receivers cost
over $3,000,000; combinations were
valued at over $71,000,000; and the
FM adaptors’ cost was slightly over
$800,000.

A NOVEL RADIO SERVICE was
proposed by Doctor Daniel E. Noble
of Galvin in his testimony on limited
private telephones. He pointed out
that while the FCC provision of fre-

quencies for a citizen’s “walkie-talkie” -

service was admirable, it did not re-
place the limited private telephone
proposal he had in mind in his original
testimony. In the 460-470 megacycle
band severe shadowing effects may be
encountered, said Doctor Noble. This,
plus the high battery drain and lim-
ited receiver sensitivity would make
the “walkie-talkie” service impracti-
cable for private telephone use. To
overcome this problem, Doctor Noble
proposed a provisional radio service
which would provide for a new classi-
fication to be known as a class two
provisional station.

Such a station would be portable or
portable-mobile of 1-watt output, with
a crystal-controlled transmitter. FCC
approval would be required for station
design. Manufacturers would also
receive certificates of approval from
FCC for their designs. Such equip-
ment would be quite useful in com-
munications service, at bridge con-

structions, road building, and other

similar points.

A channel somewhere between 30-
44 megacycles was suggested by
Doctor Noble for this service. Com-
menting on the interference problems
that might prevail, he pointed out that
there are today several thousand por-
table 1-watt FM stations operating on
the 42-48-mec. band without any inter-
ference problems.

Doctor Noble said that the simpli-
fied licensing procedure and liberali-
zation of FCC rules for these stations
would provide a very useful low-pow-
ered service that would benefit com-
munities as an emergency and pro-
tective utility.

| FIVE FM STATIONS WILL SOON

GO ON THE AIR in an experimental
program to study FM operation. The
WPB has given permission to WAPI,
Birmingham, Alabama; KLZ
(W9XLA) Denver; WDH (W1XMR)
Boston, Mass.; WITH (W3XMB) Bal-
timore; and WGST, Atlanta, Georgia
to purchase 1-kilowatt transmitters.
The transmitters were built prior to
the war, but were frozen because of
war restrictions. With these trans-
mitters on the air the FCC hopes to
be able to compile data that will assist
them in appraising allocations and
station locations.

The Birmingham station will op-
erate on frequencies in the present
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and in the proposed bands. The trans-
mitter in Denver will employ relay
stations at the fringe of its service
areas to study terrain reaction. A new
type of horn radiator antenna will be
used by the station in Boston, which
will also operate on the present and
the proposed FM bands. Cochannel
interference problems will be studied
by the station in Baltimore, which
plans to broadcast simultaneously
with W3XO in Washington. This sta-
tion is owned by Jansky and Bailey.
WGST is operated by the Georgia
school of Technology who will study
FM operation in its many phases.

It is also possible that the WPB
will assign transmitters to W9XEV
Evanston, Ill.,, and the Cowles Broad-
casting Co. for a station in New York.
The Evanston, Ill., group plans to use
the present frequency and the pro-
posed frequency assignments and per-
haps also apply pulse modulation,
which was described in this column
last month.

TELEVISION GROUPS WERE IN
FULL SUPPORT OF THE FCC
PROPOSALS. Speaking for Philco,
David B. Smith said that the 12 chan-
nels proposed by the FCC for imme-
diate commercial television, plus those
which may later be added, will permit
several hundred stations to go on the
air after the war and provide a large
part of the public with a regular tele-
vision program service on at least
one channel. Complete agreement
with the Commission, that years will
be required to fully develop television
in the 480 to 920 megacycle experi-
mental band was also cited by David
Smith.

Former FCC Commissioner, Com-
mander T. A. M. Craven, who is now
with Cowles, supported the FCC pro-
posals, but stressed the point that the
high frequencies should not be set
aside for future use. He pointed out
that it was entirely possible that man-
ufacturers may be able to supply high-
frequency television equipment six
months after commencement of manu-
facture instead of twelve, as previously
believed. To support this evidence
he read a letter from one prominent
manufacturer. If such equipment is
available, said Commander Craven,
and we can demonstrate high-defini-
tion pictures and color, it would be
wise to assign higher frequencies as
quickly as possible after the war and
thus avoid confusion. He said that
if we can demonstrate this improved
form of television shortly after the
war, the public will certainly choose
the better form of television available.
When questioned about the u.h.f. re-
ceivers that will be necessary he said
that one manufacturer had arranged
to provide them within a short period
of time.

SOME STRIKING DATA ON TELE-
VISION was offered by Dr. Thomas
T. Goldsmith of the Du Mont Labora-

(Continued on page 92)
RADIO NEWS
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He has mastered his craft. Each movement of his sure, deft hands
adds Meissner quality to the precision electronic equipment he
builds. Dedicated to the armed forces today, tomorrow his
skills will mean Meissner precision-built products for you.

- "-lllllt
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They live in the future! Through their hands pass the work
of Meissner’s “precision-el,” embodied in Meissner pre-
cision-built electronic equipment now going to our armed
forces. Many of the parts they now handle as part of their
daily routine will mean new comforts in postwar living.

May, 1943

MT. CARMEL HAS
AN EYE TO THE FUTURE

“Personnel” is an outmoded word in the little city of
Mt. Carmel, Ill. Why? Because it has been replaced by
““precision-el,” a word that more aptly describes the
men and women whose skills and enthusiasm produce
Meissner precision-built products for a world at war
and who will soon help rebuild a world at peace.

A stene “Behind the Front.” Skilled Meissner workers are turning out vital
electronic war equipment. Their “know-how'’ means dependable weap-
ons for our boys at the front now — it will mean better performance

for you in tomorrow’s products.

“Step Up" OId Regeivers!

These Meissner Ferrocart
I. F. input and output
transformers are getting top
results in stepping up per-
formance of old worn re-
ceivers. Special powdered
ironcore permits higher ““Q"’
with a resultant increase in
selectivity and gain, now
available for frequency
range 127-206. Ask for num-
bers 16-5728 input, 16-5730
output. List $2.20 each.

WEISSVER

MANUFACTURING COMPANY « MT. CARMEL, ILL.

www.americanradiohistorv.com

ADVANCED ELECTRONIC RESEARCH AND MANUFACTURE

Export Division: 26 Warren St., New York; Cables Simontrice
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THE PAST RECORD OF WILCOX
IN RADIO COMMUNICATIONS EQUIPMENT

Is Your Promise for Future Performance

For many years, Wilcox installations have

erformed distinguished service in the
Eight control operations of the major air-
lines of the nation and at broadcasting
stations. During war years, new manufac-
turing techniques and new products have
been developed to meet military needs.

Now, while Uncle Sam’s orders have first
priority, . . Wilcox Radio communications
equipment is becoming available again. An
expanded and improved line is being de-
veloped and completed to continue the
leadership long associated with the Wilcox
trademark in the field of radio equipment.

22

96-200C Transmitter designed for navigation aid, point to point, facsimile, radio tele-

type, or telephone-telegraph radio unit.
SPECIFICATIONS ;
Power Output, 2500 watts. Power, 36A Rectifier.

#S7TAT2500 WATT LOW FREQUENCY TRANSMITTER '

Frequency Range, 125 KC to 525 KC. Construction, Treated for tropic fungus or
Oscillator, crystal and/or master oscillator. Arctic Cold.
Modulator, 50A High-Level, Class B. May be used with 96C 2-20 MC transmitter.

WILCOX ELECTRIC COMPANY, INC.

Manufacturers of Radio Equipment
FOURTEENTH AND CHESTNUT

A
KANSAS CITY, MISSOURI
RADIO NEWS
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W P 0 Behind hombing missions and dog fights-

e
. j L ' at every one of our invasion points

you’ll find Super-Pro receivers

on tweni ﬁp'gi'hour duty with the AACS

unde'p,alrri@gét impossible
ey \Iﬁ-'.-i - s
operating conditions.
T e 1% X

“ THE HAMMARLUND WFE. CO. INC. 460 W34 ST. HY.C

MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT
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Like stations in the United States, modern building design is prevalent in South America (Radio Chilena, Santiago. Chile).

By JOHN W. G. OGILVIE

Dir. Radio Div., Office of Inter-American Afairs.

The free exchange of information via international

short-wave is one of the essentials for the mainte=-

nance of friendship and understanding between the

United States and other peace-loving nations.

V‘l‘ YE United States has reached a
stage in the conduct of its for-
- eign affairs where we must rec-
ognize that public opinion abroad is a
major factor in influencing interna-
tional relations. In order to promote
friendships and to prevent misunder-
standings, it is essential that the
character, intentions, and actions of
the United States be made known to
the peoples of other nations.

Although all media can and should
be utilized in the field of information,
international short-wave radio broad-
casting is the only medium not sub-
ject to foreign censorship and control.
Further, no other medium can com-
pare with short-wave for speed and
magnitude of mass communications.

As the peace-loving nations of the
world embark on the huge task of
bringing about concrete realization of
the Dumbarton Oaks proposals pro-
viding for a United Nations security
organization and an economic and so-
cial council, it is of the utmost impor-
tance that the views of the United
States, to which so many look for

May, 1945

leadership, be freely disseminated to
all parts of the world. Direct inter-
national short-wave broadcasting pos-
sesses unique virtues for such an in-
formational operation.

The importance of future activities
in inter-American ‘as well as other
international short-wave broadcasting
has been emphasized by Secretary of
State Edward R. Stettinius, Jr., who
recently said: “Short-wave radio
broadcasting is an indispensable in-
strument for creating an understand-
ing of the United States.”

The viewpoint of the Office of Inter-
American Affairs, which has engaged
in short-wave broadcasting to the
other American Republics, was re-
cently expressed by Assistant Secre-
tary of State Nelson A. Rockefeller
before the Federal Communications
Commission. Testifying as Coordina-
tor of Inter-American Affairs, the of-
fice he then held, Mr. Rockefeller said:

“It is inconceivable to us, as a re-
sult of our experience, that other na-
tions would be willing to eliminate in-
ternational broadcasting. It is our

www.americanradiohistorv.com

The author was born in New York; grad-
uvated Hamilton Col. and Oxford Univer-
sity. Joined staff IT&ET, 1927; assigned
to Cuban Tel. Co. Later transferred to
Argentina, until 1935. Served as pres.,
Radio Corp. of Porto Rico. Assigned
to Spanish Tel. Co., 1937, during Span-
ish Civil War. Returned to N. Y., 1938
as head of radio operations for ITET.
Joined CIAA, 1941; appointed Director
of Radio Division. Arranged first
broadcast from Puerto Rico fo U. §. A.

Broadcasting from the Deparimento de Im-
prensa e Propaganda studio in the DIP build-
ing. Rio de Janeiro., Brazil. DIP broadcasts
one hour nightly on all stations in Brazil
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An elaborate array of transmitting antenna towers (Radio Sociedad Nacional de
Mineria, CB126) at Santiago, The rural location is ideal for foreign transmission.

unqualified recomm
the United States °
direct international
casting facilities
those of any other

The Office of
fairs, established
the purpose of
defense and of
bonds between
Western Hemir
wave broadcasting oOpw.._
endeavor to promote the fullest .
sible exchange of information among
the American Republics.

At the time the Office of Inter-
American Affairs entered the inter-
national broadcast field, United States
short-wave was far behind that of our
enemies and our allies as well. Many
powerful transmitters operated by
Germany had for years been beamed
to the other American Republics as
well as to the rest of the world. Ger-
man programs were planned and di-
rected by personnel skilled in the Nazi
technique of division and conquest.
Japan, too, had long been making ef-
fective use of radio as a medium of
mass communication to the other
American peoples. Her purposes also
were to mould public opinion against
democratic faith and principles.

Our allies, long before the outbreak
of hostilities in Europe, operated in-
ternational short-wave transmitters,
directing programs in several lan-
guages to the peoples of the Western
Hemisphere.

Upon the entrance of the United
States into the war in December, 1941,
our short-wave service could not be
compared favorably with the services
of our ally Britain or our enemy Ger-
many. We had available for use 14
transmitters, owned and operated by
six licensees. Although 14 transmit-
ters were obviously inadequate to
meet the wartime problems before us,
we would have been in a serious posi-
tion without them. We are indeed

Control room of Radio Nacional. PRE8, Rio de Janeiro. He- Transmitting equipment which is employed at a South American
corded programs are an important part of daily broadcasting. station. The design and construction are typically modern.
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grateful for the ingenuity and pio-
neering work of these licensees.
Before Pearl Harbor, short-wave
transmitters were located in five cities
in the United States. Stations were

programmed with alternate language .

patterns such as English, Spanish,
Portuguese, Dutch, French, Czech,
ete. The Government could not re-
quest the licensees to alter their sev-
eral language programming patterns
and change their beam directions to
cover all of the other American Re-
publics, as this would have placed a
large financial burden on the com-
panies. Because of the concentration
of population and receiving sets on the
East coast of South America in the
vicinity of the two major capitals of
Rio de Janeiro, Brazil and Buenos
Aires, Argentina, the companies had
concentrated on developing radio au-
diences in those areas.

As the licensees could not be ex-
pected to assume financial obligations
to construct additional transmitters
and to obtain sufficient Spanish and
Portuguese language talent so that
their stations could be programmed in
one language throughout the broad-
cast day, existing transmitters were
leased for exclusive use by the Gov-
ernment.

Leasing of available transmitters
was effected in November, 1942. One-
third of the transmitter time was al-
located to the Office of Inter-American
Affairs for short-wave broadcasting to
the other Americas and two-thirds to
the Office of War Information for
broadcasting to the rest of the world.

These transmitters were insufficient
to provide multifrequency coverage
to the world, and therefore orders
were placed to construct an additional
22 transmitters.

Because the Spanish and Portuguese
talent available was limited, and the
majority of the talent was concen-
trated in the Eastern part of the
United States, it was decided to as-

Director and assistant discuss with operator foreign trans.
mitted program (Radio Sociedad Nacional de Mineria. CB126).

s
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sign the transmitters located in the
East to Spanish and Portuguese
broadcasts and the transmitters on
the Pacific Coast to broadcasts in
English.

During the first year of Government
operation of transmitters—namely,
1942-1943—the Office of Inter-Amer-
ican Affairs, in cooperation with NBC
and CBS, produced from the studios
of NBC and CBS all Spanish and Por-
tuguese language programs. The pro-
gram plan assisted NBC and CBS in
maintaining their commercial iden-
tity, as a complete Spanish and Por-
tuguese language service was offered
by each network. This was desirable,
as both licensees had established local
radio station affiliates in the other
Americas.

In 1943, when it became evident
that more frequencies were needed to
improve reception and that additional
transmitters could not be built quick-
ly, it was decided to discontinue the
individual programming by NBC and
CBS. Therefore, in July, 1943, the
two Spanish language services of NBC
and CBS were combined into a single
service and sent out on teamed trans-
mitters, which provided multifre-
quency coverage to all areas in the
other Americas. Each licensee pro-
vided the program to the combined
Spanish language transmitters on al-
ternate hours.

The Portuguese language service,
likewise, was programmed equally by
NBC and CBS.

In order to provide programs for
the English language transmitters of
the United Network located on the
West Coast, commercial sponsors and
domestic networks cooperated by
making available their finest United
States domestic programs. The Spe-

cial Services Division of the Armed’

Forces also supplied programs espe-
cially designed for their military per-
sonnel in the Western Hemisphere.
As a result, the English language

tiago.
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short-wave service is today the finest
in the world.

Simultaneous broadcasting of the
same program in the same language
by teams of short-wave transmitters
had an important and beneficial re-
sult. The radio listener in the other
Americas was able to select from
several frequencies, and the affiliate
stations in the other Americas picking
up short-wave programs for rebroad-
cast to local audiences were also able
to select the strongest and clearest
signal for rebroadcast purposes.

To augment Spanish and Portuguese
short-wave programs produced in the
United States, radio commentators,
writers, actors, and technical experts
were brought to the United States
from the other American Republics.
Language experts were especially
needed; as there is considerable varia-
tion of Spanish terminology in the
various regions of the Hemisphere.

In the field of radio, the Office of
Inter-Americarn Affairs, has, since its
inception, sought to encourage espe-
cially planned programs originating
in the United States for broadcast in
the other American Republics; and
special programs from or about the
other Americas for domestic broad-
cast in the United States. This work
is being carried on in several ways.

In addition to direct international
short-wave broadcasting, it has been
desirable, from time to time, to utilize
commercial point-to-point services to
the key areas of the Americas, for the
purpose of having programs rebroad-
cast by local radio stations.

To reach all possible radio lis-
teners, in the small towns as well as
the large cities, transcription series,
produced by Spanish and Portuguese
talent in New York and Hollywood,
are shipped to the other American Re-
publics to supply stations in outlying
areas.

Not only have transcriptions as-

(Continued on page 101)

Modernistically designed transmitter of station Oliveria, San-
Many foreign broadcasts emanate from this station.
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BRITISH ELECTRONIC

BOMBERS FLYING ABOVE THICK CLOUDS EMPLOY
THE “GEN-BOX” TO LOCATE TARGETS.

i A7) i
UPPER CLOGD LAYER. .

DOTTED LINE INDICATES SECTION
THROUGH SOLID LAYER OF CLOUD.

|

SIGNALS GOING DOWN AND BEING
REFLECTED BACK TO THE AIRCRAFT AT
A SPEED OF 186,000 MILES PER SECOND
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RIVER SHOWS UP DARK ON THE SCREEN

By KENNETH R. PORTER

RaDIO NEwWs War Correspondent

LLIED gunners and bombardiers are being helped
on land, sea, and in the air by the aid of war-
like electronic devices affording them almost

occult powers of spotting enemy targets invisible to
the human eye.

These devices are the outcome of years of wartime
research conducted by teams of Allied experts bent on
licking poor visibility existing under adverse conditions.

Undoubtedly, the provision of British anti-aircraft
artillery with electronic aids earlier in the war was
largely responsible for the wholesale destruction of
German night bomber formations.

Whether or not the development df the electronic
target indicator on the other hand, would have made
as rapid strides as it did without the growing need for
carrying out “nonabortive” bombing missions over
enemy territory obscured by clouds and fogs or invis-
ible in darkness, remains, of course, a matter of spec-
ulation.

Nevertheless, it is beyond dispute that electronically-
aided gunfire and bomb aiming have become outstand-
ing features of modern warfare and are destined to play
an ever-increasing role in the future. .

The Intersecting Radio-Beam Loecator

At the beginning of this war, the RAF experimented
with various aerial target locators based on the sys-
tem of intersecting radio beams.

This system of locating targets by guiding night
bombers to their respective objectives by the aid of
two continuous radio beams intersecting with one
another over the target was also used at the time by
the Luftwaffe, and given a thorough test during the
1940-41 blitz.

Despite boastful German propaganda claims, how-
ever, it soon became evident from practical experience
that this method of location was militarily a flop, as
bombs released on the point of intersection under
actual combat conditions invariably tended to fall off
the mark. Failure, it was discovered, was due partly
to the astonishing lack of imagination displayed by the
Germans in countering Allied “jamming” interference
and partly to the fact that directional calculations were
worked out by ground-based personnel without leaving
air crews sufficient latitude to correct marginal errors
incurred in flight.

The British, alive to the limitations of this method
of target spotting, decided without fail to break new
ground and concentrating on electronically-controlled
devices, shortly afterward gave birth to a range of
radio-location equipment capable of defensive as well
as offensive application:

The *“Black-Box”

Perhaps the most spectacular in conception and fan-
tastic in performance of these radio-location devices is
the bombardiers’ sight, known to the RAF as the “gen-
box” or “black-box,” the existence of which was recently
disclosed by the military censorship.

This ingenious, British-invented apparatus is still

g —

Diagrammatic drawing illustrating the “gen-box” prin.
ciple, which “sees” targets invisible to the human eye,
redrawn by RADIO NEWS staff artist, Julian Krupa, from
an illustration appearing in The Illustrated London News.

RADIO NEWS
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"TARGET LOCATORY

Electronically-assisted gnnfire and
bombing have rapidly become out-
standing features of modern war-
fare. Some of the devices employed
are endowed solely with a life of de-
struction and destined to sink into
oblivion as soon as the war is over.
Others undoubtedly possess peace-
time possibilities, enabling their fu-
ture adaptation to a vast range of

postwar applications.

partially cloaked in mystery but from information
available from various sources, it is possible to piece to-
gether a fairly accurate picture of its basic principle
of operation as well as of its effective value as a weapon
of warfare.

Without divulging anything that might benefit the
enemy, it can be stated that this instrument is based on
the echo-sounder principle, consists of a radio trans-
mitter and cathode-ray receiving screen, and in con-
struction and operation resembles the American Norden
bombsight.

An aircraft equipped with the “gen-box,” flying over
enemy territory emits downward a constant stream
of electrical impulses travelling at light-speed (186,000
m.p.s.) which impinge upon reflecting surfaces of any
objects within its field and bounce back, at the same
speed, to the receiver in the plane.

On passage through the receiving unit, the echoed
signals are transformed into a reproduction of the land-
scape in shadowtone outlines on the fluorescent screen
of the cathode-ray tube by an electronic process em-
ploying television principles.

When flying over a target hidden by clouds, fog, or
darkness, the bomb-aimer is thus able to recognize his
objective by consulting his contour map and compar-
ing the area over which the aircraft is passing with
the outline depicted on the screen.

The enormous advantage this target-finder possesses
over optical-mechanical devices of a similar type is
apparent as it permits the bomb-aimer to select his
objective at ease and subject to pin-point aerial bom-
bardment even when visibility is zero.

RAF bombardiers, accordingly, look upon the human
error-reducing sighting stand-by as black magic, call-
ing the little box affectionately their “X-ray bombsight.”
At present used primarily for bombing, the ‘“‘gen-box”
undoubtedly has tremendous peacetime possibilities for
future adaptation to a vast range of postwar applica-
tions.

The Sea-going Loeator

It is understood that a sea-going locator, a naval
version of electrically-assisted target spotters, is now
in common use throughout the capital ships of the
British Navy.

The chairman of the shipbuilding company which
recently completed one of the four Lion Class battle-
(Continued on poge 134)
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“SEEING” A TARGET INVISIBLE TO THE HUMAN EYE.

1
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THE DEWICE CONSISTS OF A RADIO TRAMGMITTER
WHICH SEMDE A SIGNAL DOWNW ARDS. O STRIKING
A REFLECTING SURFACE IT BOUNCES UPWARDE T2
THE- RECEIVER IN THE AIRCRAFT, INDICATING T
THE BrMB-AIMER THE NATURE OF GROUND BELOW.

THICK LAYER OF CLOUD HIDING TARGET.
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¥ EXT to mail from home as a
means of keeping G.I. Joe in
touch with the peacetime world

he left behind him comes his favorite
radio program. Many agencies, both
military and civilian, are doing an ex-
cellent job of boosting morale and are
providing entertainment for our fight-
ing men on a scale never attempted in
previous wars—but for day-in and day-
out service, on every front and in
places where live performers can
seldom go, radio fills a vital need.
From powerful short-wave transmit-
ters on both coasts, America's best-
loved programs are rebroadcast daily;
beamed to the four corners of the
earth—wherever Americans are fight-
ing.

At first all sorts of radio receivers
were used for morale purposes, any-
thing from a camera-sized midget port-
able to a heavyweight communica-
tions receiver that happened to be
available. Some of these performed
yeoman duty but in many cases the
hardships of front-line service proved
too severe for receivers that were
never intended for anything but peace-
time use. With the growing realiza-
tionr of how much radio means to the
soldier came the determination to pro-
vide equipment which would really do
the job—a receiver that could with-
stand the extremes of temperature

30

such

Rear view shows position of coiled
antenna wire and a.c.-d.c. line cord.

and humidity, that would resist fungus
and corrosion, that could take the
banging around it was sure to get—
and above all, a receiver that would
perform anywhere, from power line or
batteries, and that would pick up the
programs from home, loud and clear.
With these requirements in mind the
Army’s Special Services Division asked
Hallicrafters to design and build such
a receiver—the new Sky Courier,
Model RE-1, was the result.

In creating a radio receiver to meet
stringent requirements three
main points must be considered: per-
formance—the maximum possible sen-
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By C. T. READ

Eng. Dept., The Hallicrafters Co.
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Ffeaturing a built-in antenna, metal housing, and a frequency
coverage of 550-1600 kc. and 2.8-19 mec., this receiver sup-
plies home-front reception in all corners of the world.

sitivity, selectivity, and fidelity of re-
production that can be packed into
ease of conirol and the fewest pos-
sible complications in setting up for
use; and ruggedness—maximum pro-
tection against physical damage and
the hazards of extremely unfavorable
climates.

The requirements of high perform-
ance were not too difficult. Recent de-
velopments in high-Q, iron-core coils
for use in the r.f. sections of receivers
permit unusually high gain and selec-
tivity to be built into comparatively
small units. In the new RE-1, all r.f.
and i.f. transformers are of the adjust-
able iron-core type and are arranged
for easy servicing. The two if. coils
are placed at the rear of the chassis
where the openings for the tuning
slugs may be reached without even
removing the chassis from the cabinet.
Three tuning ranges are provided.
550-1600 kec., 2.8-7.8 mc., and 7-19 mc.
Dual final amplifier stages insure the
greatest possible audio output with
either battery of power-line operation.
When operating from batteries, a
3Q5GT is used in order to conserve
battery current but when the receiver
is connected to the power line, a
50L6GT is automatically switched in
to replace the battery tube. The
35Z5GT rectifier is used only for
power-line operation. Aside from this

RADIO NEWS
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dual output arrangement the circuit
follows standard practice throughout.

Convenience and maximum ease of
operation in a receiver that would be
taken everywhere and would be ex-
pected to receive from points half way
around the world were another mat-
ter. Skilled military operators are
accustomed to a multiplicity of con-
trols and expect to perform several
more or less laborious operations in
setting up equipment, but no G.I. wants
to spend fifteen minutes stringing up
antennas before he can tune in on
Charlie McCarthy nor does he want to
fuss with any more knobs than are
necessary.

Accordingly, every control not abso-
lutely essential to efficient operation
was removed, an entirely new cabinet
design was developed which would af-
ford complete protection against acci-
dental damage without using hinged
covers or cumbersome wrappings, and
the antenna was placed on a reel re-
cessed into the rear of the cabinet
where it could be unwound and slung
over the nearest tree without waste of
time. In its final form the RE-1 has a
recessed control panel set back far
enough into the steel cabinet so that
nothing protrudes and the set can be
stacked with other equipment for ease
of shipment. This design does away
with all covers or doors which might
be broken off or lost and the receiver
is ready for instant use. When receiv-
ing reasonably strong signals it is not
even necessary to unwind the antenna
from its reel.

Ruggedness—ability to take the un-
avoidable abuse which goes with the
service in the far corners of the world

.;.
hdae

—cannot be taken for granted. Meth-
ods and materials that were satisfac-
tory for years of peacetime service
often failed completely when required
to function in the heat and damp of
the jungle, and so Hallicrafters went
to unprecedented lengths in fitting the
RE-1 for this kind of service. The en-
tire receiver is fungus and corrosion

Rear view of chassis.
is accomplished by plugging the line cord into the socket at left end of chassis.

L
i T

Automatic switching from a.c..d.c. to battery operation

resistant, transformers and chokes
are potted for protection against hu-
midity, the steel cabinet is light in
weight yet strong enough to withstand
the roughest handling, and every part,
big or little, has been designed to do
its job without failing.

To anyone who has not been directly

(Continued on page 161)

Schematic diagram of the Sky Courier. For portable operation, the battery supplies both 90-volts “B” and 9-volts “A."
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By RUFUS P. TURNER by

Consulting Eng., RADIO NEwWS

way of invading other scientific

ground. It has joined hands
with physics, chemistry, bioclogy, and
geology to provide new techniques and
keener controls. Many thousands of
words already have been written on
the role of electronics in various sci-
entific fields aside from electricity and
communications.

The association of electronics and
optics may be traced to the discovery
by Becquerel in 1839 of the photoelec-
tric effect. This was seven years be-
fore the first commercial use of the
arc light. The present long line of
electronic aids to photography was
sired by the photocell when it first was
employed to measure light intensity.

Electronic devices have been of con-
siderable aid to modern photography.
Close measurement of light intensity,
accurate timing of exposures and
processing baths, and production of in-
tense, lightning-fast flashes of light
for “frozen-action” shots are in the
forefront, but are only a few of the
contributions of electronic engineers
to better photography.
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ELECTRONICS has a striking

T O G o P T i

% ‘(-‘qu'. 1. The heart of the Koda-
tron Speedlamp, showing place-
ment of electronic components. -

.The design and opera-
- - tion of electronic de-
“vices that have been of

inestimable aid to the

art of modern photog-
?‘_'_raphy. Amatenrs, as
;M’S‘ professionals,
.~ will_lind wide usage
: -ior.:i__sj;i'h instruments.

Fig. 2. Water splash, "frozen”
the Kodatron Speedlamp.

By describing a few of the electronic
devices, which long ago graduated
from the photographic gadget stage,
this article proposes to direct atten-
tion to electronic contributions to this
very useful branch of optics.

Exposure Meter

First of the useful electronic photo-
graphic devices was the exposure me-
ter. This simple instrument has grown
in popularity to such an extent that
at present some type of electronic ex-
posure meter is used by a large per-
centage of photographers. Several
manufacturers now are engaged in
the production of exposure meters.

This small, portable instrument was
made possible by the invention of the
self-generating photocell. This cell,
unlike the gaseous and polarized high-
vacuum types invented earlier, re-
quires no polarizing battery, and so
permits the simple light-meter cir-
cuit of Fig. 6.

Light rays impinging upon the ac-
tive layer of the cell release electrons
which flow in the circuit, deflecting the
d.c. microammeter by an amount pro-
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portional to the light intensity. The
meter accordingly may be graduated
directly in light units and these units
converted by means of a simple refer-
ence chart to data for setting the shut-
ter of a camera and determining the
length of exposure. The popular Wes-
ton exposure meter is shown in Fig. 4.

One familiar type of photovoltaic
cell, used in photographic exposure
meters, is made up of a selenium layer
upon a heavy iron back plate. A col-
lector ring is placed in contact with
the exposed face of the selenium layer.
This is the arrangement shown in Fig.
6. Electrons liberated by luminous en-
ergy pass from the selenium layer into
the iron plate, and move from the lat-
ter into the meter circuit, constituting
an electric current.

Speed Fliash

Photographic chemistry has contrib-
uted fast modern films, Some of
these are completely exposed in an
almost infinitesimal amount of time.
As a result, highest shutter speeds are
usable. Fast snapshots made with

film of this type permit the subject to
be captured in a single phase of mo-
tion, without blurring or streaking.
Further refinement may be obtained
by illuminating the subject with an
intense light flash of extremely short
By this means, all motion

duration.

of the subject apparently is arrested.
Dramatic shots of living subjects and
moving objects thus may be secured,
and movements of machinery or other
objects may be recorded photographi-
cally for scientific observation and
analysis.

In modern speed-flash photography,
not even the effects of respiration and
pulse are discernible in the picture of
a living subject. Photographic speed

lamps make use of the brilliant flash
produced by a momentary passage of
electric current through a rare gas
under reduced pressure in a glass tube.
The gas tube is “fired” by a combina-
tion of electron tubes and capacitors
in a special circuit by means of a high-
voltage pulse.

The Kodatron Speedlamp, manu-
factured by the Eastman Kodak Co,,
is an electronic speed-flash device.
Fig. 3 shows the external features of
this modern lamp. The xenon-filled
flash tube is seen mounted within the
large reflector. The electronic con-
trol apparatus is assembled inside the
metal box at the base of the lamp
post. Fig. 1 shows the components
inside this box. Note the rectifier
tube to the left of the power trans-
former, Strobotron tube on the right,
and large capacitors in the bottom of
the box. The circuit schematic of the
Kodatron Speedlamp is shown in Fig.
1.

Referring to Fig. 7, the Kodatron
flash tube, V. is a composite lamp,
consisting of a coiled glass tube filled
with the rare gas xenon. Mounted
within the spiral, in a position guaran-
teeing a faithful preview of the illu-
mination which will result from the
flash, is an incandescent lamp for use
while focusing the subject. This latter
is termed the “"modeling lamp.” Switch

(OGRAPHY

.

S. controls the modeling light. Both
flash tube and modeling light are
mounted within a slightly frosted glass
bulb for best diffusion of the lumi-
nous energy. V, is a type 1616 rectifier,
and V. a Sylvania type SN-4 Strobo-
tron tube. The flash is set off by clos-
ing switch S, or by means of an ex-
ternal contactor, such as a camera
shutter switch, timer, photocell, micro-
phone, or similar device connected to

Fig. 4. A Weston exposure meter.
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Fig. 3. The Kodatron Speedlamp.

the contactor outlet shunting switch
S..

Operation of the circuit is explained
in the following manner: When
switch S, is closed, capacitor C, is
charged to a voltage equal to the peak
value of the high-voltage secondary
potential of transformer T, minus the
drop in rectifier tube V,. This charge
amounts to about 2,000 volts. Al-
though the full capacitor voltage is
immediately across the flash tube, the
latter does not fire because the poten-
tial still is not high enough to break
down the gas. However, when switch
S, (or an external contactor) is closed,
a 300-volt potential is applied to the
Strobotrdn tube, V.. The latter accord-
ingly is ionized and conducts momen-
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Fig. 5. Diagram of a phototimer.
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Fig. 6. Circuit of an exposure meter.

tarily. The result is that a current
flows in the Strobotron anode circuit
and through the primary winding of a
small induction coil, T:. The sudden
secondary voltage from this coil is ap-
plied to an external grid wound about
the flash tube spiral, and sets off the
flash.

The flash of this lamp reaches peak
intensity from start in less than 1/10,-
000 of a second. This flash is fast
enough to stop any human or animal
motion. Fig. 2 is a photograph of
water splashing from a tumbler, taken
with the Kodatron Speedlamp. More
dramatic than an elaborate word de-
scription, this photograph demon-
strates the possibilities latent in the
“frozen-motion” photographic tech-
nique.

The manufacturers point out that
negatives made with the Kodatron
Speedlamp will have the following
characteristics:

1. General over-all softness due to
the tendency of the flash to depress
contrast. This is mainly due to reci-
procity effect, augmented by the high
blue content of its spectrum (develop-
ing time must be increased to dupli-
cate the contrast obtained with tung-
sten lighting).

2. Freedom from subject motion,
due to the short flash. There is no evi-
dence of body weave, respiration,
pulse, or tremor.

3. Normal pupil size, because of the
low-wattage modeling light.

4. Exceptional tonal rendering on
panchromatic materials without the
tendency to overcorrect in the red
which is characteristic with tungsten
illumination.

5. Greater depth of field, because of
the quantity of illumination permit-
ting the use of smaller stops.

Stroboscope

The Stroboscope produces a series
of accurately-timed intense light
flashes in a manner similar to that of
the flash-lamp. When the speed of
these flashes is made to coincide with
the rate of movement of some object
illuminated by them, the object ap-
pears to stand still. When the flashes
occur at a slightly slower rate than
the movement of the object, the latter
appears to move slowly in its true di-
rection. When, instead, the flash rate
is slightly faster, the object appears
to move slowly in the opposite direc-
tion.

The Stroboscope has two leading
features. It becomes a universal
tachometer which will measure the
speed of moving machinery without
being connected thereto, when its
flashing rate is calibrated and con-
trolled by a dial graduated directly in
revolutions per minute, or some simi-
lar units. And it is useful in photo-
graphing moving devices. The wide
industrial acceptance of the Strobo-
scope has resulted from its ability ap-
parently to stop moving objects and

Fig. 7. Circuit dgzxqram of the Kodatron Speedlamp shown on the preceding pages.

Courtesy of Eastman Fodak
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materials for inspection under actual
operating conditions.

The Stroboscope is important to
photography, since it permits the mak-
ing of pictures of machinery in motion
at any phase of rapid repetitive ac-
tions. Its flash lamp utilizes a mix-
ture of rare gases, and is fired elec-
tronically many times per second. The
Stroboscope will permit photograph-
ing of repetitive phenomena occurring
at rates up to 2000 per second. Flash
rate is controlled by an internal oscil-
lator or by an external contactor.

A small portable instrument known
as a Strobotac, and the larger stand-
ard Stroboscope are shown side by
side in Fig. 8. For large-area illu-
mination beyond the capabilities of
the Stroboscope, a Strobolux, which
supplies approximately 100 times as
much light as the Strobotac, may be
controlled by the latter.

Photo Timers

Electronic timers are invaluable for
the automatic control of lamps in en-
largers and printing boxes. A typical
a.c.-operated timer circuit is shown in
Fig. 9. The printing lamp is switched
off and on by this circuit, the opera-
tion of which is explained in the fol-
lowing paragraphs:

R and C: are the timing circuit ele-
ments. The time constant of this re-
sistance-capacitance section will de-
termine the time of operation of the
printing lamp- The d.c. relay (de-
signed for operation at a few milli-
amperes) and the tube cathode resis-
tor, Ry, are connected in series in the
cathode circuit. C. is an antichatter
capacitor for smoothing the rectified
cathode current and thus preventing
chattering of the relay armature. A.c.
plate and heater voltages are obtained
from the windings of the transformer.

In operation, switch S is thrown to
position 2. The relay picks up at that
instant, turning on the printing lamp.
At a later instant, determined by the
values of C. and R, the relay drops
out, turning off the lamp. The posi-
tion of rest of switch S is position 1.
When the switch is in that position,
any residual charge is removed from
the capacitor by short circuit.

The grid bias, with switch S in posi-
tion 1, is the voltage drop produced
across the series circuit containing the
relay and cathode resistor. This bias
falls to a lower value as soon as S is
thrown to position 2, being equal then
to the cathode-circuit voltage drop
minus the drop across resistor R¢. The
resulting low bias voltage permits the
plate current to rise to a value high
enough to pick up the relay and
switch-on the lamp. The voltage drop
across R: decreases as C. continues to
charge, the negative bias thereby in-
creasing until the decaying plate cur-
rent drops out the relay and turns the
lamp off. ’

The dial of resistor R. may be grad-
uated directly in seconds or minutes
and set to a predetermined time in-
terval when using the timer.

(Continued on page 136)
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Capacity plates. between which objects under
test are placed. Any change in dielectric due
to dehydration is automatically indicated.

GROUP of G. I. radio repair-

men were detailed to build an

oven and dry out a batch of
radios that were to be sprayed with a
waterproof lacquer. They were to de-
sign an oven and go to work on the
sets. But they were stumped. They
didn’t know how long to leave the
sets in the oven so that they would be
dry enough for the lacquer to stick.

The first sets lay under the infrared
lamps for three hours—long enough,
they thought. The lacquer stuck and
they were satisfied until one fellow
had an idea. Why not make a gadget
that will accurately tell how long it
takes to dry the equipment? Maybe
valuable time is being wasted. Perhaps
an oscillator would work. It keeps
appearing in most electronic devices.

It worked and worked well. They
found the drying time could be cut in
half and still the lacquer would stick.

The inventor of the gadget reasoned
this way: if two frequencies are mixed
together you get a third, or beat fre-
quency. If the outputs of two sepa-
rate oscillators, one fixed and one vari-
able, are used, and their frequencies
are adjusted close enough together,
the resultant beat frequency will be
audible.

From then on it was merely a mat-
ter of design—selecting parts from the
material on hand and finding circuits
that would do the job. The fellow built
a two-plate condenser so that the dis-
tance between the plates could be ad-
justed from nothing to four inches.
The plates, made of aluminum, each
was four inches square to give
greater capacitance. The condenser
was placed in the drying oven where
a damp object such as a coil or a
piece of wood soaked in water could
be put between the plates to dry. As
the water evaporated the dielectric
constant of the object began to change.
As the constant changed, it changed
the capacitance of the condenser.
When the condenser was connected in
parallel with the main tuning con-
denser of the variable oscillator, the
change in capacitance changed the

May, 1945

ELECTRONIC

MOISTURE
INDICATOR

By EARL SEIDLINGER

Although this instrument limits size of objects

being tested, the design can easily be commer-

cialized and adapted to industrial applications.

frequency of the wvariable oscillator.

The output of this oscillator and
the output of a fixed frequency crys-
tal oscillator were fed into a mixer
stage. Because the frequency of the
variable oscillator was adjusted to
match the frequency of the crystal
oscillator, the mixer output was
within the audible range and made a
detector stage unnecessary. Only a
stage of audio had to be added to
bring up the beat level so it could be
heard.

In the plate circuit of each oscilla-
tor a 0-25 d.c. milliammeter was placed
as shown in the diagram. The meters
were not necessary; however, they
were available and they did make an
easy visual check on whether or not
the oscillators were functioning. The
0-100 d.c. milliammeter placed in

the output was a necessity. Minute
changes in capacitance of the variable
oscillators are not always enough to
be noticeable to the ear or if the oscil-
lator outputs are zero-beated.

When two unlike frequencies are
caused to beat together, one of the
resulting new frequencies is the differ-
ence between the two. A 243,000-cycle
r.f. beating with a 243,003-cycle r.f.
will produce a 3-cycle note. This note
is below the range of audibility of the
human ear. It can readily be seen that
if a 3-cycle sine wave were impressed
on the voice coil of a loud speaker, the
speaker cone would move in and out
smoothly three times a second, and no
sound would be heard. However, a d.c.
milliammeter in the plate circuit of
the 6V6 would follow these variations,

(Continued on page 146)

Circuit diagram of instrument. This unit is designed on the principle of a beat-

frequency audio oscillator.

Meter in output stage iz used as a visual check.

50,000

CRYSTAL
CRCILLATOR
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four miles across the hills from

his home in a cove of the Great
Smokies of the Blue Ridge Mountains.
Slung across his shoulders was a poke
(sack), formerly containing flour but
now holding a battery-operated radio
receiving set. Panting from the ex-
hausting trek across the mountains,
the man approached a stranger and
exclaimed, “Mister, I hooked a car
battery to my portable radio and burnt
every gut out of it.”

The above language was too inele-
gant for a pink tea but fully descrip-
tive of the ill-fated experience of the
man of the hills. However, he wasn’t
wandering aimlessly in search of help
because, paralleling the antiquity of
the mountains from which had come
this man’s strength, signs have always
pointed the way out of difficulties. This
time the signboard, (size 24 by 32
inches) located six miles north of
Asheville, North Carolina, on U. S.
Highway 70 from New York to Flor-
ida, read, ‘‘Radio Repairing, Work
Guaranteed, Henry B. Baird, Drive
In.” A revised but truthful version
could be substituted, reading ‘“The Ra-
dio Man of the Mountains,” inasmuch
as Henry Baird has been servicing ra-
dio receivers in three mountain coun-
ties of west North Carolina since 1938.

The signpost, staked hard by this
main north - to - south thoroughfare,
flanks one side of a gravelly lane lead-
ing up to Henry's house, one room of
which is a radio repair shop. This 200-
yard roadway is lined with stately,
giant pines, man-planted and grouped
in threes, and whose fifty years of
weathering the elements have pro-
duced no noticeable adverse effects, ex-
cept erosion has exposed some of the
big tree roots. At the trail’'s end is a
50-year-old rambling frame house, the
nucleus of the 175-acre Baird estate,
(now farmed by shareholders). It
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TI—IE mountaineer had plodded

{ .

A 200-yard driveway leads to
the 50.yearold frame house
which serves as the service shop.

borders upon the acres of the immor-
tal O. Henry, and Mrs. Sydney Porter
(O. Henry’s widow) is a neighbor of
Henry Baird. The home of “the radio
man of the mountains” is situated on
a commanding hill and from this van-
tage the observer can scan enchant-
ing beauty in the seemingly limitless
horizons beyond—vistas that always
merge in the blue haze of the Great
Smokies, from which is derived the
descriptive term ‘“Blue Ridge Moun-
tains.”

The legend about the mountain go-
ing to Mohammed for convenience’s
sake may parallel the mountaineer’s
visit to Henry Baird, with his “gut-
less” radio receiver, but more often

ol TR 4

7

by

S. R. WINTERS

than not, Henry goes to the mountains
with his radio repair kit. As evidence
of this, parked alongside his home in
the early forenoon may be seen one of
two automobiles—he keeps a touring
car and also a jalope—in readiness for
any service call. For true missionary
of the mountains that he is, Henry's
trips into the coves and hills beyond
are limited only by gasoline rationing.
His telephone may ring day or night—
a summons to bring along his simple
testing equipment, consisting of a tube
checker, weighing about five pounds,
and a volt-ohm-milliammeter, weigh-
ing approximately two pounds.

Before the war severely restricted
the use of gasoline, Henry covered
three mountain counties — servicing
thousands of radio sets. Now, with
even necessary travel looked upon in
askance by gasoline rationing boards,
“the radio man of the mountains” en-
courages his patrons to bring appara-
tus in need of repair to the shop lo-
cated in his home.

Twenty years in the radio business,
starting as a salesman after graduat-

In view of gasoline rationing, patrons have been asked to bring receivers to the shop.

e
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This signpost of a rural service shop

tells the story of how radio receivers in

remote communities are kept playing.

ing from the National Radio Institute
of Washington, D. C, and continuing
to sell sets until 1938, when he began
servicing sets as an exclusive business
—such pioneering over two decades
has spread with favorable disposition
the name of Henry Baird. This word-
of-mouth advertising and low repair
rates to meet the pocketbooks of a
mountain folk “ill-fed, ill-clothed and
ill-housed,” makes Henry's 200-yard
roadway lead, figuratively, far into the
hills—and of late families as far away
as the neighboring state of Tennessee
have been pooling their temporarily
unworkable radio receivers and having
one neighbor’s automobile transport a
half a dozen or even more sets to this
central repair shop. Having been re-
paired, they are returned to the re-
mote neighborhood by designating
some one neighbor’s car as a pickup in
accordance with the pooling arrange-
ment.

To gather a faint idea of what a
boon radio is to these mountain folk
it is necessary to sketch a word pic-
ture of their homes, living conditions,

This twenty-four by thirty-two
inch signboard is locafed six
miles north of Asheville, N. C.

and remoteness of their lives to cities
and what we call civiliziation. Their
lowly cabins—some of them situated
deep in the recesses of a cove, others
in the path of a wind-swept mountain
top—may still be lighted by a vile-
smelling oil lamp, a 50-year-old rifle
stacked in the corner of the one room,
with no rug on the floor except where
the backwoodsman has pushed back
the frontiers of civilization, as it were,
and acquired a rag carpet for the floor.
Not unlike her pioneer ancestors of a
century ago, the wife of the mountain-
eer churns her butter in a homemade

Serviceman Henry Baird, shown servicing a radio receiver at his home repair shop.

May, 19435
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cedar churn, and without the spurt of
development of the mountain handi-
crafts the housewife would not sit on
a sheepskin cushion in a hickory-split
chair as she maneuvers the dasher of
the churn up and down. These churns
of antiquity are bound with brass
hoops.

The mountaineer’s family does not
sleep on a store-bought mattress, but
instead seeks a night’s repose on a
bed tick stuffed with corn husks or
wheat straw. The broom that sweeps
the cabin—of dirt that may be con-
sidered clean by the mountain folk if
it is native soil—may be fashioned
from broomsedge which grows riotous
in the nearby hills—or the broom may
take the form of the end of a hickory
pole split back into many thin thongs,
and a handle inserted.

Alvin F. Harlow, in his treatise of
“The Frontier People of the Appala-
chians,” in Travel, describes the true
mountaineer’s home as a crude prod-
uct of his own handicraft—or that of
his neighbors. In the construction of
a log house, beginning with the felling
of the trees, only five tools are nec-
éssary—axe, saw, hammer, mallet,
and an edged tool called a frow. With
rough-hewn logs, unplaned poles, large
shingles hand-split from blocks of oak,
the mountaineer may build his own
“‘castle” or construct it through the
pooled efforts of neighbors in an old-
fashioned house-raising bee. The chim-
ney takes shape through the use of
odd flakes and chunks of stone held
together with clay.

The “Close-Up of a Hillbilly Fami-
ly,” as set down by T. Ham in The
American Mercury, is pictured as fol-
lows: “The cabin is about 10 x 20 feet.
Its two windows, little square port-

(Continued on page 1355)
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450-me.
Microwave
Transmitter

By

RAYMOND B. FRANK, W9JU

Fig. 1. Although operating at a fixed frequency. this unit may
be adjusted to operate at any frequency between 400-500 mc.

The design and construction of a five-tube microwave transmitter, operating
in a frequency range that will become quite popular with amateurs postwar.

of frequency assignments above
25 mec. has renewed “ham” inter-
est in microwaves. However, exami-
nation of published articles on micro-
waves reveals page after page of
mathematical formulas, with little of-
fered in the way of practical construc-
tion. An attempt to translate these
articles into practical terms only re-
sults in further confusion.
The band from 420 mec. to 450 me.

THE recent FCC announcement

Fig. 2. Underchassis view, showing proper pl

does offer a possibility of construction,
using known components and tech-
niques. In addition, the adjacent
“citizen’s” radio band from 450 to
460 me. intrigues the imagination with
visions of personal ‘“walkie-talkies”
by means of which persons may con-
tact their own homes. The home
transmitter would probably be of low
power and permanently installed. No
announcement has yet been made of
what type of equipment will be per-

of comp t paris.
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mitted in these bands, but it is very
probable that because of simplicity,
amplitude-modulated oscillators will
be used for the transmitter, while
simple superregenerative receivers
will be used for the present.

Due to the difficulties of obtaining
components for construction at this
time, it was determined that any
transmitter constructed would have
to come mainly from the junk box.
In experimental models, several of the
common receiving-type tubes were
tried but failed to perform satisfac-
torily at these frequencies. TA4’s did
offer some promise and it is probable
that they could be made to operate
with proper precautions. The minia-
ture series offered the greatest possi-
bilities along with the “acorn” type.
Of the miniatures, 6C4’s gave by far
the best performance with 9002’s run-
ning second. However, it is possible to
use more input to the 6C4's,

The power output, while only 1%
watts, is sufficient for satisfactory
communication over “line of sight”
distances. Of several oscillator cir-
cuits tried, the “tuned plate—tuned
cathode” appeared to offer the greatest
stability and power output. The
modulator section uses a simple sin-
gle-button carbon microphone into a
6SQ7 speech amplifier and 6V6GT
modulator. In the absence of a suita-
ble modulation transformer a center-
tapped output transformer was used
as the modulation choke. By using
a choke connected in this manner in-
stead of the common single-section
choke, it is possible to use one of
smaller physical size and rating, as
the d.c. component through the choke
is balanced and the saturating effect
eliminated.

RADIO NEWS
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Construction

The material for the cabinet, chassis,
and panel were salvaged from an air-
craft receiver case. These cases are
about 10 inches wide by 7% inches
high by 20 inches deep. The rear
section of the cabinet was sawed off
by means of a hacksaw, leaving a cab-
inet 10 inches wide, 7% inches high
and 8 inches deep. Material left over
from the cabinet was used to form
the front panel and chassis.

The chassis, a simple U frame, meas-
ures 9% inches wide by 7% inches
deep and has a 2% inch lip to form
the rear edge. The placement of parts
may be clearly seen from the photo-
graphs, and, in general, parts are
placed where most convenient. The
power transformer, salvaged from a
defunct broadcast receiver, is mounted
at the right rear corner. Alongside it,
to the left, appear the 80 rectifier,
6V6GT modulator, and 6SQ7 speech
amplifier, while between it and the
oscillator the three-section filter con-
denser is mounted. The controls along
the front panel are, microphone jack,
gain, pilot light, and standby switch.

In the bottom view of the chassis,
the microphone transformer may be
seen mounted directly behind the mi-
crophone jack. The modulation choke
is directly in front of the 80 rectifier
socket, while the filter choke is
mounted along the left-hand edge to
remove it as far as possible from the
field of the microphone transformer.
A single #2 flashlight cell mounted
along the rear edge furnishes the
microphone current.

The socket mounted in the center
of the rear chassis edge is an added
refinement and permits the use of the
transmitter from a Vibrapack or ex-
ternal power source. In addition, by
means of a properly wired plug, the
power supply built into the trans-
mitter may be used to supply other
equipment. This method of connec-
tion is standard with one of the lead-
ing amateur equipment manufacturers
and is a great convenience.

Details of the oscillator construction
are shown in Fig. 5. The oscillator
unit had best be constructed sepa-
rately and installed in the transmitter
as a unit. A U bracket, formed from
scerap aluminum, is used to support the
sockets for the 6C4 tubes. One-quar-
ter-inch outside diameter copper tub-
ing is used for the plate and cathode
lines with the *“cold” ends of these
lines supported by brass blocks drilled
to receive the ends of the tubing.
Small set screws hold the tubing in
place. The “free” ends of the line are
supported directly by the socket ter-
minals. In an experimental model,
Polysytrene supports were used for
the “free” ends of the lines but it was
found that the power output suffered
because of this. The brass block sup-
porting the plate rods is mounted on
a small sheet of mica removed from a
by-pass condenser. In this manner,
this block, because of its capacity to
the chassis, also serves as a plate by-
pass condenser.
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Fig. 3.

6C4'’s -have two plate leads and it is

important that both of these be used.
The heater leads from the 6C4’s are
twisted together and passed through

Fig. 4. Wiring diagram of transmitter.

Top-of-chassis view. Note the placement of the two 6C4 miniature tubes.

the cathode rods and down under
chassis through grommets.

the

Shorting

bars, made from % by % inch brass

(Continued on page 152)

Oscillator construction is shown in Fig. 5.

=

Cy—20-ufd., 25-v. elec. cond.

Co—.02-ufd., 400-v. paper cond.

Cy—20-ufd., 25-v. elec. cond. in can with Cy, Cs
Cy, Cs—20-ufd., 450-v. elec. cond.

C, ee text.

R,—4000-0hm, Vi-w. res.

R,—V/-meg. gain control

R;—2000-0hm, V-w. res.

R—100,000-0hm, VY;-w. res.

Rs—500,000- ohm, Ls-w. res.

Rg—250-0hm, 2-w. res

T1—3Single button micr. to gnd—Slancor A-4205

13—340 a.c., 5-v. @ 2-amp., 6.3-v. @
2-amp.,—Thordarson T-75R47
Chy—85-ma. clmke—Thordanan T-13C29
: —Olpendcm:uu ’“kk
—Closed-circuit jac
Ly_, Ly, Ly, Li—See text
.§IB—D D.s.t. toggle sw.
S.y—Sp s.t. sw. on Ry
Vu V2—6C4 miniature tubes
Vs—63Q7
V.—6V6GT

‘

Tg—Push-pull plates to voice coil—Thordarson B—No 2 flashlight cell

T-13540
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Fagbiend

-Fig. 1. Stacked array showing two dipole
‘elements and their associated reflectors.

used to pick up television sig-

nals. However, no matter
what type is used, it must be carefully
installed, and constructed of good
low-loss material. For best perform-
ance, the antenna must have a broad,
flat frequency characteristic—it must
respond as readily to a side-band
component which is three megacycles
away from carrier frequency as it
does to one which is only a few cycles
away. To cover a number of tele-
vision channels, its characteristics
must, of course, be flatter over a still
wider band of frequencies.
antenna which is to cover the first
three television channels must have a
linear response over 22 megacycles.
This exceptional bandwidth can only
be approximated in practical antenna
construction for the average home
receiver.

To obtain a reasonable signal at
the high frequencies used in televis-
ion transmission, it is necessary to use
a tuned antenna (physical length of

‘ VARIETY of antennas can be

FRAMEWORN

Thus, an

— ANTENNAS
=== For Television Receivers

By EDWARD M. NOLL

Part 5. The design and application of various antenna

types that may be employed with television reeceivers.

antenna a function of signal wave-
length). Only in suburban or rural
areas where there is ample room is it
practical to install an aperiodic an-
tenna such as a rhombic or long-wire
antenna. The dipole antenna, shown
in Fig. 10A, is the simplest antenna,
and is very effective if it is in the
clear and in the primary area of the
transmitter. A number of precautions
must be observed if the dipole is to
function efficiently:

1. Mount it in the clear, at least
six feet from any nearby object, to
prevent loss, uneven response, and
shift in the resonant frequency of the
antenna.

2. The dipole must be broadside to
the transmitter (length of the antenna
perpendicular to the direction of wave
travel). See Fig. 7. Do not mount
the antenna in such a position as to
have an intervening tall building or
structure of any great mass in the
direct path between transmitter and
receiver. This is particularly the case
when the structure is only a short

Fig. 2. Characteristic impedance of parallel-line conductors, both solid and tubular.
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8
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distance from the receiving antenna.

3. Likewise, a large structure di-
rectly in back of the antenna will
cause trouble, for a reflected wave
from this structure may strike the
antenna just slightly after the arrival
of the direct wave. This condition
causes a blurred picture, and, if the
structure is some distance away, a
double image, or ghost, will result.
Thus, you may see a man walk across
the screen and directly behind him will
be his shadow. One method of circum-
venting this difficulty is to use a re-
flector (a parasitic element which has
no direct connection to the dipole or
receiver, but is slightly longer than
the dipole), as shown in Fig. 10B,
mounted directly behind the dipole.
This antenna has a considerably re-
duced sensitivity to a reflected wave
from the rear, and an improved sensi-
tivity compared to the dipole in the
direction of the transmitter. Conse-
quently, this antenna is a considerable
improvement, for it improves signal
strength, reduces reflection sensitivity,
and reduces noise pickup from the
rear. However, its bandpass charac-
teristic is not as flat, and there may
be some loss at the higher sideband
frequencies, unless the dipole is prop-
erly constructed and proportioned.

4. In congested areas where it is
difficult to obtain a direct path be-
tween transmitter and receiving an-
tennas, it is necessary to experiment
with the antenna positioning until a
clean picture is obtained. Sometimes
it can be obtained by taking a dipole
and reflector system and tilting it at
an angle (reflector mounted slightly
below the dipole vertically, but still
the same distance from it). In some
isolated cases, the antenna is directed
toward some reflecting surface and
maneuvered until the optimum posi-
tion is found. In this case, the an-
tenna is picking up a reflected signal,
and not the direct wave from the
transmitter.

5. The dipole must be constructed
to present a reasonably constant re-
sistance to the transmission line over
the entire bandwidth, and the reac-
tance must increase very slowly as the
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frequency departs from resonance
(frequency at which the antenna is
electrically, and almost physically,
exactly one-half wavelength long).
To prevent this serious change in im-
pedance at the point at which the
transmission line is attached to the
antenna, it is necessary to use dipole
elements which have a large periphery
(larger radiating or pickup surface
while still maintaining a resonant
length). A dipole made of 3%-inch
tubing, while resonant at only one fre-
quency, has a much slower increase in
reactance as the frequency departs
from resonance, as compared to a di-
pole constructed say of #10 wire.
Consequently, there is less change in
impedance, and the antenna more ex-
actly matches the transmission line
over the bandwidth to be received.
Other types of antennas also meet the
reasonably constant impedance re-
quirements; for example, the folded
dipole shown in Fig. 4A has an im-
proved bandwidth. In fact, the folded
dipole can be used with both a re-
flector and a director (a parasitic ele-
ment which has no direct connection
to dipole or receiver, but is slightly
shorter than the dipole), as shown in
Fig. 4B, and is mounted directly in
front of the dipole. This antenna
system has a still further improvement
in sensitivity; however, its sharpness
would prohibit its use with an ordinary
dipole, for its response would fall off
seriously on the higher frequency side-
bands.
The Transmission Line

The transmission line conveys the
signal from antenna to receiver input.
In effect, the transmission line is a
transformer, and, as in the case of a
theoretically perfect transformer,
there should be no loss. However, in
practice, this is not the case; in fact,
the higher the frequency, the greater
tendency there is to accumulate an
excessive loss in the transmission line.
Thus, careful consideration must be
given to the choice of transmission
line, physical dimensions, over-all
length, and proper impedance match.

The television transmission line is
untuned, for, as we know, in any
tuned system there is a definite fre-
quency discrimination which would
limit the wide-band characteristics.
Consequently, an untuned line which
matches both transmission line to
antenna and transmission line to re-
ceiver is used. This match is deter-
mined by the physical dimensions of
the line, for every line, according to
its composition, spacing, and size, has
a characteristic or surge impedance.

If the line is interrupted at any
point and terminated in a resistance
equal to the surge impedance of the
line, there is no loss through reflec-
tions or mismatch. However, this
condition is only approached in prac-
tice, for the terminations are not pure
resistances, but always contain some
reactance which upsets the perfect
match. We minimize this loss by
designing the antenna to reflect a
relatively small reactance variation
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over the band of frequencies used.
The untuned line can be any conven-
ient length so far as proper match is
concerned, but still should be held
to a minimum because the attenua-
tion, particularly in a poor quality
line, increases with length, causing a
reduction in signal strength.

There are two common types of lines
—the parallel open-wire line and the
coaxial line. The parallel line consists
of two identical parallel lines spaced
a prescribed distance from each other;
spacing is held constant by insulated
spacers placed conveniently along the
length of the line. The parallel line
has very low loss, and matches rela-
tively high impedances (200 to 700
ohms); however, it is susceptible to
stray pickup, and for that reason is not
too practical in noisy locations, or
where it must pass in close proximity
to other surfaces over a considerable
portion of its length. The surge -im-
pedance of a parallel line can be con-
veniently calculated from the parallel-
line chart shown in Fig. 2. This chart
is based on the formula for parallel
lines, or:

2s

4 ohms

where s is the wire spacing and d the

diameter of the conductor. Any unit

of dimension can be used so long as the

same unit is used for both s and d.
The most common transmission line

Z equals 276 logw

(a)

3/8" OR 1/4" TUBING

HIGH IMPEDANGE LINE
600~T00 OHMS

(8)

Fig 3. Two popular types of antennas:
(A) V antenna: and (B) {anned antenna.

for the television receiver is the co-
axial line. Its advantages are the ef-
fective shielding afforded by the outer
conductor which prevents stray pick-
up, little affected by its proximity to
other surfaces, and matches a low im-
pedance (50 to 150 ohms) which is

Fig. 4. (A) Folded dipole. (B) Folded dipole with director and reflector.

1" s OUTER CONDUCTOR
NO. 12 WIRE = INNER CONDUCTOR

2": APPROXIMATE SPACING BETWEEN INNER CONDUCTORS
(A)

(8)

SMALL DIAMETER
TUBING OR HEAVY
WIRE

iSO OHM COAXIAL LINES
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(B)

Fig. 5. Details of the conical an-
tenna: (A) using solid sheet of metal
and (B) employing twelve strands
of equidistantly spaced No. 14 wire.

characteristic of a dipole antenna. The
ideal coaxial line has maximum @ and
minimum resistance; however, these
two requirements are in opposition to
each other and an optimum value must
be chosen.

A coaxial line has four parameters:
resistance, capacity, inductance, and
Q. The larger the inner conductor the
lower the resistance; the large conduc-
tor, however, means a low value in-
ductance and a high capacity, reducing
the Q. A condition of maximum @ and
minimum attenuation occurs when the
ratio between the diameter of the
outer conductor to the diameter of the
inner conductor is 3.6 to 1. With this
3.6 to 1 ratio the characteristic imped-
ance is 77 ohms which, conveniently
enough, matches the resonant imped-
ance at the center of a dipole antenna.
Consequently, the dipole antenna (half-
wave antenna opened and fed at the
center) and coaxial transmission line

form a much used combination for
television.

The above ratio may be varied from
2.5 to 7 without increasing attenuation
more than 10%. Thus, at times, to
secure a greater transfer of signal and
a minimum noise pickup, the coaxial
line is of some other impedance higher
or lower than 77 ohms (varies between
50 and 150 ohms); the small increase
in attenuation being counterbalanced
by the increased signal amplitude de-
livered to the receiver.

The surge impedance of the coaxial
line using air dielectric is given by the
formula:

D

Z =138 logw — ohms

d
where D is the inner diameter of the
outer conductor and d is the outer di-
ameter of the inner conductor. For
assistance in finding the actual dimen-
sions of a coaxial line for a certain
surge impedance, refer to the curve
shown in Fig. 9. Since the surge im-
pedance is also influenced by the die-
lectric material separating the outer
and inner conductors, the surge im-
pedance of lines using other than air
for a dielectric should be obtained
from the manufacturer.

The type of coaxial line to be used
is the one with the minimum attenua-
tion at the frequency to be received;
this is particularly so if the line is to
run in excess of 50 feet. If the span
is less than 50 feet a poorer quality
may be substituted. Various low-im-
pedance transmission lines in order of
their increasing attenuation at televi-
sion frequencies are given:

1. Rigid coaxial line—copper con-

ductor with ceramic bead spacers.

2. Flexible coaxial line—copalene
dielectric.

3. Coaxial line—spun-glass dielec-
tric.

4. Coaxial line—low-loss rubber di-
electric.

Fig. 6. Dimension chart, showing mechanical sizes of various types of antennas.

1
Length R
Channel of e~ | Director
Telo- | Conter-| Full- Length of | L% | Tongth
Le/ re- | wave 2 4 g | r/2 Dipole s in
vigion Feet r/ r/ r/ in
Band | quency  in I ee Element Inches | Inches
Mega- [ _ 984 r/2x.95 5 | 49,
cycles Meg- lon goer shorter
acycles ‘
8’9"
|
No. 1 53 186" (93" 4’7" |2'3" lEa. section | 9’2" 8's"
' 441" |
| [ [T 775"
No. 2 63 157" [7710"[3" 1" v/ "'! Ea. section 7’9" 7’
| | 3’ al/z'
e 6’ 10"
No. 3 ) 1474 17727 37" |1/ 10" Ea. section | 72" | &' 614"
3’5"
Length of | Length
| conical of Length
Center- element | Rhom- |of Long-
Bands | “p " | 167a |82 |4 | 2 in inches bic | wire in
1,2&3 quency L=.73r leg in feet
12/ feet L=12r
60 Ea.section | L= 4r 196’
6’ | 65'4"
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5. Twisted pair—low-loss rubber di-
electric and paraffin braid.
6. Ordinary twisted pair.

Antenna Types
1. Dipole.

A typical dipole antenna is shown
in Fig. 10A. Actual dimensions for its
length can be determined from the for-
mula:

Length in feet equals

492

frequency in megacycles
The above formula will give you the
actual physical dimension of a half-
wave; however, the actual electrical
half-wave is slightly less because of
distributed capacity and, so-called, end
effect. The electrical half-wave is,
therefore, approximated closely by
multiplying the physical half-wave by
.95. Formulas for finding actual di-

r hj‘h- STATION
RS
N
\ ~
N E \__
G S~
. ~
AN \/
’ N
N/
DIPOLE
REFLECTOR—
Fig. 7. Iustrating position of dipole

and reflector in relation to transmission.

mensions for reflectors, directors, etc.,
are found in the dimension chart, Fig.
6. The use of this chart along with
the information given on the antenna
illustrations will permit you to obtain
all dimensions for any antenna dis-
cussed in the article plus any trans-
mission line to be used with it. In the
calculations for any particular band,
the resonant frequency of the antenna
is chosen at a point in the middle of
the band.

Thus, in the case of a dipole to be
used on channel 3, the resonant fre-
quency of the antenna should be 69
megacycles (band extends from 66 to
72 megacycles) and the length of the
dipole is 6 feet, 10 inches. The diam-
eter of the dipole should be at least
% inch, and it should be matched to a
T7-ohm line. If a rigid line is to be
used with a 3%-inch outer conductor,
from the chart in Fig. 9, the inner
conductor should be 3/16-inch tubing.
However, an adequate match can be
made using any value surge imped-
ance between 50 and 150 ohms, for a
2 to 1 impedance deviation ratio can
be tolerated without excessive loss.

If a reflector is to be used with the
dipole, as shown in Fig. 10B, the re-
flector should be spaced approximately
a quarter-wave behind the dipole. This
spacing insures only a small decrease
in antenna resistance and only a slight
decrease in forward sensitivity. In
practical construction for voice com-
munications, the parasitic element is

(Continued on page 130)
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An Inexpensive Remote ANTENNA METER

This antenna meter, designed particularly for broadeast station

use, is inexpensive and easy to construct, using standard equipment.

- HILE Chief Engineer at sta-
‘ ' tion WISE in Asheville, N. C,,

the problem of constructing
& remote antenna meter was con-
fronted. The war had just started
in earnest and very little equipment
was available even to broadcast sta-
tions and when it could be had, the
manufacturers would not set a
definite delivery date. The station
had two Model 347-A Triplett 0-3 am-
pere thermocouple r.f. meters with
external thermocouples. One was
being used in the antenna and the
other was a spare.

In examining one of the thermo-
couples it was found that each unit
had a small resistor of about one ohm
in series with one of the meter lead
connections. After shorting the re-
sistor in one of the thermocouples and
then connecting the thermocouples in
series with the antenna circuit, the
meter connected to the thermocouple
with the shorted resistor read about
.3 amperes higher than the other (Fig.
1). . .
If an r.f. filter circuit and line could
be made with less than one-ohm re-
sistance the line could be substituted
for the calibrating resistance and a
metar in the control room be made to
read the same as the one in the dog-
house by adjusting a small resistor in
series with one side of the line. Once
the adjustments were made the sys-
tem would be practically foolproof.

R.f. ¢chokes in the feeder line to the
remote antenna meter were out be-
cause all of them contained too much
resistance when added” to the line
resistance, however it was decided
that a possible solution could be had
by using two parallel circuits for
filters, one on each side of the line.
This was tried and proved successful.

The tuned circuits were easy to
construct, using ordinary inductance
formulas to get the physical dimen-
sions of the coils in conjunction with
the well known resonance formula.
After the coils were constiructed, the
L.C, circuits were tuned to resonance
with the transmitter frequency by link
coupling them loosely to one of the
low-power stages of the transmitter
and using a flashlight bulb connected
to a one-turn link as a resonance in-
dicator. The flashlight bulb and link
are loosely coupled to the L,C, circuit.

Exact resonance is not necessary
and the circuits can be tuned by
shorting out turns on the coils until
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By CHARLES SUMNER

resonance is passed and backing up
one turn. The coils are wound with
one or two extra turns so that they
will have more inductance than
needed. A good grade of mica con-
densers should be used for C, and if
possible they should be checked for
correct capacity before they are used.
After the coils have been adjusted to
the transmitter frequency they can
be wired into the circuit. No further
adjustment is necessary.

The relay used to short out the
thermocouples when they are not be-
ing used is one used by amateurs to
change their transmitting antennas
from transmitter to receiver. It is
not essential to the operation of the
system but its use will prevent dam-

T2 LME—,

REMOTE ANTEMNA METER

RELAY—Relays used by “hams” for chang-
ing over antenna to receiver with con-
tacts wired in parallel. (a.c. 110-volt)
operated.

Ly—Loading coil for antenna.

Ly—Coils wound on Hammarlund tube
base form with prongs sawed off. Coil is
2Y, inches long and 1Y, inches in di-
ameter, wound with #16 wire. Coil ad-
justed to 1230 kc. by link coupling it
to one of the low-power stages of the
transmitter and using flashlight bulb io
show resonance.

T—External thermocouple for use with an-
tenna meter.

Ti—External thermocouple used with Trip-
lett 0-3 ampere Model 347-A with in-
ternal calibrating resistor removed and

Fig. 1. Diagram showing method of wiring the remote anienna meter.

age to the thermocouples by lightning
discharges and prevent them from
burning out. Thermocouples operate
at a fairly high temperature and some-
times burn out when used within their
range of operation. The loop X in
the diagram was used to increase the
resistance of the circuit between the
two thermocouples. When the relay
is<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>